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Chronology Visualization Applications 
Susan Brown 
 
Monk: http://monkproject.org/ 
 
The workbench includes a timeline visualization tool that is included in some of the toolsets and can be 
used with the existing text collection without any downloads or installation. 
 

*  *  * 
 
Timeline: http://www.simile‐widgets.org/timeline/ 
 
An open‐source web widget that allows you to create 
interactive horizontal timelines of temporal data. It allows for 
the inclusion of images as well as text, and can produce 
multiple temporal bands that can scroll independently of 
each other. 

 
Getting Started: Follow the directions in the Timeline wiki at 
http://code.google.com/p/simile‐widgets/wiki/Timeline_GettingStarted. If you do not have access to a 
server, you will need to download the local installation. Familiarity with javascript is desirable. 
 
Advanced Tips: SIMILE offers other visualization Widgets at http://www.simile‐widgets.org/ 
 
Who has worked on creating it: Timeline was developed by the Simile Project (Semantic 
Interoperability of Metadata and Information in unLike Environments) at MIT and is now part of Simile 
Widgets, an ongoing open‐source project. 
 

*  *  * 
Longviewer: http://redpuma.net/longview/tree/biotech‐html/  
 
An open‐source server side tool for showing a series of events over 
centuries and millennia, which has a number of interesting features 
including representing the future with a moving “now” point. 
 
Getting Started: click on the Download link at 
http://www.longnow.org/about/longview.php 
 
Who has worked on creating it: Stewart Brand, James Home, Dan Mosdale, Kurt Bollacker, Alexander 
Rose, with funding from The Long Now Foundation, co‐founded by Brian Eno. 
 

*  *  * 
 
Timeline Creator: http://timeline.cer.jhu.edu/community.htm 
 
A free Java application that allows those without multimedia 
development skills to develop an interactive timeline that can be 
published on the World Wide Web or presented directly from a PC. Can 
display up to six simultaneous timelines with descriptive text and media 
such as digital images, audio and video.  
 
Getting Started:  Follow the instructions on the “Download now!” tab. 
 
Who has worked on creating it: Center for Educational Resources, Johns Hopkins 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Early English Books Online (EEBO) 
Kirsten Uszkalo 
 
According to their website, EEBO contains texts that include “the first book published in English 
through to the age of Spenser and Shakespeare” and features “ about 100,000 of over 125,000 titles 
listed in Pollard & Redgrave's Short‐Title Catalogue (1475‐1640) and Wing's Short‐Title Catalogue 
(1641‐1700) and their revised editions, as well as the Thomason Tracts (1640‐1661) collection and the 
Early English Books Tract Supplement. Useful for research in many subject areas including: English 
literature, history, philosophy, linguistics, theology, music, fine arts, education, mathematics, and 
science.” 
 
Getting Started 
Found through the University 
Databases, EEBO is a searchable 
collection of tagged, digitized and 
scanned texts. Texts are searchable by a 
number of interrelated parameters 
including keyword, author keyword, 
title keyword, subject keyword, 
bibliographic number, and can be 
limited by date range.  
 
Advanced Search Tips  
EEBO lets users search variant spelling 
and forms. Under Advanced Search, 
researchers can delimit by keyword 
searches, illustration type, and language, 
among others. 
 
Who Has Worked on Creating it 
EEBO was launched in “1999 as a joint 
effort between the University of 
Michigan, Oxford University and 
ProQuest LLC”  
 
Where to read about it 
Kichuk, D.  “Metamorphosis: 

Remediation in Early English 
Books Online (EEBO)” Lit 
Linguist Computing. (22) 2007. 
291‐303. 

 
Levine‐Clark, M., "Electronic book 

usage: a survey at the 
University of Denver", portal: 
Libraries and the Academy, (6:3) 
2006. 285‐99. 

 
Marlene, M (2006) “The Materiality of Digital Collections: Theoretical and Historical Perspectives  

Portal: Libraries and the Academy. (6:3) 2006. 311‐325. 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Hyperpo 
Teresa Dobson 
 
HyperPo is an online tool described on the HyperPo 6.0 site as a “user‐friendly text exploration and 
analysis program” designed to “close the gap, created by traditional text analysis tools, between an 
original text and data generated about that text. It accomplishes this by creating hypertextual links 
between different representations of the text.” HyperPo allows one to input for analysis text documents 
from on the web or from a local drive. Some of its key features are as follows: it creates frequency, 
KWIC, co‐occurrence and distribution lists; it colour codes words to reflect repetition information; it 
allows for the simultaneous comparison of data from multiple texts; and it allows for the use of external 
resources such as Google and ARTFL. 

 
Example 
Here the text of Milton’s Areopagitica has been 
submitted to HyperPo. The full text displays in 
the top left pane. Colour‐coded (blue) words 
are those that appear most frequently. A word 
frequency list appears to the right. The word 
“licensing” appears in the KWIC display at 
bottom of the screen. (Scrolling within the 
bottom pane would also display a series of 
tables and graphs showing the frequency, 
distribution and collocations of licensing.) 
 
Getting Started 

1. Visit <http://hyperpo.org/>.  
2. Decide upon a source text (you my select an existing website, paste in text, or upload a local 

file). 
3. Decide whether you wish to perform the linguistic analysis and select “submit” at the bottom 

of the screen. 
4. If you complete the linguistic analysis, the results will display in a table. 
5. Select “continue.” The text will display in a three‐pane screen as above: full text, frequencies, 

and information. 
 
Advanced Tips 

• Scrolling down in any of the three panes will reveal options for display. For example, you may 
reveal markup in the text pane or choose whether to enable the colour‐coding feature for word 
frequencies. In the frequencies pane you may view options for sorting and displaying results 
(e.g., whether word forms are lemmatized or lexical, whether function words are displayed, 
and so on). In the information pane you may specify words to match, increase or decrease the 
amount of context to display, and so on. 

 
Who has worked on creating it 
HyperPo was initially designed and written by Stéfan Sinclair, who notes that the program is now 
moving into an “open‐source” phase where it is hoped that collaboration will bring about more 
improvements and features. 
 
Where to read about it 
Sinclair, Stéfan. “Computer‐Assisted Reading: Reconceiving Text Analysis.” Literary and Linguistic 

Computing 18 (2): 175‐184, 2003. 
 
Availability 
HyperPo is available online here: http://hyperpo.org/ 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JiTR: Just in Time Research collections management and analysis environment 
Susan Brown 
 
JiTR provides a means of compiling, tracking, sharing, editing, and annotating online research 
collections. It makes it possible for researchers to create “mashups” or combinations of streams of texts 
from different sources for purposes of scholarly editing, sociolinguistic study, and literary, historical, or 
conceptual analysis. It is currently an alpha prototype. 

 
Example 
Someone wishes to compile, sort, and annotate a collection 
of online documents connected with their research, and to 
share it with collaborators and research assistants.  
 
Getting Started 

1. Get Susan or Stan to set you up with an account 
and login at http://ra.tapor.ualberta.ca/~jitr/. 

2. Play the video on the home page.  
3. Click on the collections tab on the horizontal menu, 

click “New Collection,” and fill in a title and 
description of your collection.  Unclick the Visibility 
box if you do not want your collection to be visible to others (they will not be able to edit it 
unless you share it with them). 

4. Add texts to your collection by one or more of the following methods: 1) using the Text 
Agreggator (under tools) to enter the URLs of websites; 2) using the Web Scraper  to download 
a page and all subpages on the same site. [and, if implemented in time: 3) uploading pdf files, 
e.g. of scholarly articles protected by subscription; 4) pasting in text] 

5. Once you have added some texts text, edit the metadata for your collection, and try sorting the 
texts by different criteria. 

6. Export your collection as a report, to try running some tools, such as TAPoR tools, on it. See the 
“Recipes” link on the home page for step‐by‐step instructions. 

 
Advanced Tips 

• Use “tags” to organize and interlink your collections.  
• Use “notes” to annotate your documents. Notes are linked to the document and also stored in 

your Notes collection. 
• [if implemented in time] Use the JavaStart XML editor to begin creating a textual edition as 

part of your JiTR collection. 
  
Who has worked on creating it 
JiTR has is being developed by a team led by Geoffrey Rockwell (first at McMaster University and now 
at the University of Alberta) in connection with the TAPoR Project, involving Susan Brown, Stan 
Ruecker, Stéfan Sinclair, Peter Organisciak, Kamal Ranaweera, James Chartrand, Lian Yan, and Shawn 
Day. 
 
Where to read about it 
http://tada.mcmaster.ca/wikita/pub/Main/MashTexts/MashingTextsProposal.pdf 
 
Availability 
Accounts available by arrangement with the development team. 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Mandala Browser 
Stan Ruecker 
 
It allows you to do fairly sophisticated visual browsing of any XML document or collection of 
documents. Parts of documents or entire documents appear as dots around the periphery. You create 
colourful magnets and assign values to them. These magnets draw the dots into the centre space. There 
is a text viewer off to the right, so you can see what is inside any given dot. You can also export what 
you find for later study. 

 
Example 
You might be interested in the question: do 
women writers who have children write 
less than women writers without children? 
To address this question, you could load 
the Orlando collection, and make each dot 
represent a woman writer. Create magnets 
0‐9 representing numbers of children. You 
see immediately that there are diminishing 
numbers of women writers for each 
number of children, but there are some 
writers for every number. However, maybe 
the ones with more children wrote less. So 
you create new magnets dealing with 
measures of prolixity, by looking at the 
author summary tag, which summarizes a 
writer’s achievements, for the words “prolific” or “numerous” or “many.” It appears that by these 
measures, having more children equates to being more prolific. Now the third step is to access the 
documents, either by export or by logging into Orlando, to pursue further details. 
 
Getting Started 

1. Figure out what tag in your xml file will be used as a dot in the mandala.  
2. Copy your xml file into the mandala directory.  
3. Copy the file name. 
4. Doubleclick the jar file to start the mandala. 
5. Paste the file name into the “Open” field top left. 
6. Type your dot tag into the “Dots Represent” field top left. 
7. Push the “Load” button. Dots should appear around the periphery. Large files may take a few 

minutes to load. 
8. An empty magnet is preloaded. Set up the criteria for it and watch the dots gather to it. For a 

free‐text search on all XML fields, type the search text in the box and hit return. To narrow the 
search, first select an XML field from the picklist above the search box. You can also choose to 
see a type‐ahead response while typing by clicking on the checkbox called “Search as you 
type.” 

9. Create the next magnet, and fill in its criteria. 
10. Iterate as necessary. 
11. Read items in the panel on the right by clicking them or lassoing them in the main circle.  
12. Export items from the reading panel for further reading. 

 
Advanced Tips 

• You can use regular expressions to set up magnet values, allowing you to have several tags, for 
instance, attracted to a single magnet. 

• You can also search on tag attributes. 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Who has worked on creating it 
Mandala was developed with funding from SSHRC by Stefan Sinclair, Anthony Sapp, Matt Patey 
(McMaster University), Stan Ruecker, Oksana Cheypesh, Constanza Pacher, Rhiannon Gainor 
(University of Alberta), Sandra Gabriele (York University) 
 
Where to read about it 
Brown, Susan, Patricia Clements, Isobel Grundy, Stan Ruecker, Jeffery Antoniuk, Sharon Balazs, Stéfan 

Sinclair and Matt Patey. “Thinking Beyond the Text: Using the Mandala Browser to Explore 
Orlando.” Paper presented at the Society for Digital Humanities/ Société pour l’étude des 
médias interactifs annual conference at the 2008 Congress of the Social Sciences and 
Humanities, University of British Columbia. June 2‐3, 2008. 

Gainor, Rhiannon, Stéfan Sinclair, Stan Ruecker, Matt Patey, and Sandra Gabriele. [Forthcoming]. “A 
Mandala Browser User Study: Visualizing XML Versions of Shakespeare’s Plays.” Visible 
Language 43(1). 2009. 

Ruecker, Stan. “Experimental Interfaces Involving Visual Grouping During Browsing.” Partnership: the 
Canadian Journal of Library and Information Practice and Research. 1(1). 2006. 

 
Availability 
Download from www.humviz.org. 
See a demo video at www.ualberta.ca/~sruecker/mandala_demo.mov. 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Many Eyes GIS 
Kirsten Uszkalo 
 
From the site: “Maps on Many Eyes let you overlay data values on geographic regions. You should use a 
map if you want to see spatial patterns in the data.”  Colored maps “are not always the best way to 
display values, since large regions are emphasized much more than small ones. To address this issue, 
the map provides an alternate "bubble" mode in which values are represented by circles. The area of 
each circle corresponds to the absolute value of the data, with blue circles indicating negative 
numbers.” 
 
Example: 
Here is a visualization of the geographic presence of three 
different types of magic in Joseph Glanville’s Saducismus 
Triumphatus. The “colors” option illustrates the spread of 
magic types across England geographically in this text. 
 
Getting Started  

1. Sign up at 
www.ibm.com/developerworks/dwwi/jsp/WSLogin.jsp 

2. Upload data set 
3. Prepare a spreadsheet of your data.  Include a header row 

for each column so that Many Eyes can associate each 
column with a name and type of data.  GIS data should 
contain a Region column that maps to Many Eyes’ 
available regions.   

4. Click on the Upload Data link. 
5. Copy and paste your spreadsheet into the textbox on the Upload Data page.  Many Eyes will parse the 

data and give you a preview of what it thinks the data set should look like.  
6. Enter additional metadata such as units, data sources, a description, and tags, then click Publish.  Note 

that this will make all data public.  
 
Advanced Tips 
Prepare GIS visualization 

1. First, navigate to your collection of data, by clicking on My Stuff. This will bring up a list of data sets 
and previously created visualizations. 

2. Click on the data set you want to visualize. This will bring up a table with your data set in it.  
3. Click on the Visualize button at the bottom of the data set.  
4. Select a visualization type.  For the Glanville text, we are looking at a geographic visualization of the UK. 
5. Select the Region column of your data set to tell the GIS visualization where your geographic data is 

located. 
6. The Many Eyes GIS visualization may ask you to clarify some locations if they do not match up exactly 

with its own region identifiers. Select the closest match. 
7. Your visualization will appear, like the following graphic.  Map controls appear along the top, and 

visualization criteria appears as a drop down box at the bottom left, along with a legend for the data. 
8. If you wish to view side by side maps, click the 1|2 button.  To visualize all data criteria, click the all 

button. 
9. Give the visualization a title, add some relevant tags, then click Publish. 

 
Who has worked on creating it 
Many Eyes was created by Martin Wattenberg and his team at IBM's Collaborative User Experience 
research group. 
 
Where to read about it 
Moretti, Franco. (2005). “Maps.” In Graphs, Maps, Trees: Abstract Models for a Literary History.  London: 

Verso. 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ManyEyes Word Tree 
Stan Ruecker 
 
With this robust online site from researchers at IBM, you can upload your own data and choose from an 
ever‐expanding menu of ways to see it visualized. All of the standard charts are available, but there are 
also some that are more fun, like Word Clouds and Wordles, and the one that we recommend as being 
usefully exploratory, called Word Tree. It is a form of visual concordance that shows a document with 
the repeated words enlarged, as they are in a Word Cloud, but left within the sequence of the 
document. 

 
Example 
On the Word Tree page, they show the speech 
by Martin Luther King, Jr. where you can 
quickly see the resonating phrase “I have a 
dream” and all of the variations Dr. King used to 
complete the sentence.  
 
Getting Started 

1. Note first of all that ManyEyes is a 
public site, so any data that you post 
will be visible to the world. 

2. Visit 
manyeyes.alphaworks.ibm.com/manye
yes/page/Word_Tree.html to read 
what it is about 

3. IBM has the whole thing behind an 
account login, so you need to go and 
create an account at www.ibm.com/developerworks/dwwi/jsp/WSLogin.jsp. You can also get 
there from the link on the left nav bar called “Upload a data set” 

4. Once you are logged in, you can upload a text document by pasting it into the box. There are 
also optional fields where you can describe your document. 

5. Enter a search term 
6. Traverse the results. Try another search term. And so on. 

 
Advanced Tips 

• There are radio buttons that let you reverse the order, so the word you are looking for will 
appear at the end of phrases rather than at their beginning. 

• By default, clicking will zoom in on a word, but you can change that setting so that clicking will 
highlight. 

 
Who has worked on creating it 
ManyEyes was created by Martin Wattenberg, Fernanda Viegas, and others at IBM 
(http://manyeyes.alphaworks.ibm.com/manyeyes/page/About.html). 
 
Where to read about it 
Danis, Catalina M., Fernanda B. Viégas, Martin Wattenberg, Jesse Kriss. “Your Place or Mine? 

Visualization as a Community Component.” CHI 2008.  
A more complete list is available here: http://www.bewitched.com/manyeyes.html 
 
Availability 
The list of visualization options can be found at: 
http://manyeyes.alphaworks.ibm.com/manyeyes/page/Visualization_Options.html.  
 



DHSI 2009: Digital Tools for Literary History    Susan Brown and Stan Ruecker   10 

Metadata Offer New Knowledge (MONK) 
Stan Ruecker 
 
MONK is a workbench of tools that have been organized into toolsets. Working with the relatively large 
set of primary documents that have been pre‐ingested into MONK, you have the opportunity to use 
sophisticated algorithms to cluster documents, automatically search for similar documents, study 
representative vocabulary, and so on. In clustering, for example, you can be used to cluster texts 
around some concepts that are of interest to you. Then you can see what features the system thinks 
each of the items in those clusters have in common, and you can use those features to see what other 
documents the system thinks belong to your clusters. 

 
Example 
If you were interested in themes in sermons, 
you might find several sermons in the MONK 
collection and create clusters of sermons that 
represent the key themes. Examples might 
include grace/works, salvation/damnation, and 
political commentary. Run the workbench, 
choose the toolset that deals with Clustering, 
then look at what features have been found to 
represent each cluster. Look also at documents 
that appear to be similar based on those 
features.  
 
Getting Started 

1. Visit www.monkproject.org 
2. Start the workbench. 
3. Choose an existing Project, such as AmitTest2 
4. Choose the toolset called Workset Feature Comparison 
5. Select a reference workset and a second workset that will be compared against the first to 

identify its characteristic vocabulary. The algorithm for this process is called Dunnings Log 
Likelihood ratio. It finds words that appear both more and less frequently in the second 
workset than in the first one. For example, you might look at what adverbs characterize the 
writing of Nathaniel Hawthorne compared with other authors from his period. 

6. Look at the results, clicking on any of the words in the cloud to call up a concordance view 
where you can see where they occur in the workset. 

 
Advanced Tips 

• MONK has a variety of fairly complex toolsets. Try creating your own worksets, consisting of 
documents that interest you, and using different toolsets on them. 

• Each toolset also has a variety of settings. Try changing the settings to get variations on the 
results. 

 
Who has worked on creating it 
MONK was developed with funding from the Mellon Foundation by more than three dozen researchers 
at seven universities. A complete list of contributors is available at www.monkproject.org 
 
Where to read about it 
Tanya Clement, "What to do, what to do, what to do with 3182 paragraphs: the nora project and 

repetition in Gertrude Stein’s The Making of Americans," presented at the Chicago Colloquium 
on Digital Humanities and Computer Science, University of Chicago, November 2006.  

 
Availability 
Online at www.monkproject.org. 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OJS Reading Tools 
Teresa Dobson 
 
OJS reading tools, designed by the Public Knowledge Project under the direction of John Willinsky, 
come in discipline‐based sets with PKP's Open Journal Systems, which editors then select  to appear 
with their online articles. The tools are designed “to support reading academic literature in online 
settings for a wider range of readers than has traditionally been the case” (Siemens, Willinsky, Blake, et 
al). OJS reading tools include features such as the following: view author biography, capture citation, 
view metadata, notify colleague, email author, add comment. As well, readers may access related 
readings such as books, book reviews, dissertations, journal articles, literary criticism, and articles in 
popular media sources. Many of these tools enable readers to input terms for a Boolean search and 
then offer a selection of databases from which that information might be harvested. 

 
Example 
This example from the Journal of the 
Association for the Study of Australian 
Literature shows the abstract of an article by 
David McCooey, “Poetry and Public Speech: 
Three Traces.” To the right of the abstract are 
the OJS reading tools.  
 
Getting Started 

1. Locate an OJS journal in your area. A 
list of possible selections is attached. 

2. To view the example provided above, 
visit 
<http://www.nla.gov.au/openpublish/
index.php/jasal>. 

3. Click on the abstract of an article in which you are interested. 
4. The tools will appear to the right of the abstract. 
5. Click on the tool you wish to use. 
6. A new browser window will appear either with the information you have requested or with a 

search form that will enable you to either search using provided terms or input new terms. 
 
Advanced Tips 

• Some OJS journals do not make use of the reading tools. For example, MHRA Working Papers in 
the Humanities and English Studies in Canada are OJS journals; however, their editors have not 
elected to have the reading tools appear with their articles. 

• When you are using OJS reading tools, keep track of the browser window in which they first 
appear. If you search, minimize rather than close the window, and later try to use another 
reading tool, you may get the impression the system is not responding to your request. In fact, 
you’ll find the tool you’re trying to use is being displayed in the browser window that appeared 
when you first used the OJS reading tools. 

• If you are a journal editor wishing to move your journal online or better manage online 
publication, consider employing OJS. OJS is not a hosting service; rather, it is an open source 
content management system specifically designed for journals. You may download it free of 
charge and then arrange your own hosting. 

 
Who has worked on creating it 
Open Journal Systems was developed, and continues to be improved, by the Public Knowledge Project 
under the direction of John Willinsky (Stanford; UBC). 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Where to read about it 
Siemens, Ray, John Willinsky, Analisa Blake, Greg Newton, Karin Armstrong, and Lindsay Colahan. A 

Study of Professional Reading Tools for Computing Humanists. Victoria: Electronic Textual 
Cultures Laboratory. Available: http://etcl‐dev.uvic.ca/public/pkp_report/ 

Availability 
For information about the Public Knowledge Project and the open source (free) journal management 
and publishing software OJS, visit <http://pkp.sfu.ca/>. Below is a selected list of OJS humanities 
journals (note that not all of these journals use reading tools). 
 
BC Studies 
Black Theology: An International Journal 
Buddhist Studies Review 
Bulletin of the IndoPacific Prehistory Association 
Comparative Islamic Studies 
Cosmos and History: the Journal of natural and Social Philosophy 
Culture Society and Praxis 
Dialogue & Discourse  
Doomsday: Journal of the Thomas Lovell Beddoes Society 
ESC: English Studies in Canada  
Gender and Language 
Glossator: Practice and Theory of the Commentary 
Humanities Research Group Working Papers 
International Journal of Mormon Studies 
JASAL: the Journal of the Association for the Study of Australian Literature 
Journal for the Orthodox Center for the Advancement of Biblical Studies 
Journal of Lao Studies 
Journal of Natal and Zulu History 
Journal of the International Association of Buddhist Studies 
Journal of the International Institute for Tibetan and Asian Studies 
KRITIKE: An Online Journal of Philosophy 
Latin American Theatre Review 
Law and History Review 
Left History 
MHRA Working Papers in the Humanities 
Museum Anthropology Review 
Newfoundland and Labrador Studies 
Nordic Journal of English Studies 
Performance and Spirituality 
Philippine Studies 
Public History Review 
Public Writing  
Queensland Archaeological Research 
Research Review of the Institute of African Studies 
Reviews in Australian Studies 
S: Journal of the Jan van Eyck Circle for Lacanian Ideology Critique 
Semantics and Pragmatics   
Spontaneous Generations: A Journal for the History and Philosophy of Science  
Studies in Canadian Literature/Études en littérature canadienne 
Sydney Journal 
Sydney Studies in English  
The Heritage Journal 
The Journal of World Christianity 
The Looking Glass: New perspectives in children's literature 
Theology: An International Journal 
Transformative Works and Cultures 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University of Toronto Art Journal 
Velox: Critical Approaches to Contemporary Film 
Wagadu 
Women in Judaism: A Multidisciplinary Journal 
Orlando: 6 Degrees of Connection 
Stan Ruecker 
 
Orlando contains a relatively large corpus, currently consisting of details about the life and writing 
careers of roughly 1000 British women writers, amounting to 6.8 million words with 2.2 million 
semantic tags for everything from paragraphs to politics, plots, or relations with publishers. The 6 
degrees of connection project is an early experimental attempt to leverage this textbase for use by 
researchers who are interested in studying the network of connections between writers. 

 
Example 
To trace a connection between Ella Baker and Frances 
Harper through organizational affiliations, chose the two 
names using the controls on the left, then select the radio 
button for “organizations”. The proximity choice and 
exclusions list  underneath the “Linked by” choices are there 
to reduce the number of connections that may not prove to 
be very useful. Most British women writers, for instance, 
spent some time in London, so connecting them by places 
other than London is likely to yield more interesting results. 
 
Getting Started 

1. Log in to the Orlando 6 degrees link (you will need 
to obtain a userid and password by contacting 
Susan Brown). 

2. Choose two writers. 
3. Decide the settings you want to use for type of link, proximity, exclusions, and restrictions. 
4. Examine the results, using the links provided to read the relevant passages. 
5. Try varying the settings. Exclusions in particular may need some adjustment as you work. 

 
Advanced Tips 

• The Restrictions setting allows you to specify that the chain of connections should begin or end 
or both with the specified people. 

• The default of close proximity typically works best, but for cases where there are fewer 
connections, it may be worthwhile loosening the restriction. 

  
Who has worked on creating it 
The Orlando Project was led by Patricia Clements, Isobel Grundy, and Susan Brown at the University of 
Alberta and the University of Guelph. The 6 degrees research team also includes Blair Nonnecke 
(Guelph), Claire Warwick (UCL), and Stan Ruecker (U of A). 
 
Where to read about it 
Brown, Susan, Jeffery Antoniuk, Sharon Farnel, Isobel Grundy, Stan Ruecker, Matt Patey, Stéfan Sinclair, 

and Milena Radzikowska. “Making Sense of Literary History: The Dense Associative Web of 
Orlando.” Paper presented at the third Digital Humanities and Computer Science (DHCS) 
Colloquium. Nov 1–3, 2008. Chicago: University of Chicago, 2008. 

Some theory about connections is available in: 
Barabási, Albert‐Lászlo. Linked: The New Science of Networks. Cambridge, MA: Perseus Publishing, 

2002.  

 
Availability 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Online, with account by arrangement with Susan Brown. 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Orlando: Women’s Writing in the British Isles from the Beginnings to the Present 
Stan Ruecker and Susan Brown 
 
Orlando provides literary biographies of about a thousand British women writers, detailing their lives 
and their writing careers. It also contains some biographies of women writers who are not British, 
some men who were writers, and roughly 30,000 contextualizing historical events.  

 
Example 
Someone with an interest in the history of women writing 
ghost stories might begin by going to the link on the left nav 
bar called “Chronologies: by tags,” choosing “ghost stories” 
from the picklist called “or by genre,” and pushing the GO 
button. The search will produce 39 hits in chronological 
order from March 1796 to August 2008. 
 
For a different set of results, try clicking on the left nav bar 
“People: by genre”, picking “ghost stories” from the picklist 
called “by genre” and selecting Results Type: “excerpts” in 
the options box on the lower right. This search produces 95 
results from writers’ entries.  
 
For the fullest results set, click in the left nav bar on “Tag 
Search: in writings”, select “Genre” in the first box called 
“Search”, then click on “select an attribute of this tag” right below the search boxes, select the radio 
button for “Genre Name” and select “Ghost Story” from the picklist. This produces 102 excerpts from 
writers’ entries, plus the timeline of 39 events on a separate tab. 
 
Getting Started 

1. Log in to the Orlando project through the databases available at your university, or through 
your own subscription from Cambridge University Press. 

2. Choose an entry point from the list in the nav panel on the left.  
3. Set up your search criteria using the fields available. These differ for each of the entry points. 
4. Narrow your search using the additional palettes on the right (displayed in a lighter shade of 

blue). 
5. Pursue the links involved in the search results. 

 
Advanced Tips 

• The most sophisticated searching of Orlando is found under the “Tag Search: combined” link in 
the left nav panel. 

• Some of the tutorials from the left nav panel include an optional link back to automatically fill 
in the search criteria, making it easy to see how the examples were constructed. 

  
Who has worked on creating it 
The Orlando Project was led by Patricia Clements, Isobel Grundy, and Susan Brown at the University of 
Alberta and the University of Guelph. 
 
Where to read about it 
Brown, Susan, Isobel Grundy, Patricia Clements, Renée Elio, Sharon Balazs, Rebecca Cameron. 

“Intertextual Encoding in the Writing of Women’s Literary History.” Computers and the 
Humanities 38 (2004): 191‐206. 

A more complete list is available here: www.ualberta.ca/ORLANDO/publications.htm 
 
Availability 
By online subscription from Cambridge University Press. Trial user accounts are also available in 
connection with the Orlando user study by emailing orlando@ualberta.ca. 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Pliny 
Teresa Dobson 
 
Pliny is free downloadable software that facilities note‐taking and annotation. It allows readers to 
integrate their initial notes into a representation of an evolving personal interpretation and can be 
used with both digital and non‐digital materials, such as websites, images, and pdf files. According to 
the Pliny website, this application is designed “assuming that you might well accumulate many notes 
(perhaps even thousands) over time, and that your note collection will then provide a base platform 
upon which you might develop some sort of interpretation of the materials they refer to. Thus, Pliny 
has components in it that go beyond annotation facilities to help you manage the notes and organise 
them, even if you have thousands of them to work through.” 

 
Example 
Several examples of Pliny "in action" are provided 
on the screenshots page of the Pliny website. The 
one duplicated here shows a user working with an 
image – the frontispiece of Vico's New Science. 
Some of the annotations are shown closed and 
some are shown open. Pliny comes equipped with 
a wide range of tools for finding and bookmarking 
things both online and on your computer, for 
making notes about them and links between them, 
and for importing and exporting text and images. 
It comes with its own built‐in web browser. 
 
Getting Started 

1. Visit < http://pliny.cch.kcl.ac.uk/ > to 
read about and download Pliny. 

2. Detailed instructions for downloading 
Pliny for Windows or Macintosh are 
linked from the welcome page.  

3. Pliny is an “Eclipse” application. You may find it is unlike other software with which you’ve 
worked, and therefore it is useful to read the help section and review the tutorials before. 

4. If you’ve started the standalone version, the welcome page within the application obscures the 
program. Close it to begin. 

5. Choose icons from the list across the top to launch the browser, find items, and make notes 
about them. 

 
Advanced Tips 

• The containment view provides a powerful way to visually represent which items refer to 
others. It can be used to help track citations, for example. 

• Pliny is still under development and may contain bugs. According to the developer, Pliny has 
been tested most and is less buggy in a Windows environment. 

 
Who has worked on creating it 
Pliny is a project of John Bradley, Center for Computing in the Humanities, King's College London. 
 
Where to read about it 
Bradley, John and Paul Vetch. Supporting Annotation as a Scholarly Tool‐‐Experiences From the Online 

Chopin Variorum Edition. Literary & Linguistic Computing (22:2) June 2007, 225‐241. 
 
Availability 
Pliny is available for download here: http://pliny.cch.kcl.ac.uk/ 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TextArc 
Teresa Dobson 
 
TextArc, created by interaction designer W. Bradford Paley, is described on the TextArc “Applications” 
page as “a Structuralist text analysis tool to show distribution of words in texts that have no ‘meta‐data’ 
descriptions, such as a table of content or an index.” This text visualization tool draws the text line‐by‐
line (and then again word by word) in a minute font around the outside of the screen. The arc provides 
a sense of global text structure. Words that appear more than once are drawn within the arc in their 
average position, and mousing over these words displays a series of lines radiating out to places where 
the word occurs in the text. A pop‐up window offers full‐text or KWIC displays. There are also 
concordance and association features, as well as a nifty reader that traces an electronic reading of the 
text, looping around the screen from word to word as it does so, and at the same time displaying 
sequential lines of text at the bottom of the screen. 

 
Example 
There are a number of screen shots on the 
TextArc website (see Still Screen Images). This 
visualization of Alice in Wonderland is one of the 
stills in the TextArc collection. In this example, 
the word "Rabbit" is highlighted and lines 
radiate outward showing where the word 
appears in the text. The overlay full‐text 
window provides the keyword in context. 
 
Getting Started 

1. Visit <http://www.textarc.org/> to 
read about TextArc and experiment 
with the application. 

2. Hamlet and Alice and Wonderland are offered for the purpose of such experimentation. 
3. There is also a portal enabling access to texts at Project Gutenberg. (Note, however, that Project 

Gutenberg texts contain a great deal of metadata that will be reflected in your visualization.) 
 
Advanced Tips 

• The text on the “Applications” page of the TextArc site gives an overview of how this 
visualization tool might assist you in interpreting a text. 

 
Who has worked on creating it 
TextArc is a personal project of interaction designer, W. Bradford Paley, who, beyond his independent 
design work is an occasional lecturer at Columbia University. Credits are listed here: 
<http://www.textarc.org/ThoseInvolved.html >. 
 
Where to read about it 
Emerson, Lori. "Digital Poetry as Reflexive Embodiment." Cybertext Yearbook, Markku Eskelinen and 

Raine Koskimaa (eds.), 88‐106. Saarijärvi: University of Jyväskylä, 2003. Available:  
http://epc.buffalo.edu/authors/goldsmith/emerson.pdf 

Paley, Bradford W. "TextArc: Showing Word Frequency and Distribution in Text." Poster presented at 
IEEE Symposium on Information Visualization 2002 (InfoVis 2002), October 28‐29, 2002. 
Available: http://www.textarc.org/appearances/InfoVis02/InfoVis02_TextArc.pdf 

Mirapaul, Matthew. "Secrets of Digital Creativity Revealed in Miniatures." New York Times, 16 
September 2002. Available: http://www.nytimes.com/2002/09/16/arts/design/16ARTS.html 

 
Availability 
TextArc is available here: http://www.textarc.org 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Voyeur 
Stan Ruecker 
 
Voyeur is currently an alpha release of the new online tool by Stéfan Sinclair and Geoffrey Rockwell. 
Voyeur is the next generation in a series of text analysis tools that include HyperPo and Taporware. It 
provides tables and graphs related to word use across a single document or a collection. Voyeur adds, 
among other things, the ability to handle much larger files than the previous tools could. 

 
Example 
http://voyeur.hermeneuti.ca/?corpus=humanist 
shows a collection consisting of the entire archive of 
the Humanist list. It takes only a few clicks of the 
mouse to see, for instance, that the word 
“information” saw a peak usage in 1998/9 and that 
this peak corresponds to a similar one for the word 
“humanities.” 
 
Getting Started 

1. Go to http://voyeur.hermeneuti.ca/ 
2. Provide a URL or paste in some text. 
3. Explore the various options for viewing the 

text analysis results. 
4. Note that the column headers have explanatory rollover text, and there are also help icons 

scattered around the interface. 
 
Advanced Tips 

• It is important to remember that this is an alpha release, which means that there will be bugs. 
Don’t trust everything you see without stopping to consider that it might be a mistake of some 
kind. As Stéfan says, “expect the unexpected.” 

 
Who has worked on creating it 
Voyeur is the product of Stéfan Sinclair and Geoffrey Rockwell, 
 
Where to read about it 
No papers have been published at this point, although the journal Literary and Linguistic Computing has 
published many articles that show the kind of work that is possible with a tool like Voyeur. Here is one 
example: 
 
Fink, Peter. “The Evolution of Order in the Chapter Lengths of Trollope's Novels.” Literary & Linguistic 

Computing (21:3) Sep 2006, 275‐282. 
 
Availability 
Freely available online at http://voyeur.hermeneuti.ca/ 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Women Writers Online (WWO)/ Renaissance Women Online (RWO) 
Kirsten Uszkalo 
 
Created by the Brown Women’s Writers Project, WWO and RWO are large full text bases of early 
modern women’s writing. RWO has two lesser known features, a series of RWO essays and RWO 
introductions which serve as excellent introductory materials for researchers. RWO essays are short 
general introductions to larger issues in early modern women’s writing by some well known critics 
such as Margaret J.M. Ezell’s “Coterie Writing” and Teresa Feroli’s “Prophecy.” The Introductions to 
Works in Renaissance Women Online offers a series of excellent short introductions to the works of 
many of the texts, including an excellent spread of essays on Margaret Cavendish’s works.  
 
Getting Started 
Found through university  
subscription databases, the WWO 
and the RWO subset are easily 
browsed. The collections are 
tagged and searchable. The “Search 
in Texts or Find Documents” allows 
you to input keywords or phrases 
and displays the results in context. 
 
Advanced Tips 
“The bibliographic search fields 
narrow the range of texts you 
search (eg. by author; by date; by place of publication). The text object search fields limit searching 
within texts to specific features (eg. headings; verse line groups). The proximity options set parameters 
for multi‐word searches (eg. "experience AND thought" within 6 words of each other).” 
  
Who Has Worked on Creating It 
WWO and RWO are the text base of the Brown University Women Writers Project.  The Brown 
University Women Writers Project is “a long‐term research project devoted to early modern women's 
writing and electronic text encoding.” They feature texts from “pre‐Victorian women writers out of the 
archive and make them accessible to a wide audience of teachers, students, scholars, and the general 
reader.”  
 
Where to read about it: 
Brown, Susan, Patricia Clements, and Isobel Grundy. “Sorting things in: Feminist knowledge  

representation and changing modes of scholarly production.” Women's Studies International 
Forum (29:3). May‐June 2006. 317‐325. 

Flanders, Julia. “Learning, Reading, and the Problem of Scale: Using Women Writers Online” Pedagogy 
(2:1) 2002. 49‐60.  

Ziegler, Georgianna. "Women Writers Online: An Evaluation and Annotated Bibliography of Web  
Resources." Early Modern Literary Studies (6:3) January, 2001. 8.1‐7 
<URL: http://purl.oclc.org/emls/06‐3/ziegbib.htm>. 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Wordhoard 
Stan Ruecker 
 
Wordhoard is a philological tool. In the words of its creator Martin Mueller, Wordhoard is all about 
“going from the word here to the words there.” Using Wordhoard, anyone interested in Early Greek 
Epic, Chaucer, Shakespeare, and Spenser can quickly access information about the use of words, 
lemmas, or parts of speech as they have been used across all of the poems, all of the plays, or any subset 
of interest. 

 
Example 
In Spenser’s The Faerie Queene, beauty is a recurring 
theme. One way to examine it is to start looking 
through the reading view, then selecting the word 
“beautie” by clicking on it and hitting command‐F (for 
Find Word). This calls up a new window showing the 
lemmatized search for beauty, which yields 205 
results, not just in the Faerie Queene, but across all 
the works by Spenser. They can be grouped in various 
ways, and examined individually using a keyword in 
context view. Under the “Analysis” menu, the option 
“Track Word Form over Time” allows the user to see a 
table of use of the noun “beauty” by year. A chart is 
available by clicking a button at the bottom right of the screen. The chart shows the danger of 
normalized counts, suggesting that Spenser used “beauty” a lot in 1592. The raw counts show that, on 
the contrary, he just used it twice, but the total word count for that year was only 489 words. More 
interesting is the following year, where the normalized count is still high (at 15 words per 10,000) but 
the total word count is more than 14,000 words. 
 
Getting Started 

1. Wordhoard is a Java web start, which means it doesn’t run through your browser. Instead, you 
have to download it and run it locally on your machine. 

2. Go to http://wordhoard.northwestern.edu/userman/index.html and click the link called 
“Download and run Wordhoard.” 

3. Choose the Main Public Site to get copies of the files. Users at Northwestern also have access to 
two other collections. It is also possible to add new files once they have been properly prepared. 

4. Select options from the menus. Under the “Analysis” menu, for instance, you can select “Create 
Word Form List” which will give you a summary table of all the words in a given work, or 
under the “Find” menu you can perform a “Find Words”.  

 
Advanced Tips 

• There are a variety of analysis methods available in Wordhoard, described here: 
http://wordhoard.northwestern.edu/userman/analysis‐intro.html 

 
Who has worked on creating it 
Wordhoard is the brainchild of Dr. Martin Mueller at Northwestern University. 
 
Where to read about it 
http://wordhoard.northwestern.edu/userman/whatiswordhoard.html. Anyone interested in 
philological tools in general and Wordhoard in particular is well advised to read through the rich list of 
materials available here. 
 
Stéfan Sinclair provides an encomium here: http://stefansinclair.name/node/54 
 
Availability 
Freely available online at http://wordhoard.northwestern.edu/userman/index.html 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Wordle 
Teresa Dobson 
 
Wordle, created by Jonathan Feinberg at IBM Research, is described as "a toy for generating 'word 
clouds' from text that you provide." This online site allows you to upload your own data or input the 
URL of a website. Wordle generates a word cloud of your source text in which greater prominence is 
given to words that appear more frequently. You may generate multiple word clouds of the same 
source text in different colours and fonts using either a "randomize" option or by using the formatting 
menu to modify language, font, layout, and colour. This is not a robust research tool; however, there are 
multiple classroom applications at any level of education. 

 
Example 
The image at right is a Wordle of the above 
paragraph.  
 
Getting Started 

6. Note first of all that Wordle is a 
public site, so any data that you 
post will be visible to the world. 

7. Visit <http://www.wordle.net/> to 
read about Wordle and to create 
your own. 

8. Select “create” to get started and 
follow the directions. 

9. Once you have created a wordle 
you may modify it using the formatting menu or generate a different wordle of the same text 
using the “randomize” button. (Note, however, that after clicking the “randomize” button you 
will not be able to retrieve your previous Wordle unless you’ve saved it to the public gallery.)  

 
Advanced Tips 

• You may use screen capture to save your Wordle to your local drive for your own uses. 
• Images created by Wordle.net are fall under the Creative Commons license. They may be used 

anywhere; however, they should be attributed to <http://www.wordle.net>. 
 
Who has worked on creating it 
Wordle is a personal project of Jonathan Feinberg at IBM Research. Credits are listed here: 
<http://www.wordle.net/credits>. 
 
Where to read about it 
Clement, T., Plaisant, C. and Vuillemot, R. (November 2008). The Story of One: Humanity scholarship 

with visualization and text analysis. HCIL Research Report. Available: 
http://hcil.cs.umd.edu/trs/2008‐33/2008‐33.pdf 

Wattenberg, M. and Viegas, F. (2008). “Tag clouds and the case for vernacular visualization.” 
Interactions, 15.4: 49‐52.  

 
Availability 
Wordle is available here: http://www.wordle.net 
There is also a Wordle available on the ManyEyes site. 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Zotero 
Teresa Dobson 
 
Zotero is a Firefox web browser extension that allows you to collect, manage, cite and annotate 
research resources. The next release (now in beta) includes social networking features designed to 
support organizations and communities of scholars. 

 
Example 
Someone who has been using 
proprietary bibliographical management 
software wishes to move to a more web‐
friendly and integrated environment, 
with a view to being able to manage 
citations more effectively and share 
them more easily with collaborators and 
students. 
 
Getting Started 

1. Download the Firefox web 
browser, if you don’t have it, at 
http://www.mozilla.com/ 
Download Zotero 1.0.x (if you want the stable version) or 1.5.x (if you want the social 
networking beta version) at www.zotero.org and restart Firefox. 

2. View the Video tour that comes up when you restart your browser. 
3. From your Firefox toolbar, click on Tools, Zotero. 
4. Right click in the left window pane to begin a new collection. 
5. Add items to your collection in a range of formats: web pages, citations from catalogs, manual 

citations, sets of articles found through JSTOR or other databases. Try using it to download 
pdfs of scholarly articles as well as web pages. 

6. Create links to files on your computer so that you can group them with your collections. 
 
Advanced Tips 

• Once you have some sites in place, try the Create TimeLine tool available under the Gear icon 
on the horizontal menu of the Zotero window. 

• Download the Word or Open Office plugins to try the citation and bibliography generation 
features.  

• You can try downloading large datasets from RefWorks, Endnote, or other bibliographical 
software to see how it behaves in Zotero.  There are easy‐to‐follow instructions in the  Zotero 
discussion forums. 

• The beta version of the next release (comes with warnings about slight risk of data loss) has 
some social networking features.  See 
http://www.readwriteweb.com/archives/zotero_moves_into_the_cloud.php 

  
Who has worked on creating it 
Centre for History and New Media, and George Mason University 
 
Where to read about it 
http://www.zotero.org/ 
Daniel J. Cohen, “Zotero: Social and Semantic Computing for Historical Scholarship.”  Perspectives, 
American Historical Association, May 2007. 
http://www.historians.org/perspectives/issues/2007/0705/0705tec2.cfm 
 
Availability 
Free download at http://www.zotero.org/ 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Philology brings back to life the words of languages no longer 
spoken. While literally “the love of language,” philology 
includes not only linguistics but philosophy, history, liter-

ary criticism, the history of science and technology, political science, 
economics, art, archaeology, and every other discipline relevant to 
the world that these texts describe. Of course, philology must, in 
its fullest form, engage fully with the material record: museum col-
lections and archeological excavations not only serve to illustrate 
topics within the text but also provide independent windows onto 
the past from which we may survey views very different from those 
we glimpse in the texts alone. Philology is thus not just about text; it 
is about the world that produced our surviving textual sources and 
about the tangible impact that these texts have had upon the worlds 
that read them.1

Few of us manage to be philologists in this broad sense. We can-
not, with the tools of print technology, cover enough intellectual 
ground. Even if we set aside, for the moment, the problem of work-
ing with material culture, and consider only the challenges of textual 
materials easily represented in print form, our limitations are severe. 
As Solon points out in The History of Herodotus, there are only about 
30,000 days in a human life—at a book a day, we would need 30 
generations to read through even a moderate collection of a million 
books and 10,000 years to cover the 10 million-or-so unique items in 
the Harvard Library system.

The barriers are not simply quantitative. Few of us will ever be 
able to finish a cursory reading of 10 books, however thin, if these 

Tools for Thinking:  
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1 For some further exploration of the new challenges of e-philology, see G. Crane, 
D. Bamman, and A. Babeu. 2008. ePhilology: When the Books Talk to Their 
Readers. In A Companion to Digital Literary Studies, edited by Ray Siemens and 
Susan Schreibman. New York: Blackwell Publishing, 29–64. 
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books contain untranslated poems in 10 different languages. Classi-
cal philologists must have expertise in Greek and Latin and an abil-
ity to work with scholarship in English, French, German, and Italian. 
If, however, we wish to explore broader topics that cut across mul-
tiple cultures, e.g., the impact of Genghis Khan and his successors 
or the rise of Christianity and Islam, then we soon confront sources 
in far more languages than most scholars can expect to master. And 
indeed, in many cases mastery may not be an issue:  scholars are still 
rapidly expanding our ability to understand languages such as Sum-
erian and Mayan. In cases such as classical Greek, Sanskrit, and Chi-
nese, by contrast, so much information survives that we must remain 
students for our entire lives.

The great challenge for the rising generation of scholars is to 
build a digital infrastructure with which to expand our intellectual 
range.2 We seek to advance two effects already enabled by the digital 
infrastructure at hand. On the one hand, we are extending the intel-
lectual range of individual scholars, enabling them to pursue top-
ics that require analysis of more primary sources or more linguistic 
materials than was feasible with print. Mark Schiefsky’s work with 
Archimedes illustrates how scholars were able to explore a broad 
historical topic (in this case, the history of mechanics) with greater 
rigor than would have been possible in print—assuming they would 
have undertaken such an ambitious project at all. At the same time, 
we want to increase the complementary effect and further extend the 
audiences that the products of particular cultures can reach. Machine 
translation is one technology that aims to advance this goal, but even 
the simple translation-support systems already provided in envi-
ronments such as the Perseus Digital Library have for years made 
foreign language texts intellectually more accessible to students than 
print resources alone.

We can already see new classes of research project taking shape. 
Thus, we could, with existing technology, build collections and ser-
vices in which we could study the influence of Plato across a wide 
range of cultures, including not only every written language from 
the history of Europe but Arabic and Persian as well. Multilingual 
named entity identification systems would scan these corpora for 
references to Plato, for translations of his works, and for quotations 
of particular passages.3 Text-mining systems would summarize pat-

2 A good overview of the challenges of building a digital infrastructure in the 
humanities, as well as a survey of much of the recent literature on the topic, 
can be found in D. Green and M. Roy. 2008. Things to Do While Waiting 
for the Future to Happen: Building a Cyberinfrastructure for the Liberal 
Arts. EDUCAUSE Review 43(4), available at http://connect.educause.edu/
display/46969. For a look at some of the specific challenges for building a 
cyberinfrastructure in classics, see D. Pritchard. 2008. Working Papers, Open 
Access, and Cyber-infrastructure in Classical Studies. Literary and Linguistic 
Computing 23(2): 149–162.
3 Multilingual systems for named entity recognition is an area of research 
that is growing rapidly. For some interesting recent work in this area, see 
C. Silberer, et al. 2008. Building a Multilingual Lexical Resource for Named 
Entity Disambiguation, Translation and Transliteration. Proceedings of the Sixth 
International Language Resources and Evaluation (LREC’08), 3230-3237. Available at 
http://www.lrec-conf.org/proceedings/lrec2008/pdf/816_paper.pdf.

http://connect.educause.edu/display/46969
http://connect.educause.edu/display/46969
http://www.lrec-conf.org/proceedings/lrec2008/pdf/816_paper.pdf
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terns of thought associated with Plato and his works.4 Word- and 
phrase-translation systems would allow us to extract the meanings 
of these key phrases in languages with which we are not familiar. We 
could even begin to align patterns in different languages, perhaps 
revealing that discourse about Plato in ninth-century Arabic is more 
closely related to that in Persian than to that in nineteenth-century 
German—or perhaps not.

These automated processes are only a starting point. Like the 
infrastructure of modern athletic training, our intellectual infrastruc-
ture only allows us to use our limited cognitive resources to greater 
effect. Our customization and personalization systems would use 
models of our educational background and immediate purposes5 to 
provide us with the briefing materials necessary to begin evaluating 
what we see: pointers to translations into languages with which we 
are familiar (e.g., from Persian into French), automatically generated 
lists of new words and concepts in sources where we have studied 
the documents, pre-existing encyclopedia entries, and automatically 
generated key phrases in recent scholarship about people, places, 
organizations and readily identified topics (e.g., Plato’s Republic).

We already have the algorithms, and Google—or the Google 
partner libraries with noncommercial rights to books digitized from 
their collections—have the collections6 that would open new areas of 
research that become possible only when we can automatically ana-
lyze collections far too big and far too heterogeneous for any human 
brain.

Consider one concrete example. In 2010, 2,500 years will have 
passed since the Greeks confronted an army from the Persian Empire 
on the plains of Marathon. After 10 years of training, a junior clas-
sicist might have extensive, but hardly exhaustive, knowledge of the 
scholarship surrounding Herodotus’s accounts of the Persian Wars 
in the early fifth century or the major Greek sources about Alexan-
der’s invasion of Persia a century and a half later. With a good deal 
of effort, the junior classicist could develop an undergraduate survey 
course about Greek and Persian relations, as seen from Greek and 
Latin sources. One scholar suggested in private correspondence that 
95 percent of the research on Alexander the Great involves scholars 

4 The potential of text mining for humanities texts has been explored in recent 
years by various researchers. For some recent work, see A. Don, et al. 2007. 
Discovering Interesting Usage Patterns in Text Collections:  Integrating Text 
Mining With Visualization. Proceedings of the Sixteenth ACM Conference on 
Information Knowledge Management, 213–222. 
5 Customization and personalization systems that utilize user models to adapt 
information to the reader’s needs have been explored by many researchers, 
such as F. Ahmad, et al. 2007. Towards Automatic Conceptual Personalization 
Tools. JCDL 2007: Proceedings of the 7th ACM/IEEE CS-Joint Conference on Digital 
Libraries, 452-461; and E. Frias Martinez, et al. 2006. Automated User Modeling 
For Personalized Digital Libraries. International Journal of Information Management 
26(3): 234–248.
6 An article by Grogg and Ashmore explores how Google partner libraries vary 
in what they are doing with their digital copies. See J. E. Grogg and B. Ashmore. 
2007. Google Book Search Libraries and their Digital Copies. Searcher 15(4). 
Available at http://www.infotoday.com/searcher/apr07/Grogg_Ashmore.
shtml.

http://www.infotoday.com/searcher/apr07/Grogg_Ashmore.shtml
http://www.infotoday.com/searcher/apr07/Grogg_Ashmore.shtml
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who do not know a word of Old Persian and have no substantive 
knowledge of Iranian civilization. Whether or not this admittedly 
subjective estimate is accurate, the multiethnic and multilingual na-
ture of the Persian Empire has split the subject into small, isolated 
communities. 

There are two problems. First, scholars simply do not have phys-
ical access to the sources illustrating Iranian civilization. Second, 
even if they did have physical access, few can read Farsi, or even put 
their hands on the background materials needed to contextualize 
sources about Iranian civilization. Even if the information is available 
in our existing library collections, scholars are not synthesizing that 
information. Scholars have adapted their work to the limits of what 
they can accomplish. All responsible scholars of Alexander would 
welcome an infrastructure that would allow them to understand the 
subject as widely as possible. Existing scholarship reflects harsh com-
promises, as scholars learned what their cognitive resources could 
accomplish in the tools of print. We need a digital infrastructure that 
can assemble primary and secondary sources now scattered through-
out specialized publications and then provide the background infor-
mation that each scholar needs to carry on his or her work.

This leads us to the second major advance of the emerging 
digital infrastructure: if we can change the intellectual range of indi-
vidual human thinkers, we can also increase the audience for indi-
vidual products of human culture. By automatically linking inflected 
words in a text to linguistic analyses and dictionary entries, we have 
already allowed readers to spend more time thinking about the text 
than was possible as they flipped through print dictionaries. Read-
ing-support tools allow readers to understand linguistic sources at 
an earlier stage of their training and to ask questions, no matter how 
advanced their knowledge, that were not feasible in print.7 In effect, 
as we provide more and more sophisticated reading support, we ex-
tend the intellectual reach of complex cultural productions.

More than 2,000 years ago, Plato’s Socrates questioned the value 
of written information if it is not converted to active knowledge in 
a human brain. If we in the humanities had to choose, many of us 
would agree that it is more important to help the current body of 
ideas about antiquity play a more vibrant role in human society than 
to produce new ideas intellectually accessible to their established 
audiences (i.e., those with years of training and with professional 
access to libraries that pay for digital subscriptions), but we might 
find ourselves hard-pressed to make a decision. Some, perhaps most, 
of us who are professional humanists believe that we have a pri-
mary obligation to make the human record play the most dynamic 

7 Reading support tools that help readers more effectively mine their way 
through digital text is a growing area of research. For some interesting examples, 
see E. H. Chi, et al. 2007. ScentIndex and ScentHighlights: Productive Reading 
Techniques for Conceptually Reorganizing Subject Indexes and Highlighting 
Passages. Information Visualization 6(1): 32–47; and C. Faire and N. Vincent. 2007. 
Document Image Analysis for Active Reading. Proceedings of the International 
Workshop on Semantically Aware Document Processing and Indexing, Montpellier, 
France, May 21-22, 2007, pp. 7–14.
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role possible in the intellectual life of humanity. The two go hand in 
hand: the more intellectual activity around a topic, the more intellec-
tual labor available. Gutenberg printed Latin bibles. Martin Luther, 
William Tyndale, and others, building on the technology of print, 
translated the Bible and fostered intellectual communities that had 
not previously existed. They changed the world.

It would be easy enough to explore in 2010 the Greco-Roman 
view of the Battle of Marathon 2,500 years before. We would, how-
ever, rather broaden the discussion and engage Iranian scholars to 
provide their perspectives on the Achaemenid Empire. Ideally, the 
major sources, including both the textual and material record, would 
be freely available in digital form, with reading support and other 
background information in place. Those of us who have dedicated 
our lives to the study of the Greco-Roman world would welcome the 
tools whereby we could understand, as deeply as possible, how the 
fifth-century BCE appears to those who see the Persian Empire as 
their cultural heritage and be able to study the sources on which that 
perspective rests.

From Scholar-Centered Publications to  
Reader-Centered Infrastructure

Perhaps the most important point of continuity—and the greatest 
reason why publication in classics has adapted so little to the digi-
tal world—appears before we even begin reading the publications 
themselves. An informal survey of 41 e-classics publications avail-
able online from Johns Hopkins University Press reveals that 40 (97.5 
percent)8 are products of a single author. The only exception was an 
archaeological publication in Hesperia, the journal of the American 
School at Athens. While expanding this survey would provide great-
er statistical certainty, the conclusion would be the same:  classicists 
in 2008 devote most of their energies to individual expressions of 
particular arguments.

Single-author publications will remain important, but even they 
can adapt to the digital. Athenian democracy was a major cultural 
event in human history, and it deserves careful study. So much schol-
arship has accumulated around this topic that recent professional 

8 This informal survey examined the articles in sample issues that Johns Hopkins 
made publicly available for marketing purposes. Where there was not a public 
issue, the most recent online issue was examined. Seven single-author articles in  
http://muse.jhu.edu/demo/american_journal_of_philology/: 126(1) 2005; five 
single-author articles in http://muse.jhu.edu/demo/arethusa/: 2005: 38(1); 
four single-author articles in http://muse.jhu.edu/demo/classical_world/: 
2005: 99(1); http://muse.jhu.edu/demo/helios/: 2007: 34(1); nine single-
author articles in http://muse.jhu.edu/journals/journal_of_late_antiquity/
toc/current.html: 2008: 1(1);  two single-author articles in http://muse.jhu.
edu/journals/mouseion_journal_of_the_classical_association_of_canada/
toc/mou.7.1.html: 2007:7(1); 10 single-author papers in http://muse.jhu.edu/
demo/transactions_of_the_american_philological_association/: 2005;135(1); 
and three single-author papers in http://muse.jhu.edu/demo/hesperia/2005:                                                                                                 
71(1). By contrast, there was only a single multiauthored paper in this group: J. 
C. Kraft, G. Rapp, J. Gifford, and S. Aschenbrenner. 2005. Coastal Change and 
Archaeological Settings in Eli. Hesperia 74: 1–39. 

http://muse.jhu.edu/demo/american_journal_of_philology/
http://muse.jhu.edu/demo/arethusa/
http://muse.jhu.edu/demo/classical_world/
http://muse.jhu.edu/demo/helios/
http://muse.jhu.edu/journals/journal_of_late_antiquity/toc/current.html
http://muse.jhu.edu/journals/journal_of_late_antiquity/toc/current.html
http://muse.jhu.edu/journals/mouseion_journal_of_the_classical_association_of_canada/toc/mou.7.1.html
http://muse.jhu.edu/journals/mouseion_journal_of_the_classical_association_of_canada/toc/mou.7.1.html
http://muse.jhu.edu/journals/mouseion_journal_of_the_classical_association_of_canada/toc/mou.7.1.html
http://muse.jhu.edu/demo/transactions_of_the_american_philological_association/
http://muse.jhu.edu/demo/transactions_of_the_american_philological_association/
http://muse.jhu.edu/demo/hesperia/
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publications cite other secondary sources and often do not cite the 
primary sources on which our ideas ultimately reside. These publica-
tions assume that their readers will either take their conclusions at 
face value or will have access to extensive research libraries that con-
tain the specialist journals and monographs cited. The authors, their 
reviewers, and their publishers collectively decided that the benefits 
of citing primary sources were not worth the cost. General readers 
would not have access to the primary sources. If they did, they prob-
ably would not make the effort to pull them from the shelf. And if 
they did pull them from the shelf and were able to understand the 
canonical citation schemes that describe the location of a passage in a 
text, they would probably not understand what they were looking at. 
Finally, even if the publishers distributed digital copies of the work 
on Athenian democracy, the publisher’s subscription model would 
ensure that those publications would reach only those with access to 
the academic research libraries: many publishers specify that librar-
ies not provide remote access to university alumni and scholars from 
other, less wealthy institutions.

The top two sites that Google retrieved for “Athenian democ-
racy” in August 2008 were the article in Wikipedia9 and “Athenian 
Democracy: A Brief Overview,”10 from Demos: Classical Athenian 
Democracy, a book-length and book-like electronic publication on 
Athenian democracy, largely written by Christopher Blackwell, a 
classics professor at Furman University, but including labeled pub-
lications from other authors as well. While source files are TEI-com-
pliant XML, the form of Demos is entirely traditional:  it consists of 
expository prose and can be downloaded as HTML and PDF.

Two features distinguish the content of Demos from that of its 
print counterparts. First, Demos is available as an open access pub-
lication hosted by the Stoa Publishing Consortium, founded by Ross 
Scaife in 1997 (and still in operation after its founder’s untimely 
death in March 2008). Second, Demos was composed from the start 
to exploit the fact that most of the sources about Athenian democ-
racy are freely accessible online as part of the Perseus Digital Library. 
Demos thus systematically provides links to the primary sources on 
which its statements about Athenian democracy are based. Demos 
also includes information about the cultural context and biases of the 
various Greek sources so that readers will have the background with 
which to begin critically evaluating the sources on their own. Demos 
provides a tangible example of how scholarship can substantively 
exploit the possibilities of the digital medium.

The juxtaposition of Wikipedia and Demos points to one pos-
sible way forward in scholarship. We need to combine the immense 
cultural energy in community-driven projects such as Wikipedia 

9 http://en.wikipedia.org/wiki/Athenian_democracy.
10 http://www.stoa.org/projects/demos/home.

http://en.wikipedia.org/wiki/Athenian_democracy
http://www.stoa.org/projects/demos/home
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with the intellectual transparency for which Demos strives.11 While 
we will need to develop new ways to evaluate scholarly contribu-
tions, classicists at least should have little trouble looking beyond the 
single-author monograph publication model that now dominates in 
much of the humanities.12 Many of us in the field remember when 
the production of critical editions, scholarly commentaries, and other 
largely infrastructural projects was still the most prestigious form of 
publication.

The grand challenges of twenty-first century scholarship reimag-
ine in a digital world the infrastructure that had taken shape to serve 
the practices of print culture. As early as 1465, Furst and Schoeffer 
printed Cicero’s De Officiis and Paradoxa in Maintz.13 After 500 years 
of continuous scholarly development, print infrastructure for clas-
sics had reached a considerable level of maturity. The form of our 
commentaries, critical editions, lexica, encyclopedias, atlases, and 
other scholarly tools remained unchanged throughout the twentieth 
century. Even after the TEI had published conventional methods 
with which to create genuinely digital editions and geographic in-
formation systems had begun to revolutionize the ways in which we 
visualize space, classicists published print editions and maps. And 
while some of us were eager to exploit such new methodologies at 
an early stage, few of us anticipated the immense impact and raw 
utility that projects such as Wikipedia would exert. The assump-
tions of print publication had so shaped our thinking that we could 
not believe that such a radically new form of intellectual production 
would succeed.

We now face the challenge of rebuilding our infrastructure in a 
digital form. Much of the intellectual capital that we accumulated in 
the twentieth century is inaccessible, either because its print format 
does not lend itself to conversion into a machine-actionable form or 
because commercial entities own the rights and the content is not 
available under the open-licensing regimes necessary for eScience 
in general and ePhilology in particular.14 Even if we care only about 

11 Much research has explored how both the Wikipedia model and the data 
produced by Wikipedia might be useful to the scholarly community. For 
example see, D. Milne, et al. 2007. A Knowledge-Based Search Engine Powered 
by Wikipedia. Proceedings of CIKM 2007, 445–454; and R. Rosenzweig. 2006. 
Can History be Open Source?: Wikipedia and the Future of the Past. Journal of 
American History 93(1): 117–146.
12 Indeed there have been a number of recent challenges to the single-author 
monograph model as well as a call to reshape the entire structure of traditional 
scholarly communication, for example, see C. Bazerman, et al. 2008. Open 
Access Book Publishing in Writing Studies: A Case Study. First Monday 13(1). 
Available at http://www.uic.edu/htbin/cgiwrap/bin/ojs/index.php/fm/
article/view/2088/1920. See also H. Van de Sompel and C. Lagoze. 2007. 
Interoperability for the Discovery, Use, and Re-Use of Units of Scholarly 
Communication. CTWatch Quarterly 3(3). Available at http://www.ctwatch.org/
quarterly/articles/2007/08/interoperability-for-the-discovery-use-and-re-use-of-
units-of-scholarly-communication/.
13 Sandys, J. E. 1908. A History of Classical Scholarship, vol. II. Cambridge 
University Press, 102.
14 For further discussion of this issue, see W. Arms and R. Larsen. 2007. The 
Future of Scholarly Communication: Building the Infrastructure for Cyberscholarship. 
Report on a NSF-JISC Workshop, April 17–19 2007. Available at http://www.sis.
pitt.edu/~repwkshop/SIS-NSFReport2.pdf .

http://www.uic.edu/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/2088/1920
http://www.uic.edu/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/2088/1920
http://www.ctwatch.org/quarterly/articles/2007/08/interoperability-for-the-discovery-use-and-re-use-of-units-of-scholarly-communication/
http://www.ctwatch.org/quarterly/articles/2007/08/interoperability-for-the-discovery-use-and-re-use-of-units-of-scholarly-communication/
http://www.ctwatch.org/quarterly/articles/2007/08/interoperability-for-the-discovery-use-and-re-use-of-units-of-scholarly-communication/
http://www.sis.pitt.edu/~repwkshop/SIS-NSFReport2.pdf
http://www.sis.pitt.edu/~repwkshop/SIS-NSFReport2.pdf
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our own research, we need content that can be freely analyzed, vi-
sualized, and repurposed. And if we want the ancient world to play 
the most vigorous possible role in the intellectual life of humanity, 
we want all the results of our work to be physically and intellectually 
accessible to the widest-possible audience.

We need to build an infrastructure that provides at least three 
kinds of access:
•	 Access to digital representations of the human record:  This 

implies providing the best-possible digital representations of our 
primary data to as many people at as many points on the globe as 
possible. At this level, we may be delivering a page image from an 
untranslated Greek text or images associated with some physical 
location. The term digital surrogate is misleading because digital 
representation such as very high-resolution multispectral scans 
of manuscripts will often provide more information than would 
simple access to the physical object.

•	 Access to labeled information about the human record: We 
should be able to ask for information that is explicitly stated about 
any named entity: places (e.g., Salamis in Cyprus versus Salamis 
near Athens); people (Alexander the Great versus the Alexander 
King of Macedon, who collaborates with Persia in Herodotus); 
canonical texts citations (e.g., Greek editions, modern language 
translations, or commentaries that correspond to lines 11–21 of 
Book I of Homer’s Odyssey); linguistic phenomena (e.g., the Greek 
accusative absolute). This level of access essentially (and dramati-
cally) extends the coverage and precision of existing library cata-
logs, including domain-specific content.

•		Access to automatically generated knowledge: We can use 
machine-readable encyclopedias with articles about multiple fig-
ures with the same name (e.g., different people named Alexander 
or different places named Alexandria) to analyze the content of 
these articles for clues with which to determine which of these 
Alexanders or Alexandrias particular passages in classical texts 
probably denote. We can use machine-readable dictionaries and 
modern language translations aligned to Greek and Latin source 
texts to determine the meaning of a particular word in an untrans-
lated passage (e.g., does Latin orationes correspond to English 
“prayers,” “speeches,” or something else in a given passage?). 
We can use Treebanks (databases that track the syntactic relations 
of words in a sentence: e.g., word X is the main verb, with word 
Y as its subject and word Z as its object) to train parsers that can 
then begin decoding the syntactic structure of sentences for which 
no parses exist. We can use models of a user’s educational back-
ground (e.g., the vocabulary of every Greek text and the textbooks 
on ancient Greek history they have studied in their coursework) 
to predict new words and concepts in a given passage and then to 
rank these new words and concepts by importance according to 
various criteria.
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Our ultimate goal must be to make the full record of humanity 
accessible to every human being, regardless of linguistic and cultural 
background. In this, we expand upon the recurrent and obviously 
impractical idea of capturing the sum of human knowledge. Similar-
ly chimerical impulses surely were at work in the Aristotelian school 
of fourth-century BCE Athens, the great library of Alexandria in the 
third century, the entrepreneurial printers of Europe in the late fif-
teenth century, and German classicists of the nineteenth century, just 
as similar dreams move projects such as the Open Content Alliance 
(OCA) and Google Books in our time. The impracticality of these 
impulses served the very practical purpose of helping each of these 
projects envision a radically different world and leave the world dif-
ferent, indeed better, than they found it.15

The universal library represents an unattainable point of refer-
ence: it is like a star toward which we navigate. If we face in this 
direction, we can flesh out the twists and turns of navigable paths 
toward distant but attainable goals. For our group, the goal is to 
make the core information about the classical world accessible to 
speakers of every major European language and of Chinese and Ara-
bic. The European Union has a fundamental mission to serve its own 
language communities and has made an ongoing investment in mul-
tilingual technologies.16 The United States Government, by contrast, 
identified Arabic and Chinese as strategic languages. Corporations 
such as Google, Yahoo, and Microsoft serve global audiences and 
have major needs for multilingual systems. Classicists can organize 
their labor to build upon these larger infrastructural efforts.

There are three major strategies to make a growing core of infor-
mation about the Greco-Roman world accessible to audiences in a 
range of languages and cultures.
•		Domain optimization for machine translation:  General systems 

for machine translation, translation support, cross-language infor-
mation retrieval, and other multilingual services attempt to do a 
reasonable job on any category of input, but in so doing, they can-
not make simplifying assumptions about the text on which they 
are working. In effect, we create language models for representa-
tive corpora about Greek and Latin. Such language models would 
reflect the fact that a term such as case probably describes a lin-
guistic category (e.g., accusative or dative case) in a grammatical 
text but not a display cabinet in a museum catalog. A preprocessor 
could label most likely translations for those terms whose mean-
ings diverge most in a given text from more-general language 
models. Such an approach requires training data for each source 

15 Much has been written comparing the different models of the OCA and Google 
Books. See R. K. Johnson. 2007. In Google’s Broad Wake: Taking Responsibility 
for Shaping the Global Digital Library. ARL: A Bimonthly Report on Research 
Library Issues and Actions from ARL, CNI, and SPARC, 1–17; and O. Y. Rieger. 2008. 
Preservation in the Age of Large-Scale Digitization. Washington, D. C.: Council on 
Library and Information Resources. Available at  http://www.clir.org/pubs/
reports/pub141/pub141.pdf.
16 For an example of this work in terms of digital libraries, see M. Agosti, et al. 
2007. Roadmap for Multilingual Information Access in the European Library. 
Proceedings of ECDL 2007, 136–147.

http://www.clir.org/pubs/reports/pub141/pub141.pdf
http://www.clir.org/pubs/reports/pub141/pub141.pdf
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language (in classics, English, French, German, and Italian as a 
start). Such training sets may require substantial labor to establish 
but they can be applied to open-ended bodies of semantically co-
herent text.

•	 Maximizing the amount of basic data stored in ontologies and 
other abstract formats:  Ontologies can rapidly become complex 
and idiosyncratic, but if we concentrate on basic propositional 
statements from mature conceptual reference models (e.g., TEI 
P5,17 CIDOC CRM,18 FRBRoo19), we can create knowledge bases 
that are much easier to convert into multiple languages than is 
full text. The ontological categories should allow systems to apply 
the classics language models even more effectively than in more 
general text (i.e., systems will have much better data with which 
to determine whether they are viewing museum catalog entries or 
a grammatical database when they confront terms such as case).

•	 Exploiting detailed linguistic annotations on canonical texts:  
Perseus has already published the first 50,000 words of a Latin 
Treebank, representing the syntax of each sentence as a tree struc-
ture and thus addressing one major category of ambiguity that 
causes problems in machine translation.20 Work continues on the 
Latin Treebank, and Perseus has just received funding to begin 
work on a million-word Treebank for classical Greek. Other forms 
of annotation allow us to resolve additional classes of ambiguity 
(e.g., a co-reference annotation would allow us to indicate that a 
pronoun such as hic refers to Cicero rather than Caesar). Digital 
editions may devote more energy to linguistic annotations of 
this kind than to the traditional revision of textual readings in 
frequently edited texts. We should design these annotations to 
facilitate accurate translation into multiple languages. The annota-
tions being keyed to Greek and Latin are, in fact, another form of 
propositional knowledge and should be useful to anyone reading 
Greek and Latin, whether they are native speakers of Arabic and 
Chinese or of English and German.

In producing a digital infrastructure for their field, classicists 
find themselves engaged again in the most established scholarly 
practices of their field:  the production of editions, lexica, commen-
taries, encyclopedias, grammars, and other scholarly tools. In the 
digital world, however, these tools are no longer static objects but 
dynamic systems that can interact with each other and with their hu-
man readers. These books begin to answer Plato’s criticism that writ-
ing could not answer the questions posed by its readers. Classicists 
are now in a position to begin new research projects that were not 
feasible in print culture. Even more important, classicists can now 
expand the role that their field plays, not only in Europe and North 

17 http://www.tei-c.org/Guidelines/P5/.
18 http://cidoc.ics.forth.gr/.
19 http://cidoc.ics.forth.gr/docs/frbr_oo/frbr_docs/FRBR_oo_V0.9.pdf.
20 http://nlp.perseus.tufts.edu/syntax/treebank/.

http://www.tei-c.org/Guidelines/P5/
http://cidoc.ics.forth.gr/
http://cidoc.ics.forth.gr/docs/frbr_oo/frbr_docs/FRBR_oo_V0.9.pdf
http://nlp.perseus.tufts.edu/syntax/treebank/
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America but also in intellectual communities with ancient classical 
traditions (such as the Islamic world) and in which Greco-Roman 
culture can figure with more prominence than was ever feasible be-
fore (such as China and India). Classicists—and all humanists—have 
an opportunity to develop a new, global intellectual culture that tran-
scends the boundaries of the past.
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franco moretti

GRAPHS,  MAPS,  TREES

Abstract Models for Literary History—1

What follows is the first of three interconnected articles, whose common 
purpose is to delineate a transformation in the study of literature. 
Literature, the old territory; but within it, a shift from the close reading 
of individual texts to the construction of abstract models. The models are 
drawn from three disciplines—quantitative history, geography and evo-
lutionary theory: graphs, maps and trees—with which literary criticism 
has had little or no interaction; but which have many things to teach us, 
and may change the way we work.1

i

The old historical paradigm, writes Krzysztof Pomian, ‘directed the gaze 
of the historian towards extraordinary events . . . historians resembled 
collectors: both gathered only rare and curious objects, disregarding 
whatever looked banal, everyday, normal’.2 What changed the situation, 
Pomian goes on, was the shift ‘from exceptional events to the large mass 
of facts’ introduced by the Annales school, and the present article tries 
to imagine what would happen if we, too, shifted our focus from excep-
tional texts to ‘the large mass of [literary] facts’. It’s an idea that occurred 
to me some years ago, when the study of national bibliographies made 
me realize what a minimal fraction of the literary field we all work 
on: a canon of two hundred novels, for instance, sounds very large for 
nineteenth-century Britain (and is much larger than the current one), but 
is still less than one per cent of the novels that were actually published: 
twenty thousand, thirty, more, no one really knows—and close reading 
won’t help here, a novel a day every day of the year would take a century 
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or so . . . And then, a field this large cannot be understood by stitching 
together separate bits of knowledge about individual cases, because it 
isn’t a sum of individual cases: it’s a collective system, that should be 
grasped as such, as a whole—and the graphs that follow are one way to 
begin doing this. Or as Fernand Braudel put it in the lecture on history 
he gave to his companions in the German prison camp near Lübeck:

An incredible number of dice, always rolling, dominate and determine each 
individual existence: uncertainty, then, in the realm of individual history; 
but in that of collective history . . . simplicity and consistency. History is 
indeed ‘a poor little conjectural science’ when it selects individuals as its 
objects . . . but much more rational in its procedures and results, when it 
examines groups and repetitions.3

A more rational literary history. That is the idea.

ii

The quantitative approach to literature can take several different forms—
from computational stylistics to thematic databases, book history, and 
more. For reasons of space, I will here limit myself to book history, build-
ing on work originally done by McBurney, Beasley, Raven, Garside and 
Block for Britain; Angus, Mylne and Frautschi for France; Zwicker for 
Japan; Petersen for Denmark; Ragone for Italy; Martí-Lopez and Santana 
for Spain; Joshi for India; and Griswold for Nigeria. And I mention 
these names right away because quantitative work is truly co operation: 
not only in the pragmatic sense that it takes forever to gather the data, 
but because such data are ideally independent from any individual 
researcher, and can thus be shared by others, and combined in more 
than one way. Figure 1, which charts the take-off of the novel in Britain, 
Japan, Italy, Spain and Nigeria, is a case in point. See how similar those 
shapes are: five countries, three continents, over two centuries apart, 
and it’s really the same pattern, the same old metaphor of the ‘rise’ of 
the novel come alive: in twenty years or so (in Britain, 1720–40; Japan, 

1 The articles were first imagined at the Wissenschaftskolleg in Berlin, and pre-
sented in an early version as the Beckman Lectures at Berkeley, and then elsewhere. 
My thanks to the many people who have helped me to clarify my ideas.
2 Krzysztof Pomian, ‘L’histoire des structures’, in Jacques Le Goff, Roger Chartier, 
Jacques Revel, eds, La nouvelle histoire, Paris 1978, pp. 115–6.
3 Fernand Braudel, ‘L’histoire, mesure du monde’, in Les Ecrits de Fernand Braudel, 
vol. ii, Paris 1997.
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1745–65; Italy, 1820–40; Spain, 1845 to early 1860s; Nigeria, 1965–80), 
the graph leaps from five–ten new titles per year, which means one new 
novel every month or two, to one new novel per week. And at this point, 
the horizon of novel-reading changes. As long as only a handful of texts 
are published each year, that is, the novel is an unreliable commodity: 
it disappears for long stretches of time, and cannot really command the 
loyalty of the reading public; it resembles a fashion, more than a liter-
ary genre. With a new text every week, however, the novel becomes that 
great modern oxymoron of the regular novelty: the unexpected that con-
sumers expect so often and eagerly that they can no longer do without it. 
The novel ‘becomes a necessity of life’, to paraphrase a book by William 
Gilmore-Lehne, and the jeremiads that immediately multiply around 
it—novels make readers lazy, dissolute, insane, insubordinate: just like 
films two centuries later—are the sign of its symbolic triumph.

iii

The rise of the novel, then;  or, better, one rise in a history which had 
begun many centuries earlier, and will go through several other accelera-
tions, as emerges quite clearly from the data on the publication of new 
novels in Britain between 1710 and 1850 (figure 2). Here, three phases 
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Figure 2: The three rises of the British novel

New novels per year, by 5-year average. Sources: McBurney, Check List of English Prose Fiction, 1700–39; 
Beasley, The Novels of the 1740s; Raven, British Fiction 1750–70; Peter Garside, James Raven and Rainer 
Schöwerling, eds, The English Novel 1770–1829, 2 vols, Oxford 2000; Andrew Block, The English Novel, 
1740–1850, London 1961.
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seem to stand out, each subdivided into a first period of rapid growth 
and a second one of stabilization, and each modifying in a specific way 
the social role of the novel. The first phase, from 1720 to around 1770, 
is the one discussed above: a leap in 1720–40, and a consolidation in 
the following decades. In the second phase, which runs from 1770 to 
around 1820, the further increase in the number of new titles induces 
for its part a drastic reorientation of audiences towards the present. Up 
to then, I mean, the ‘extensive’ reading so typical of the novel—reading 
many texts once and superficially, rather than a few texts often and 
intensely—would easily outgrow the yearly output of titles, forcing read-
ers to turn to the past for (much of) their entertainment: all sorts of 
reprints and abridgements of eighteenth-century bestsellers, British as 
well as foreign, plus the old, and even the few ancient classics of the 
genre. But as the total of new novels doubles, compared to the previous 
phase—80 in 1788; 91 in 1796; 111 in 1808—the popularity of old books 
suddenly collapses, and novelistic audiences turn resolutely (and irre-
versibly) towards the current season.4

The third phase, which begins around 1820, and which unfortunately I 
can only follow for the first thirty years, is the one in which the internal 
composition of the market changes. So far, the typical reader of novels 
had been a ‘generalist’—someone ‘who reads absolutely anything, at 
random’, as Thibaudet was to write with a touch of contempt in Le liseur 
de romans.5 Now, however, the growth of the market creates all sorts of 
niches for ‘specialist’ readers and genres (nautical tales, sporting novels, 
school stories, mystères): the books aimed at urban workers in the second 
quarter of the nineteenth century, or at boys, and then girls, in the fol-
lowing generation, are simply the most visible instances of this larger 
process, which culminates at the turn of the century in the super-niches 
of detective fiction and then science fiction.  

Abstract models for literary history . . . and we certainly have abstraction 
here (Pamela, The monk, The wild Irish girl, Persuasion, Oliver Twist—

4 ‘In Italy,’ writes Giovanni Ragone, ‘in the first twenty years of the nineteenth cen-
tury virtually all the bestsellers of the previous century disappear’, ‘Italia 1815–1870’, 
in Il romanzo, vol. iii, pp. 343–54. A similar shift seems to occur in France, where, 
however, the caesura of the revolution offers a very strong alternative explanation. 
The ‘pastness of the past’ is of course the key message of the two genres—gothic, 
and then historical novels—most responsible for the turn towards the present. 
5 Albert Thibaudet, Il lettore di romanzi [1925], Napoli 2000, p. 49.
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where are they? Five tiny dots in the graph of figure 2). But graphs are 
not models; they are not simplified versions of a theoretical structure in 
the way maps and (especially) evolutionary trees will be in the next two 
articles. Quantitative research provides a type of data which is ideal ly 
independent of interpretations, I said earlier, and that is of course also 
its limit: it provides data, not interpretation. That figure 2 shows a first 
‘rise’ (when the novel becomes a necessity of life), and then a second (the 
shift from the past to the present), and then a third (the multiplication of 
market niches), seems to me a good account of the data, but is certainly 
far from inevitable. Quantitative data can tell us when Britain produced 
one new novel per month or week or day, or hour for that matter, 
but where the significant turning points lie along the continuum—and 
why—is something that must be decided on a different basis. 

iv

A—multiple—rise of the novel. But with an interesting twist, which is 
particularly visible in the Japanese case of figure 3: after the rise from one 
novel per month in the mid-1740s to one per week twenty years later (and 
even more in the following years: between 1750 and 1820, in fact, many 
more novels are published in Japan than in Britain; a fact which deserves 
a good explanation!)—several equally rapid downturns occur in 1780–90, 
the 1810s to the 1830s, and in 1860–70. The fall of the novel. And the 
reason behind the downturns seems to be always the same: politics: a 
direct, virulent censorship during the Kansei and Tempo periods, and an 
indirect influence in the years leading up to the Meiji Restoration, when 
there was no specific repression of the book trade, and the crisis was thus 
probably due to a more general dissonance between the rhythm of politi-
cal crises and the writing of novels. It’s the same in Denmark during the 
Napoleonic wars (figure 4, overleaf), or in France and Italy (better, Milan) 
in comparable situations (figure 5): after 1789, the publication of French 
novels drops about 80 per cent; after the first Risorgimento war, the 
Milanese downturn is around 90 per cent, with only 3 novels published 
in the course of 1849, against 43 in 1842. The only exception I know to 
this pattern is the import of British books into India charted by Priya 
Joshi (figure 6), which rises sharply after the 1857 rebellion; but as Joshi 
points out, the logic of a colonial relationship is reversed, and the peak is 
a sign of Britain suddenly accelerating the pace of symbolic hegemony; 
then, once the crisis is over, the flow returns to its pre-1857 levels.
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Figure 4: The fall of the novel: Denmark

New novels per year, by 5-year average. Source: Erland Munch-Petersen, Die Übersetzungsliteratur als 
Unterhaltung des romantischen Lesers, Wiesbaden 1991.
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Thousands of pounds sterling. Source: Priya Joshi, In Another Country: Colonialism, Culture, and the 
English Novel in India, New York 2002.

v

An antipathy between politics and the novel. Still, it would be odd if all 
crises in novelistic production had a political origin: the French down-
turn of the 1790s was sharp, true, but there had been others in the 1750s 
and 1770s—as there had been in Britain, for that matter, notwithstand-
ing its greater institutional stability. The American and the Napoleonic 
wars may well be behind the slumps of 1775–83 and 1810–17 (which 
are clearly visible in figure 2), write Raven and Garside in their splen-
did bibliographic studies; but then they add to the political factor ‘a 
decade of poorly produced novels’, ‘reprints’, the possible ‘greater rel-
ative popularity . . . of other fictional forms’, ‘a backlash against low 
fiction’, the high cost of paper . . .6 And as possible causes multiply, one 

6 James Raven, ‘Historical Introduction: the Novel Comes of Age’, and Peter Garside, 
‘The English Novel in the Romantic Era: Consolidation and Dispersal’, in Garside, 
Raven and Schöwerling, eds, The English Novel 1770–1829, 2 vols, Oxford 2000;  vol. 
i, p. 27, and vol. ii, p. 44.
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wonders: what are we trying to explain here—two unrelated individual 
events, or two moments in a recurring pattern of ups and downs? Because if 
the downturns are individual events, then looking for individual causes 
(Napoleon, reprints, the cost of paper, whatever) makes perfect sense; 
but if they are parts of a pattern, then what we must explain is the pattern 
as a whole, not just one of its phases.

The whole pattern; or, as some historians would say, the whole cycle: ‘An 
increasingly clear idea has emerged . . . of the multiplicity of time’, writes 
Braudel in the essay on longue durée.

Traditional history, with its concern for the short time span, for the indi-
vidual and the event, has long accustomed us to the headlong, dramatic, 
breathless rush of its narrative . . . The new economic and social history 
puts cyclical movement in the forefront of its research . . . large sections of 
the past, ten, twenty, fifty years at a stretch . . . Far beyond this . . . we find 
a history capable of traversing even greater distances . . . to be measured in 
centuries . . . the long, even the very long time span, the longue durée.7

Event, cycle, longue durée: three time frames which have fared very 
unevenly in literary studies. Most critics are perfectly at ease with the 
first one, the circumscribed domain of the event and of the individual 
case; most theorists are at home at the opposite end of the temporal 
spectrum, in the very long span of nearly unchanging structures. But 
the middle level has remained somewhat unexplored by literary histo-
rians; and it’s not even that we don’t work within that time frame, it’s 
that we haven’t yet fully understood its specificity: the fact, I mean, that 
cycles constitute temporary structures within the historical flow. That is 
after all the hidden logic behind Braudel’s tripartition: the short span is 
all flow and no structure, the longue durée all structure and no flow, and 
cycles are the—unstable—border country between them. Structures, 
because they introduce repetition in history, and hence regularity, order, 
pattern; and temporary, because they’re short (ten, twenty, fifty years, 
this depends on the theory).

Now, ‘temporary structures’ is also a good definition for—genres: 
morpho logical arrangements that last in time, but always only for some 
time. Janus-like creatures, with one face turned to history and the other 

7 Fernand Braudel, ‘History and the Social Sciences. The longue durée’, in On 
History, Chicago 1980, p. 27. The first extended treatment of economic cycles was of 
course Nikolai Kondratiev’s The Long Wave Cycle, written between 1922 and 1928.
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to form, genres are thus the true protagonists of this middle layer of 
literary history—this more ‘rational’ layer where flow and form meet. 
It’s the regularity of figures 7 and 8 (overleaf), with their three waves 
of epistolary novels from 1760 to 1790, and then gothic novels from 
1790 to 1815, and then historical novels from 1815 to the 1840s. Each 
wave produces more or less the same number of novels per year, and 
lasts the same 25–30 years, and each also rises only after the previous 
wave has begun to ebb away (see how the up- and downward trends 
intersect around 1790 and 1815). ‘The new form makes its appearance 
to replace an old form that has outlived its artistic usefulness’, writes 
Shklovsky, and the decline of a ruling genre seems indeed here to be the 
necessary precondition for its successor’s take-off. Which may explain 
those odd ‘latency periods’ in the early history of genres: Pamela is pub-
lished in 1740, and The Castle of Otranto in 1764, but very few epistolary 
or gothic novels are written until 1760 and 1790 respectively. Why the 
lag? because as long as a hegemonic form has not lost its ‘artistic useful-
ness’, there is not much that a rival form can do: there can always be an 
exceptional text, yes, but the exception will not change the system. It’s only 
when Ptolemaic astronomy begins to generate one ‘monstrosity’ after 
another, writes Kuhn in The Structure of Scientific Revolutions, that ‘the 
time comes to give a competitor a chance’—and the same is true here: 
a historical novel written in 1800, such as Castle Rackrent (or in 1805, 
like Waverley’s abandoned first draft) simply didn’t have the incredible 
opportunity to reshape the literary field that the collapse of the gothic 
offered Waverley in 1814.8

8 A few more words on why a form loses its ‘artistic usefulness’ and disappears. 
For Shklovsky, the reason is the purely inner dialectic of art, which begins in crea-
tive estrangement, and ends in stale automatism: ‘Each art form travels down the 
inevitable road from birth to death; from seeing and sensory perception, when 
every detail in the object is savoured and relished, to mere recognition, when 
form becomes a dull epigone which our senses register mechanically, a piece of 
merchandise not visible even to the buyer.’ (The passage is from an article col-
lected in The Knight’s Move, and is quoted by Victor Erlich in Russian Formalism, 
New Haven 1955, p. 252.) The process is, however, open to a ‘Kuhnian’ reading, 
where a genre exhausts its potentialities—and the time comes to give a competi-
tor a chance—when its inner form can no longer represent the most significant 
aspects of contemporary reality: at which point, either the genre betrays its form 
in the name of reality, thereby disintegrating, or it betrays reality in the name of 
form, becoming a ‘dull epigone’ indeed. (I develop this point in the appendix to 
the new edition of The Way of the World, ‘“A useless longing for myself”: The crisis 
of the European Bildungsroman, 1898–1914’, London 2000.) But we will soon see 
another, more draconian explanation for the disappearance of forms.
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vi

From individual cases to series; from series to cycles, and then to 
genres as their morphological embodiment. And these three genres 
seem indeed to follow a rather regular ‘life-cycle’, as some economists 
would call it. These genres—or all genres? Is this wave-like pattern a sort 
of hidden pendulum of literary history?

Here, the gathering of data is obviously crucial, and I decided to rely 
entirely on other people’s work: since we are all eager to find what we are 
looking for, using the evidence gathered by other scholars, with completely 
different research programmes, is always a good corrective to one’s desires. 
So, first Brad Pasanek, at Stanford, and then I, consulted over a hun-
dred studies of British genres between 1740 and 1900; there were some 
dubious cases, of course, and some (not very significant) disagreements 
in periodization;9 and although this is still very much work-in-progress, 
especially at the two ends of the temporal spectrum, the forty-four genres 
of figure 9 provide a large enough set to support some reflections. 

Forty-four genres over 160 years; but instead of finding one new genre 
every four years or so, over two thirds of them cluster in just thirty years, 
divided in six major bursts of creativity: the late 1760s, early 1790s, 
late 1820s, 1850, early 1870s, and mid-late 1880s. And the genres also 
tend to disappear in clusters: with the exception of the turbulence of 
1790–1810, a rather regular changing of the guard takes place, where 
half a dozen genres quickly leave the scene, as many move in, and 
then remain in place for twenty-five years or so. Instead of changing 
all the time and a little at a time, then, the system stands still for dec-
ades, and is then ‘punctuated’ by brief bursts of invention: forms change 
once, rapidly, across the board, and then repeat themselves for two–
three decades: ‘normal literature’, we could call it, in analogy to Kuhn’s 
normal science. Or think of Jauss’s ‘horizon of expectations’: a meta-
phor we tend to evoke only ‘negatively’—when a text transcends the 
given horizon—and which graphs present instead, ‘positively’, for what 
it is: figures 7–8 showing the strength of the hegemonic horizon, figure 
9 its internal multiplicity, and so on. What graphs make us see, in 

9 When specialists disagreed, I always opted for the periodization arising out of 
the more convincing morphological argument: in the case of industrial novels, for 
instance, I followed Gallagher rather than Cazamian, although the latter’s periodi-
zation of 1830–50 would have fitted my argument much better than Gallagher’s 
1832–67. For details, see ‘Note on the Taxonomy of the Forms’, p. 91.
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other words, are the constraints and the inertia of the literary field—the 
limits of the imaginable. They, too, are part of history. 

vii

Normal literature remains in place for twenty-five years or so . . . But 
where does this rhythm come from? Shklovsky’s hypothesis (however 
modified) cannot explain it, because the connexion between the decline 
of an old form and the rise of a new one implies nothing about the regu-
larity of the replacement. And widespread regularity: not just the few 
hegemonic genres, but (almost) all genres active at any given time seem 
to arise and disappear together according to some hidden rhythm.

The simultaneity of the turnover, at first so uncanny, is probably the 
key to the solution. When one genre replaces another, it’s reasonable 
to assume that the cause is internal to the two genres, and historically 
specific: amorous epistolary fiction being ill-equipped to capture the trau-
mas of the revolutionary years, say—and gothic novels being particularly 
good at it. But when several genres disappear together from the literary 
field, and then another group, and so on, then the reason has to be 
different, because all these forms cannot have run independently and 
simultaneously into insoluble problems—it would be simply too much 
of a coincidence. The causal mechanism must thus be external to the 
genres, and common to all: like a sudden, total change of their ecosystem. 
Which is to say: a change of their audience. Books survive if they are read 
and disappear if they aren’t: and when an entire generic system vanishes 
at once, the likeliest explanation is that its readers vanished at once.

This, then, is where those 25–30 years come from: generations. Not a 
concept I am very fond of, actually, but the only one that seems to make 
sense of figure 9. And indeed, in Mannheim’s great essay of 1927, the 
best evidence for his thesis comes precisely from the aesthetic sphere: 
‘a rhythm in the sequence of generations’, he writes, following Mentré’s 
Les générations sociales, published a few years earlier,

is far more apparent in the realm of the séries libres—free human groupings 
such as salons and literary circles—than in the realm of the institutions, 
which for the most part lay down a lasting pattern of behaviour, either 
by prescriptions or by the organization of collective undertakings, thus 
preventing the new generation from showing its originality . . . The 
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10 Karl Mannheim, ‘The problem of generations’, in Essays on the sociology of 
knowledge, London 1952, p. 279.
11 Essays on the sociology of knowledge, pp. 303, 310.
12 A possible solution: at some point, a particularly significant ‘destabilization’ gives 
rise to a clearly defined generation, which occupies centre stage for 20–30 years, 
attracting within its orbit, and shaping after its mould, slightly younger or older 
individuals. Once biological age pushes this generation to the periphery of the cul-
tural system, there is suddenly room for a new generation, which comes into being 
simply because it can, destabilization or not; and so on, and on. A regular series 
would thus emerge even without a ‘trigger action’ for each new generation: once the 
generational clock has been set in motion, it will run its course—for some time 
at least. (This is in fact Mentré’s approach to the problem, especially in the long 
chapter in which he sketches an unbroken series of generations throughout French 
literature from 1515 to 1915.)

aesthetic sphere is perhaps the most appropriate to reflect overall changes 
of mental climate.10

Overall changes of the mental climate; the five, six shifts in the British 
novelistic field between 1740 and 1900. But since people are born every 
day, not every twenty-five years, on what basis can the biological con-
tinuum be segmented into discrete units? Mannheim again: 

Whether a new generation style emerges every year, every thirty, every hun-
dred years, or whether it emerges rhythmically at all, depends entirely on 
the trigger action of the social and cultural process . . . We shall therefore 
speak of a generation as an actuality only where a concrete bond is created 
between members of a generation by their being exposed to the social and 
intellectual symptoms of a process of dynamic destabilization.11

A bond due to a process of dynamic destabilization; and one who was 
eighteen in 1968 understands. But again, this cannot possibly explain the 
regularity of generational replacement, unless one assumes—absurdly—
that the ‘destabilizations’ themselves occur regularly every twenty-five or 
thirty years. And so, I close on a note of perplexity: faute de mieux, some 
kind of generational mechanism seems the best way to account for the 
regularity of the novelistic cycle—but ‘generation’ is itself a very ques-
tionable concept. Clearly, we must do better.12 

viii

Normal literature remains in place for a generation or so . . . It’s the 
central group of figure 10 (overleaf), which rearranges the forty-four 
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genres according to their duration, and where about two thirds of 
them last indeed between 23 and 35 years.13 The one large exception 
is formed by those genres—nine years, ten, twelve—on the left end of 
the spectrum: why so short-lived? Almost certainly, because of politics 
again: Jacobin, anti-Jacobin, evangelical novels around the turn of the 
century, Chartist and religious narratives in the 1840s, New Woman 
novels in the 1890s . . . And as often happens with politics and the 
novel, the outcome is a string of explicit ideological declarations: Jacobin 
novels trying to reform their villains by ‘discussion and reasoning’, as 
Gary Kelly puts it; Right Reason, adds Marilyn Butler in Jane Austen 
and the war of ideas: a ‘puzzling’ choice, she goes on, the great ‘missed 
opportunity’ of the Jacobin novel as a form. Missed opportunity, yes, but 
puzzling, perhaps not: if a novel wants to engage the political sphere 
directly, a series of unambiguous statements, however narratively dull, 
is a perfectly rational choice. And then, ideological exchanges are an easy 
way to capture Braudel’s ‘dramatic rush of the event’: to turn a book 
into A tale of the times, A tale of the day, The philosophy of the day, to 
quote some typical 1790s sub-titles. But the conjunction of course works 
both ways: if what most attracts readers is the drama of the day, then, 
once the day is over, so is the novel . . .

ix

Why did most British genres last 25–30 years, then, but some of them 
only ten? Because these ‘political’ forms subordinated narrative logic to 
the tempo of the short span, I have conjectured, and thus they also dis-
appeared with the short span; and I hope the answer sounds plausible. 
But the real point, here, is less the specific answer, than the total hetero-
geneity of problem and solution: to make sense of quantitative data, I had 
to abandon the quantitative universe, and turn to morphology: evoke 

13 A first look at French literature from the seventeenth to the nineteenth century 
suggests that most of its narrative genres have a similar 30-year span: pastoral and 
heroic novels, the nouvelle historique, romans galants and contes philosophiques, sen-
timental novels, the Bildungsroman, the roman gai, the two main phases (‘heroic’ 
and ‘sentimental’) of the roman-feuilleton . . . On the other hand, Sandra Guardini 
Vasconcelos and other Brazilian literary historians have pointed out that when a 
country imports most of its novels, the regular turnover of the Anglo-French genera-
tions is replaced by a much more accelerated and possibly uneven tempo. If they 
are right—and I think they are—then the Western European case would once more 
be the exception rather than the rule of world literature. 
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form, to explain figures. When I studied the impact of American films 
in ‘Planet Hollywood’ (nlr 9), I found the same problem: the findings 
showed quite clearly that American comedies were relatively unsuccess-
ful abroad (figure 11), but since they offered no hint as to why this was 
so, the only way to make sense of them was a formal hypothesis: as con-
temporary comedies made large use of jokes, and jokes seldom survive 
in translation, American comedies were quite simply a lot less funny in 
Japanese or Egyptian or Spanish than in English. (Not for nothing, the 
great international age of comic films—Chaplin, Keaton, Lloyd, Laurel 
and Hardy—coincided with silent cinema.)14

Quantification poses the problem, then, and form offers the solution. 
But let me add: if you are lucky. Because the asymmetry of a quantitative 
explanandum and a qualitative explanans leaves you often with a per-
fectly clear problem—and no idea of a solution. In ‘Planet Hollywood’, 
for instance, it turned out that absolutely all Italian box office hits 
of the sample decade were comedies; why that was so, however, was 
completely unclear. I felt I had to say something, so I presented an 
‘explanation’, and nlr indulgently printed it; but it was silly of me, 
because the most interesting aspect of those data was that I had found 
a problem for which I had absolutely no solution. And problems without a 
solution are exactly what we need in a field like ours, where we are used 
to asking only those questions for which we already have an answer. ‘I 
have noticed,’ says Brecht’s Herr Keuner, ‘that we put many people off 
our teaching because we have an answer to everything. Could we not, in 
the interest of propaganda, draw up a list of the questions that appear to 
us completely unsolved?’ 

x

Two brief theoretical conclusions. The first is again on the cycle as 
the hidden thread of literary history. ‘For the elevation of the novel to 
occur’, writes William Warner in Licensing Entertainment, ‘the novel of 

14 See here how a quantitative history of literature is also a profondly formalist 
one—especially at the beginning and at the end of the research process. At the end, 
because it must account for the data; and at the beginning, because a formal con-
cept is usually what makes quantification possible in the first place: since a series 
must be composed of homogeneous objects, a morphological category is needed—
‘novel’, ‘anti-Jacobin novel’, ‘comedy’, etc—to establish such homogeneity.
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amor ous intrigue must . . . disappear’; it is ‘the Great Gender Shift’ of 
the mid-eighteenth century, adds April Alliston: the disappearance of 
earl ier fiction by women writers, and a related increase in the number 
of male novelists. And it’s all true, except for the article: the shift? The 
third quarter of the nineteenth century, write Tuchman and Fortin in 
Edging Women Out, was ‘the period of invasion’ of the novelistic field by 
male authors, who eventually ‘edge out’ their female competitors.15 But, 
clearly, a mid-Victorian ‘invasion’ presupposes a reversal of the gender 
shift of the 1740s. And, in fact, this is what the historical record shows: 
if between 1750 and 1780, as a result of the initial shift, men publish 

Figure 11: us comedies as a percentage of top five box-office hits, 1986–95

Serbia 0%
Malaysia 0%
Taiwan 0%
Chile 0%
Mexico 5%
Egypt 7%
Spain 9%
Japan 9%
Jamaica 10%

Lowest percentages: Czech Republic 30%
Hungary 29%
Austria 27%
Israel 27%
Bulgaria 25%
Colombia 25%
Denmark 22%
Slovakia 22%
Puerto Rico 21%
UK 21%

Highest percentages:

USA: 20%

more than US percentage
same as US percentage
less than US percentage

15 William B. Warner, Licensing Entertainment. The Elevation of Novel Reading in 
Britain, 1685–1750, Berkeley 1998, p. 44; April Alliston, ‘Love in Excess’, in Il 
romanzo, vol. i, La cultura del romanzo, Torino 2001, p. 650; Gaye Tuchman and 
Nina Fortin, Edging Women Out, New Haven 1989, pp. 7–8.
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indeed twice as many novels as women, in the late 1780s a second shift 
reverses the gender ratio, as one can see in Garside’s breakdown for 
a slightly later period (figure 12), in which women novelists (among 
them Radcliffe, Edgeworth, Austen) remain the majority until a third 
shift occurs, around 1820, towards male writers (Scott; then Bulwer, 
Dickens, Thackeray), to be followed by a fourth shift back to women 
in mid-century (the Brontës, Gaskell, Braddon, Eliot), and then by a 
fifth one—the ‘edging out’—in the 1870s. Similar data are beginning 
to emerge for France, Spain, the us, and it’s fascinating to see how 
researchers are convinced that they are all describing something unique 
(the gender shift, the elevation of the novel, the gentrification, the inven-
tion of high and low, the feminization, the sentimental education, the 
invasion . . .), whereas in all likelihood they are all observing the same 
comet that keeps crossing and recrossing the sky: the same literary cycle, 
where gender and genre are probably in synchrony with each other—a 
generation of military novels, nautical tales, and historical novels à la 
Scott attracting male writers, one of domestic, provincial and sensation 
novels attracting women writers, and so on.

Now, let me be clear, saying that these studies describe the return 
of the same literary cycle is not an objection: quite the opposite, my 
thesis depends on their findings, and it even corroborates them by sug-
gesting independent, parallel developments. But it’s also true that if one 
reframes individual instances as moments of a cycle, then the nature of 
the questions changes: ‘Events don’t interest Lucien Febvre for what in 
them is unique’, writes Pomian, but ‘as units in a series, which reveal the 
conjunctural variations in . . . a conflict that remains constant through-
out the period.’16

Variations in a conflict that remains constant: this is what emerges at the 
level of the cycle—and if the conflict remains constant, then the point 
is not who prevails in this or that skirmish, but exactly the opposite: no 
victory is ever definitive, neither men nor women writers ‘occupy’ the 
British novel once and for all, and the form keeps oscillating back and 
forth between the two groups. And if this sounds like nothing is hap-
pening, no, what is happening is the oscillation, which allows the novel 
to use a double pool of talents and of forms, thereby boosting its produc-
tivity, and giving it an edge over its many competitors. But this process 

16 Pomian, ‘L’histoire des structures’, p. 117.
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can only be glimpsed at the level of the cycle: individual episodes tend, 
if anything, to conceal it, and only the abstract pattern brings out the 
historical trend.17 

xi

Do cycles and genres explain everything, in the history of the novel? Of 
course not. But they bring to light its hidden tempo, and suggest some 
questions on what we could call its internal shape. For most literary 
historians, I mean, there is a categorical difference between ‘the novel’ 
and the various ‘novelistic (sub)genres’: the novel is, so to speak, the 
substance of the form, and deserves a full general theory; subgenres 
are more like accidents, and their study, however interesting, remains 
local in character, without real theoretical consequences. The forty-four 
genres of figure 9, however, suggest a different historical picture, where 
the novel does not develop as a single entity—where is ‘the’ novel, 
there?—but by periodically generating a whole set of genres, and then 
another, and another . . . Both synchronically and diachronically, the 
novel is the system of its genres: the whole diagram, not one privileged 
part of it. Some genres are morphologically more significant, of course, 
or more popular, or both—and we must account for this: but not by 
pretending that they are the only ones that exist. And instead, all great 
theories of the novel have precisely reduced the novel to one basic form 
only (realism, the dialogic, romance, meta-novels . . .); and if the reduc-
tion has given them their elegance and power, it has also erased nine 
tenths of literary history. Too much.

17 A comparable oscillation is probably at work between High and Low forms, 
whose simultaneous existence is a well-known, if often ignored, fact of novelistic 
history: from the Hellenistic beginnings (divided between ‘subliterary’ and ‘ideal-
ized’ genres) through the middle ages, the seventeenth century (the Bibliothèque 
Bleue, and aristocratic novels), eighteenth (Warner’s pair of ‘entertainment’ and 
‘elevation’), nineteenth (feuilletons, railway novels—and ‘serious realism’), and twen-
tieth century (pulp fiction—modernist experiments). Here, too, the strength of the 
novel is not to be found in one of the two positions, but in its rhythmical oscil-
lation between them: the novel is not hegemonic because it makes it into High 
Culture (it does, yes, but it’s so desperately professorial to be awed by this fact), 
but for the opposite reason: it is never only in High Culture, and it can keep 
playing on two tables, preserving its double nature, where vulgar and refined are 
almost inextricable. 
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I began this article by saying that quantitative data are useful because they 
are independent of interpretation; then, that they are interesting because 
they demand an interpretation; and now, most radically, we see them 
challenge existing interpretations, and ask for a theory, not so much of 
‘the’ novel, but of a whole family of novelistic forms. A theory—of diversity. 
What this may mean, will be the topic of my third article.

a note on the taxonomy of the forms

The genres of figures 9 and 10 are listed below in the following way: 
current definition (in capitals); dates of beginning and end; and critical 
study from which I have drawn the chosen (and not always explicit) peri-
odization. Since both figures are meant as a first panorama of a very 
large territory, soon to be improved by further work, a few words of 
caution are in order. First, except for the (rare) cases in which quanti-
tative data or full bibliographies are available, the initial date refers to 
the genre’s first recognizable example rather than to its genuine take-
off, which occurs usually several years later; as our knowledge improves, 
therefore, it is likely that the chronological span of novelistic genres 
will turn out to be significantly shorter than the one given here. On the 
other hand, a few genres experience brief but intense revivals decades 
after their original peak, like the oriental tale in 1819–25, or the gothic 
after 1885, or the historical novel (more than once). How to account for 
these Draculaesque reawakenings is a fascinating topic, which however 
will have to wait for another occasion. Finally, the chart shows neither 
detective fiction nor science fiction; although both genres achieve their 
modern form around 1890 (Doyle and Wells), and undergo a major 
change in the 1920s, in step with the overall pattern, their peculiar long 
duration seems to require a different approach.

Courtship novel, 1740–1820: Katherine Sobba Green, The Courtship 
Novel 1740–1820, Kentucky 1991. Picaresque, 1748–90: F. W. Chandler, 
The Literature of Roguery, London 1907. Oriental tale, 1759–87: 
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Ernest Baker, The History of the English Novel, London 1924, vol. v. 
Epistolary novel, 1766–95: James Raven, ‘Historical Introduction’, in 
Garside, Raven and Schöwerling, eds, The English Novel 1770–1829, vol. i. 
Sentimental novel, 1768–90: John Mullan, ‘Sentimental Novels’, in 
John Richetti, ed., The Cambridge Companion to the Eighteenth-Century 
Novel, Cambridge 1996. ‘Spy’ novel, 1770–1800: Christopher Flint, 
‘Speaking Objects: The Circulation of Stories in Eighteenth-Century 
Prose Fiction’, pmla 113 (2), March 1998, pp. 212–26. Ramble novel, 
1773–90: Simon Dickie, The Mid-Century ‘Ramble’ Novels, PhD disserta-
tion, Stanford 2000. Jacobin novel, 1789–1805: Gary Kelly, The English 
Jacobin Novel 1780–1805, Oxford 1976. Gothic novel, 1790–1820: Peter 
Garside, ‘The English Novel in the Romantic Era’, in Garside, Raven 
and Schöwerling, eds, The English Novel 1770–1829, vol. ii. Anti-Jacobin 
novel, 1791–1805: M. O. Grenby, The Anti-Jacobin Novel, Cambridge 
2001. National tale, 1800–31: Katie Trumpener, ‘National Tale’, in Paul 
Schellinger, ed., The Encyclopedia of the Novel, Chicago 1998, vol. ii. 
Village stories, 1804–32: Gary Kelly, English Fiction of the Romantic 
Period, 1789–1830, London 1989. Evangelical novel, 1808–19: Peter 
Garside, ‘The English Novel in the Romantic Era’. Historical novel, 
1814–48: Nicholas Rance, The Historical Novel and Popular Politics 
in Nineteenth-Century England, New York 1975. Romantic farrago, 
1822–47: Gary Kelly, English Fiction of the Romantic Period. Silver-fork 
novel, 1825–42: Alison Adburgham, Silver Fork Society, London 1983. 
Military novel, 1826–50: Peter Garside, ‘The English Novel in the 
Romantic Era’. Nautical tales, 1828–50: Michael Wheeler, English 
Fiction of the Victorian Period: 1830–90, London 1985. Newgate novel, 
1830–47: Keith Hollingsworth, The Newgate Novel, 1830–47, Detroit 1963. 
Conversion novel, 1830–53: Sarah Gracombe, Anxieties of Influence: 
Jewishness and English Culture in the Victorian Novel, PhD dissertation, 
Columbia University 2003. Industrial novel, 1832–67: Catherine 
Gallagher, The Industrial Reformation of English Fiction, Chicago 1985. 
Sporting novel, 1838–67: John Sutherland, The Stanford Companion to 
Victorian Literature, Stanford 1989. Chartist novel, 1839–52: Gustav 
Klaus, The Literature of Labour, New York 1985. Mysteries, 1846–70: 
Richard Maxwell, The Mysteries of Paris and London, Charlottesville, va 
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Accurate, accessible and understandable geographical, meteorological and statistical information con-
stitute the fundament of governmental, corporate and civil society. Television, digital technology and
the Internet are transforming the ways in which societies make best use of these information systems.
The rate and degree at which new technology can be used in each country largely depends on economic
development, but the new Information Technology is creating new opportunities for all countries.

It is difficult to foresee the penetration of new technology. The Norwegian software company Opera
provides free web browsers for mobile telephones; to their surprise they find their highest rates of
download, per mobile phone, is in Africa. In many low-income contexts, the first way to access the
Internet seems to be through mobile telephones. The cell-phone in itself, especially with low cost text
messages, is also bringing modern communication technology to remote and resource poor areas.

The visual animation of weather forecasts in television is a time honoured and well-established
tool for mass communication of public information. Geographical information is presently making a
breakthrough on the Internet, where printable maps are provided simultaneously with search results
regarding telephone numbers. Online maps are also provided in cars through combined GIS and GPS
software.

The technology change swaps services from the public to the private sector like in telecom. And
presently the private sector swaps from fee for service to telecom service without cost for those that have
Internet access. But we also see surprising swaps from private sector to the civil society; like the shift
from British Encyclopedia to Wikipedia. This information service is growing into the most prominent
examples of the concept Web 2.0 where the customer is replaced by a user. We witness how new and
better technology continuously change the way the Internet is used for exchange of information.

Where does public statistics stand as change affects all sectors of society? My impression is that the
National Statistical System stands out as the first and leading user of IT in the public sector, but is lagging
behind in the use of the Internet.

How is the Internet and Information Technology used to improve the use and understanding of statistical
information? As a frequent user of public statistics, and as a daily user of e-mail, cell phones, Internet,
search engines, blogs and Skype, I would say that the provision of statistical information has not changed
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as much as technology could have allowed. National Statistical Systems were often the leading services
in making use of the computers, but are today far from leading in the use of the Internet.

The assumption that the potential of Information Technology is under utilized by present National
Statistical Systems is based on limited observations and experiences of Gapminder Foundation. We grew
out of a need to make university students use and understand international statistics to acquire a fact-
based world view. Our approach was simple; let’s apply the animation concepts from computer games on
statistics! Our interactive moving graphics have been surprisingly well received, in spite of our difficulties
in providing software solutions that enable a scaling up of the use of Gapminder’s interactive Flash
animations. Our intention has been to implement web-based, two-click services for search and animation,
as can be seen in a beta version available as Gapminder World at http://tools.google.com/gapminder.

Many of the visualization tools developed within National Statistical Systems – such as Data Ferret
http://www.thedataweb.org/downloadferrett.html – have many more features, but also require some
more patience and skill. New examples of free visualization services for statistics are presently emerging
on the Internet such as Swivel, http://www.swivel.com/ and Many Eyes http://services.alphaworks.
ibm.com/manyeyes/home.

The later are, to my knowledge, the first two web 2.0 applications for visualization of statistics as the
users both upload data and generate their graphics in the web site.

Visualization and animation services that unveil the beauty of statistics for wide user groups may
induce a paradigm shift from dissemination to access. Such a policy shift in National Statistical Systems
may unleash a range of creative solutions for different types of statistics and user groups. The collection,
processing and compilation, as well as documentation, of metadata as quality certification remain the
task of the National Systems, as well as the provision of data to the conventional user groups. A policy
for increased access to the data in different formats from bulk download to visualization and interactive
animations can multiply the number of users and increase the understanding. Data provided in animation
format is well suited to tell stories using television and webcasts.

The production of the numbers will remain in public hands, but the services that render understanding
may partly be provided by public and private organizations, as well as through wikis managed by the civil
society. This would add users and value to public statistics. ‘Many Eyes’, ‘Gapminder’ and ‘Swivel’ are
some of the first examples of new technologies and services that have emerged between the producers
of statistics and a large number of new user groups.

A unified format for time-series greatly facilitates comparability across sectors, countries and admin-
istrative levels by a click of the mouse. This has so far been achieved by collection and compiling
efforts rather than by uploading. The major international statistical databases remain underutilized due
to the maintained policy of more or less costly and complicated charges for access. The present methods
for maintaining international databases may be replaced by uploading functions or linking of databases.
Such provision in uniform formats for access without cost may greatly enhance the benefits of the billions
of dollars that the world annually invests in production of statistics. This will require the provision of
data as public goods and technologies for linking and tracing sources and metadata.

It can be assumed that new technology for visualization and animation, in combination with new ways
of achieving uniformed format for large amounts of statistics, will soon induce considerable changes in
the use and understanding of public statistics. A close linking of statistical information with geographical
information will enhance the value of both systems.

The best way to plan for the future is thus unclear. However, these uncertainties are probably best
regarded as opportunities.
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Abstract 
This paper provides a brief overview of a number of experimental interface design 
projects being carried out collaboratively by teams of researchers at the University of 
Alberta and elsewhere. One goal of this interface research is to explore the principles of 
rich-prospect browsing interfaces, which I have defined (Ruecker 1) as those where some 
meaningful representation of every item in a collection is combined with tools for 
manipulating the display. Often this manipulation is for the purpose of carrying out some 
portion of a research task: the interfaces lend themselves to exploratory and synthetic 
activities, such as knowledge discovery and hypothesis formulation. The projects 
summarized here begin with a browsing prototype originally designed for the task of pill 
identification (Given et al.). This prototype was subsequently extended into a prototype 
for browsing conference delegates and other groups of people (Ruecker et al.).  Another 
direction is represented by a nuanced system based on the mandala (Cheypesh et al.) 
intended for examining any collection that has been encoded with an XML schema. The 
Mandala Browser uses combinations of “magnetic axes” selected by the user from the 
available tags. Next is the set of specialized interfaces for the Orlando Project (Orlando 
Team), intended to provide a set of discrete entry points into the deeply-encoded 
electronic history of women’s writing in the British Isles. Our project on tabular 
interfaces provides a variety of spaces designed to assist the user in using thesauri for 
multilingual query enhancement (Anvik et al.). The final project described below is 
NORA (Unsworth), which relies on the power of the D2K data-mining tools at the 
National Centre for Supercomputing Applications at the University of Illinois at Urbana-
Champaign. The goal of NORA is to give humanities scholars a workspace for exploring 
the system-identified features of common documents and further documents that have 
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been recommended by the system. Each of these projects is discussed within the 
framework of visualizations involving browsing through dynamic grouping.  

Keywords 
Computer-Human Interaction, Interface Design, Rich-Prospect Browsing, Multilingual 
Query Enhancement, Data Mining. 

Introduction 
The goal of this article is to summarize recent work at the University of Alberta and 
collaborating institutions involving the design of prototype interfaces for browsing 
collections and individual documents. We are hoping through these projects to investigate 
and elaborate on our understanding of what I call rich-prospect browsing (Ruecker 1), 
where a meaningful representation of each item in a collection serves as the basis for a set 
of tools for organizing those representations in useful ways. The principles behind rich-
prospect browsing interfaces were developed to reflect ideas that have emerged over 
several decades of related research by interface designers, information designers, 
landscape theorists, and ecological psychologists. 
 
For instance, the benefits of a visualization approach that emphasizes a prospect view 
involving the individual representation of collection items is nicely summarized by Tufte 
in his discussion of what he calls “small multiples”: 
 

Small multiples, whether tabular or pictorial, move to the heart of visual 
reasoning–to see, distinguish, choose…. Their multiplied smallness enforces local 
comparisons within our eyespan, relying on an active eye to select and make 
contrasts rather than on bygone memories of images scattered over pages and 
pages. (p. 33) 

 
Previous projects employing similar strategies include Bederson’s Photomesa, which 
showed a display of digital images that could be dynamically categorized by the user, 
Harris’s “10 by 10,” which creates an hourly array of 100 images drawn from online 
news sources, and Turner’s tag browser, which uses the Flickr open Application 
Programming Interface (API) to provide a means of accessing the millions of online 
Flickr photos by visually browsing their folksonomic tagging. 
 
For collections that contain only a small set of items, numbering in the thousands or 
fewer, it is possible to consider the design of interfaces where the default display shows 
every item in the collection. By showing the entire collection in some form in one screen, 
such interfaces shift the user’s cognitive task from retrieval to browsing. For the designer 
of such interfaces, the task is to provide a choice of meaningful representations and a 
range of tools that will be useful in manipulating the representations. The tools might 
provide functions such as grouping, sorting, subsetting, magnifying, selecting, graphing, 
charting, or visualizing to help the user obtain insight into what is available and how the 
items in the collection relate to one another. 
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For larger collections, that number in the millions of items (for example, many library 
systems), or billions of items (the internet), rich-prospect interface methods often require 
an initial subsetting of the collection, whether through retrieval or other means (such as 
navigating a hierarchy). However, once the set available to the user has been reduced to a 
few hundred or even a few thousand items, there again becomes available the variety of 
strategies that can be selectively applied to enable the user to dynamically interact with 
the subset in various meaningful ways.  
 
From a theoretical perspective, the exploration of online browsing environments can be 
situated within the design of new digital affordances, which is to say new opportunities 
for action in the interface (Gibson, Vicente). As Frascara (xvii) points out, such 
affordances are particularly attractive when they exist in a context of an environment 
specifically intended to support and extend communication: “We need so much to see 
what surrounds us that the sheer fact of seeing a wide panorama gives us pleasure.” The 
design of a successful environment for communication in turn rests on the ability of the 
system to support and extend current information-seeking behaviours into a digital 
browsing context, which requires an understanding of those behaviours and the people 
who engage in them. 
 
The five principles of rich-prospect browsing interfaces have been defined as follows: 
 

a) some meaningful representation of every item in the collection is an intrinsic 
part of the default interface; 

b) there are tools available to allow the user to manipulate the display, for 
instance by reorganizing, grouping, or subsetting the meaningful 
representations; 

c) where possible, these tools draw on the information available in the collection. 
That is, a complex set of data has more and better tools than a simple set. 

d) where possible, there is more than one meaningful representation of every 
item in the collection, and changing the display between representations is 
under the control of the user. 

e) the representations become the means of accessing further data. Not only can 
the user see what is available, but it is also made immediately accessible 
(Ruecker and Liepert). 

 
While developing these principles, we have simultaneously been involved in a variety of 
research projects that are attempting to apply them to different kinds of tasks, data and a 
range of users. Each project goes through a series of stages, beginning with either static 
or kinetic sketches that can be used to discuss the theories or principles involved, 
followed by working prototypes, and culminating in production versions that can be 
widely used online. It is possible to carry out different forms of user study at each stage. 

Pill Identification 
One of our first rich-prospect browsing prototypes (Figure 1) was designed for the task of 
pill identification (Given et al.). It combines a thousand photos of pills with tools for 
grouping them by colour and shape. The user can choose either scheme to begin the 
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grouping, and can continue by creating subsets of either the entire display or some 
portion thereof. There are also magnification tools that allow the image of each pill to be 
scaled until it almost fills the entire screen. Clicking on the image of a pill calls up the 
information about the pill in the panel on the lefthand side. 
 
We carried out a small qualitative study of a dozen seniors interested in online health 
information. Their task was to identify three pills using the retrieval function at 
http://www.drugs.com, and to identify another three pills using the browsing strategy in 
our prototype. Some of the participants identified a preference for being able to try 
retrieval within browsing. They also expressed appreciation for being able to see all the 
items, although they had difficulty with the small scale of the initial images, in part 
because the “zoom” tool was not easily recognized as a magnification device. 
 

 
 
Figure 1. The Pill Identification Project. Users were able to visually group photos of pills 
in order to identify the pill in hand. We learned, among other things, that each country 
has its own pills, and that the word “zoom” is not synonymous with “magnify” for many 
seniors. There is currently no online version of this prototype. Images and data courtesy 
of http://www.drugs.com. 

Delegate Browsing 
One of the related concepts we are exploring is how design research can be informed by 
design transferability (Chow and Ruecker), where researchers develop a prototype to 
explore ideas in one domain, then shift the design to a new domain with a new kind of 
user. For example, the pill identification system was subsequently transferred into a 
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prototype (Figure 2) for browsing conference delegates and other groups of people 
(Ruecker et al.). In this case, the design transfer occurred at the theoretical level, since the 
underlying code of the prototype was completely rewritten, so that the Delegate Browser 
prototype could be made available online. 
 
While the pill identification system provided only a rudimentary set of tools for 
managing the images, the delegate browser extends the kinds of sorting that are possible 
by combining roughly a dozen variables relating to the person’s professional life and 
visual appearance. Using the delegate browser, it is therefore possible to group one’s 
colleagues at a conference by features such as hair colour and the presence or absence of 
eyeglasses, in conjunction with other items such as keywords from their paper and their 
institutional affiliation. 
 
We are in the process of carrying out our first conference trial of the system, in 
conjunction with the annual meeting of the Text Encoding Initiative (TEI) in Oct 2006 in 
Victoria. 
 

 
 
Figure 2. The Delegate Browser. This interface transfers the idea of image sorting into 
the area of social capital management for academics attending conferences. It is 
somewhat more complex than the pill interface, since there are more than a dozen criteria 
for grouping and sub-grouping the images of the delegates. Online demo at www.digital-
profiles.com. 
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Mandalas as Interfaces 
The mandala browser (Figures 3 and 4) is a nuanced browsing system intended for 
examining any collection that has been encoded with an XML schema, using 
combinations of attracting “axes” selected by the user from the available tags  (Cheypesh 
et al.). 
 
To use the mandala, the user opens an XML document and defines for the system the tags 
that are relevant for browsing. These tags form a list of items that can each be 
individually attached to an axis that appears in the central space.  
 
Each axis serves to draw items in the collection from the periphery of the mandala into 
the centre. Two axes acting in concert will each draw items from the periphery, with 
some of those items being shared in the space between the axes. If the user adds a third 
axis, the items shift appropriately into the new space between the three points, and so on, 
for as many axes as can physically fit within the mandala. 
 

 
 
Figure 3. The Mandala Browser. This online system allows users to carry out nuanced 
investigations of entire collections or individual documents, based on their XML 
encoding. This screen shot and the next show the user browsing speeches in the First Act 
of the play Romeo and Juliet. In this first image, the speeches of the play appear as dots 
placed randomly around the periphery, but the first (blue) axis has not yet been set up.  
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Figure 4. The Mandala Browser with Axes Defined. In this second image, the blue items 
(right-hand side) are speeches by Romeo, the green items (lower left) are speeches by 
Juliet, and the red items (upper left) are places where anyone in the Act uses the word 
“war.” An online demo is available at mandala.humviz.org. 

The Orlando Project 
The Orlando Project (Figure 5) is a history of women’s writing in the British Isles, 
developed by research teams at the University of Alberta and the University of Guelph  
(Orlando Team). It has recently been published by Cambridge University Press. It 
includes a set of specialized interfaces intended to provide discrete entry points into 
documents about women’s lives, their writing careers, and historical events. By drawing 
together elements selected from the various documents, Orlando allows the user to 
dynamically assemble information on a vast number of topics. 
 
Although not technically a rich-prospect interface, since it does not provide a default 
display of every item in the collection, it expresses some of the other principles of rich-
prospect browsing by giving the user insights into the tagging, combined with tools for 
sorting and organizing not only the documents themselves, but also selected portions of 
the documents. 
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Figure 5. The Orlando Project. The Tag Search page shows one of three entry points in 
the panel on the left; allowing access through people, chronologies, and the rich 
encoding. This search is set up to look for information about British women writers in the 
Restoration and 18th Century who experienced penalties of some kind related to their 
writing. Orlando is available by subscription through Cambridge University Press. 

Multilingual Query Enhancement Using Thesauri 
This project (Figure 6) provides a variety of spaces within a tabular arrangement 
designed to assist someone in using thesauri for multilingual query enhancement (Anvik 
et al.). In this instance we drew upon previous work by Bertin on using tables to 
experiment with data, and on our own previous project dealing with tables as interfaces 
(Ruecker and Liepert).  
 
The resulting interface places the terms from the Government of Canada Core Subject 
Thesaurus (Core) into a table that indicates their relationship to the current query term, 
whether related, narrower, broader, preferred or non-preferred. Core contains 
approximately 4000 terms in both English and French. The user has the choice of writing 
a query in this system in either language, then automatically generating a multilingual 
query that is roughly equivalent, based on the thesaurus vocabulary.  
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Figure 6. The Multilingual Thesaurus Interface. This sketch shows the three spaces that 
constitute our experimental tabular interface for enhancing multilingual queries. An 
online prototype is in development but not yet available. 
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NORA: Data Mining for Humanities Scholars 
The final project in this survey is NORA (Figure 7) which stands for “No One 
Remembers Acronyms” (Unsworth). It relies on the power of the D2K data-mining tools 
at the National Centre for Supercomputing Applications at the University of Illinois at 
Urbana-Champaign to give humanities scholars a workspace for exploring documents. 
The users identify good and bad examples of whatever material they have in mind, and 
the system attempts to recognize features that represent that material. These features can 
be examined by the user or used by the system to recover additional documents that 
closely resemble the ones specified by the user. 
 
One of the early demos of the system involved literary experts who specialize in the 
poetry of Emily Dickinson looking at a collection of her poems and rating them 
according to their erotic content (Plaisant et al.). Once the system had lists of equal 
numbers of positive and negative examples (in this case, of ten or so poems that the 
experts had rated “hot” and “not hot”), it could identify features common to the poems in 
both sets, and use those to suggest other poems that might fall into either category. The 
experts could then analyze the features the system identified as well as the lists of 
suggested poems. 
 

 
 
Figure 7. The NORA Oil and Water Interface. The NORA project is attempting to make 
data mining accessible to humanities scholars. This image shows the automated division 
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of the collection into three sets, with the background items being neutral, and the two 
circles representing those items that the system recognizes as resembling those that the 
user has identified as good and bad examples of the subject under investigation. An 
online demo using an earlier concept for the interface is at www.noraproject.org. 

Conclusions and Future Research 
One of the purposes for the interface projects described in this paper was to provide the 
basis for exploring the concept of rich-prospect browsing, where some meaningful 
representation of every item in a collection is combined with tools for manipulating the 
display. We have worked so far with a range of collections that vary in terms of content, 
encoding, and the extent to which underlying algorithmic processing is available. Several 
of the projects use default representations that are image-based (such as photos of pills or 
people’s faces), while others rely primarily on text representation (such as author name). 
Our early results suggest that, perhaps contrary to expectations, people are generally not 
overwhelmed by large displays of items, provided that attention has been paid to the 
details of the design, and tools are available for working with the display by reorganizing 
the items, whether through grouping, sorting, or subsetting.  We plan to continue our 
research by expanding the toolsets currently available to take better advantage of the 
opportunities emergent from complex data and processes. We are also planning 
experiments which examine different ways of changing one form of meaningful 
representation for another as part of the browsing process. Our future directions are set in 
part by these theoretical interests and in part by the possibilities that arise in connection 
with new data sources and improvements in online technologies. Each of our projects 
allows us to carry out different forms of user study, adding to our overall understanding 
of both the potential and the limitations inherent in rich-prospect browsing and enabling 
us to create better and more useful interfaces to digital collections. 
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Metamorphosis: Remediation in
Early English Books Online (EEBO)
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Abstract
Remediation refers to the re-presentation of old media in new media. This article
studies remediation in electronic products in library collections, especially the
digital facsimile. Early English Books Online (EEBO) is a particularly interesting
example, not only because of its scholarly importance, but also because of its
multi-layered genesis from printed work to microfilm (Early English Books
(EEB)) to digital (EEBO) facsimile, and to the text encoding initiative EEBO-
TCP, a joint ProQuest and Text Creation Partnership (TCP) project. The article
analyses the impact of filters and limits of remediation in relation to EEBO and
its predecessor EEB, such as the choice to duplicate a single copy of a work as
bi-tonal black and white images, and to scholarly work.

.................................................................................................................................................................................

New media may be ‘new’ because they have not
existed before, but do have antecedents. They
incorporate old media, transforming or remediating
them (Bolter and Grusin, 2000). Even ‘born digital’
products emulate the form, language and syntax of
older media. A blog (web log), for example, is a
combination town crier performance, personal
diary, and news magazine. The open access online
encyclopedia Wikipedia1 has the look and function-
ality of a print encyclopedia, albeit with the
transforming power of online searching and brows-
ing. Even the windowed and mixed media computer
desktop, charged with electric speed, dynamic color
and hyperactivity, recreates the research environment
of the analog scholar sitting at her desk, surrounded
by multiple open books, notes, articles, data, images,
and a complex reference system close at hand.

Advances in new media may one day create truly
‘new’, original electronic products, but for now,
from digital facsimiles to virtual worlds, electronic
products seem oddly familiar and the hype about
newness overdone. Current library electronic pro-
ducts fall, with few exceptions, into two categories:
digital facsimiles of works originally published in

‘old’ media formats—print, microform, image, and
audio—or products that have functionally evolved
more or less closely from an analog precursor. Early
English Books Online (EEBO) is an example of the
former, and Encyclopaedia Britannica Online, the
latter. Electronic products currently dominating
library collections—abstract and indexing databases,
electronic journals and books, news services,
streaming video and audio, and data—are copies
or sequels of analog counterparts.

Remediation is a relatively new scholarly
concept rarely if ever applied in discussions on
issues related to the digitization of primary texts.
Subsequently any analysis and discussion related to
remediation within library scholarship would be
a welcome contribution to this new media
studies field. This article limits its discussion to
remediation and the digitized facsimile, specifically
to EEBO. EEBO is particularly interesting, not only
because of its considerable scholarly importance,
but for its multi-layered genesis from print
copy to microfilm facsimile, and from microfilm
to digitized facsimile, making it a model of
remediation.
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What is the impact of remediation in digital
facsimiles? Is the scholar examining the work
itself—the Early English book or broadside in the
case of EEBO—as vendors and many eminent
scholars claim? Is it a faithful copy of the text and
the physical object? Alternatively, does the process
of digitization and remediation transform the
original work into a virtual artifact with an ersatz
resemblance to an original? Are there limits to the
use of digital reproduction as scholarly evidence?
These questions do not devalue EEBO. Digital
facsimiles such as EEBO have unquestionable
scholarly interest and value. However, are they
what they purport to be—an exact copy of the
original? Scholarship can benefit by a greater
awareness of the impact of remediation and the
limits of digital facsimiles. After examining the
genesis of EEBO and the impact of remediation,
this article will conclude with a brief speculation on
how EEBO could improve its already formidable
scholarly value.

1 Remediation

Jay David Bolter and Richard Grusin applied
Marshall McLuhan’s insight, ‘the ‘‘content’’ of any
medium is always another medium’ (McLuhan,
2001), to digital media, and named the concept,
remediation. Remediation (re-media-tion, with
the emphasis on media) is the re-presentation of
one medium in another. It is the appropriation
or re-purposing of old media in new media (Bolter
and Grusin, 2000). McLuhan referred to this
aggressive takeover of one medium by another as
‘hybridizing or compounding’ (McLuhan, 2001).
The juxtaposition of old and new media and the
replacement of one medium with another through
reproduction, insertion, and hypertext linking are
characteristic of the persistent mosaic quality of
digital media.

According to Bolter and Grusin, digital media
remediate old media in several ways (Bolter and
Grusin, 2000). The range of remediation types is
not exclusive and a work may manifest more
than one. EEBO, for example, displays elements
of all remediation types, especially the first two.

The following is an interpretative summary of the
Bolter and Grusin remediation types:

(1) The remediation is the ‘real thing’ or a clone
with a primary focus on the old medium. The
remediation is a ‘faithful’ facsimile, as if the
old medium could migrate to the new
medium without alteration. For example,
digital art image galleries or manuscript
collections are often presented as real paint-
ings on a gallery wall or manuscripts on a
library study table. A publisher brochure
boldly asserts that works in EEBO are ‘as
they appeared in their original printed
editions.’2

(2) The remediation seeks to improve the old
medium. The old medium is still the focus,
but it is ‘improved’. Digital remediation
provides better access, adds sound, hyper-
links, search capability, and so on. The
publisher disregards unintended conse-
quences (such as scale distortion or detail
loss) as if they are benign, portraying
transformations to original works in digital
facsimile products like EEBO as ‘improve-
ments’. Full bibliographic records, browse and
search capability, indexed illustrations, and
downloadable image files in varying sizes
within an integrated access interface—add
value without parallel to the original print or
microfilm media.

(3) The old medium is intentionally refashioned or
changed. The new medium refashions the
older medium more or less aggressively.
Unlike EEBO, the integrated EEBO Text
Creation Partnership (EEBO-TCP) project
represents a radical departure from the
original work. EEBO-TCP manually tran-
scribes selected EEBO works into searchable
text.

(4) The old medium is ‘absorbed’ into the new
media without a trace. The new medium
proposes to absorb the older medium and
erase it, or at least that is the intended
outcome. As an example, computer games
remediate cinema, with players becoming
characters in an interactive film-like narrative.
EEBO attempts to bring everything to the
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scholar’s desktop—replacing the need to
travel, to navigate catalogs and indexes, to
access remote shelves and dusty books or
unwieldy microfilm reels—and banish the
appalling expenditure of time, while offering
the scholar the experience of turning pages of
the original as if in a carrel in a far away
library.

Bolter and Grusin find that digital media display
dual traits of remediation: immediacy and hyperme-
diacy (Bolter and Grusin, 2000). On one level, digital
media provide an immersive and transparent experi-
ence, an immediacy that permits the user to
‘disappear’ into the screen or virtual world. In an
ongoing dialectic, the transparency of immediacy
couples with the opacity of the hyper-mediated,
windowed, fragmented and interactive reality of
interfaces and multi-media. The more hyper-
mediated the digital object, the more fragmented is
the user’s experience and the more media conscious.

2 The Genesis of EEBO

2.1 From print to microfilm facsimile
In the mid-1930s under the specter of world war,
there were concerns about the preservation of
Britain’s culturally important book collections.
At the time microfilm was the high-tech archive
option in the western world (seventy-five years later,
despite the rise of digitization projects, microfilm still
has abiding relevance for archive and scholarly
purposes). In 1938, University Microfilm Inc.
(UMI; now a division of ProQuest Information and
Learning) initiated its first microfilm facsimile
collection: Early English Books I, 1475–1640 (EEB I).
In 1957, it launched Early English Books II, 1641–1700
(EEB II). Scholars often refer to the two collections as
EEB. UMI based the selection of works in EEB on two
print catalogs often referred to as the STC or Short-
Title Catalogue of English Books.3 The publisher
released Thomason Tracts and Early English Books
Tract Supplement later as companion collections.4

EEB and its companion collections contain micro-
graphic images of at least one representative copy
of potentially all printed books and tracts printed
in Britain and its dependencies between 1475

and 1700.5 While UMI completed the bulk of EEB
by 1988, filming is still ongoing, though at a much
slower rate. One of the earliest examples of facsimile
production using microfilm technology, EEB is
arguably still one of the most important microfilm
facsimile collections in existence today.

From the outset, UMI used the recently perfected
35 mm microfilm camera and silver halide on
acetate base 35 mm film. After the 1980s, it used
the more stable polyester base film. EEB has three
film generations: a first-generation master or
preservation negative-polarity film (white on a
black background), a copy negative, and multiple
working copies (either negative or positive polarity)
for distribution to subscribing institutions.
Positive polarity images have black text or illustra-
tions on a white background, the standard polarity
of distribution copies.

Operators filmed the pages of bound works
sequentially in an ‘open book’ layout—two facing
pages (‘two-up’) with a gutter shadow down the
center. Until standards and technology improved,
early images in particular display varying degrees of
distortion—for example, poor registration of the
work within the frame or under or overexposed
images. Early image quality varied dramatically
from one image or reel to another, depending on
equipment, applied standards, and individual tech-
nical skill or discretion of human operators in
libraries doing the filming. Filmed in black and
white at low resolution, the content images are
essentially bi-tonal. Gradations of original color or
grayscale, for example print variations in hand-press
incunabula, are remediated within a narrow range
of black to ‘less black’ on a white ground.
Rubricated letters and marks show up as mottled
black shapes with only softened edges and reduced
contrast to distinguish them from adjacent text.
Operators excluded images that might not convert
well to black and white, for example, the frontis-
piece paintings in works from the incunabula
period. Operators systematically excluded front
matter and end papers, including handwritten
notes added by a reader. Operators used image
cropping liberally to fit the ‘open book’ image into
the available film area or in a misguided attempt to
correct the registration of a seriously misaligned
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print text or illustration. As a result, there are
marginalia information losses including margin
width and page size.

Although its major scholarly contribution may
be to preserve primary sources and distribute them
to a broad swath of scholars who could never hope
to travel and examine the original print, EEB took
on a value and life of its own. It developed its own
mystique and loyalists. EEB became a ‘must have’
acquisition for academic collections of a certain size
and pretension. Scholars became adept at consulting
works on backlit screens of varying light quality, and
scrolling microfilm reels on readers of various
vintages and technical advancement. Doing research
with microfilm has its own unique set of prepara-
tions, etiquette, and inimitable ambience. The row
on row of labeled boxes, reels with restraining
strings and rubber bands, the fussy set-up. The
whirring sound at the start and fast forward and
back and clack-clack-clack of the disengaging film at
the end of a session; the careful handling by the
fragile film edges and smell of dust and off-gassing.
The opacity of gray acetate and transparency of
polyester film, image scratches and blotches from
damaged or disintegrating film, specks of dust,
blurred text and images, cropped and skewed pages,
and shifting registers and scales. The unforgettable
feeling of motion sickness as the film moves slowly
by and sense of infantile helplessness as a film
unravels or breaks.

Historian Barbara Tuchman expressed the
ambivalence scholars feel about microfilm in Terry
Sanders 2001 film, Slow Fires: On the Preservation of
the Human Record—‘I don’t really like microfilm
except for the fact that it’s often indispensable’
(Review, 2001). EEB became a necessary evil that no
Early English scholar could do without. Scholarship
that was unlikely or impossible while print copies
were rare, access forbidden or restricted, and travel
costs prohibitive, became not only possible but also
acceptable based on a microfilm surrogate without
the scholar ever consulting the original.

2.2 From microfilm to digital facsimile
EEBO is a major digital facsimile collection of Early
English works based on the digitization of EEB and
the Thomason Tracts. UMI began the digitization

project in the summer of 1998. Chadwyck-Healey
launched its customized online access interface in
2003. By early 2005, EEBO included over 100,000 of
the over 125,000 targeted titles and had extended
coverage back to 1473. ProQuest will add Early
English Books Tract Supplement content in 2006.
While EEBO has the stated goal of including
‘virtually every work printed’ in England and its
dependencies from 1473 to 1700, the completed
content will represent only ‘80 percent of the
surviving print record in English between 1475
and 1700’ (Schmitt, 2003). As in EEB and its
companion collections, the works cover a broad
range of subjects, including English literature,
history, philosophy, linguistics, theology, music,
fine arts, education, mathematics, science, and
women’s studies. Scholars can browse the collection
by author name, Thomason tract in the order
collected, and periodical year, issue, and title. The
basic or advanced search is run against the text of
EEBO bibliographic record fields. Institutional
subscribers to the companion EEBO-TCP database
(described below) can also search and download
ASCII text transcriptions of a targeted 25,000 EEBO
titles.

A key specification of EEBO required that ‘the
images must be delivered quickly to end-users’
(McLean, 2001). Lower resolution ensured accep-
table download transmission rates but sacrificed
image detail. EEBO’s access files are bi-tonal 1-bit6

depth images with a resolution of 400 PPI (pixels
per inch). In an unusual move, ProQuest made both
the access and master files the same resolution.
At 400 PPI, the master copy is neither a preservation
nor replacement quality facsimile. ProQuest pro-
duced EEBO from a second-generation negative
polarity EEB master in order to avoid subjecting the
original master to wear and tear (Schmitt, 2003).
The project team thought, ‘The difference between
the originals and the second generation is unde-
tectable at 400 PPI’ (Pack, 1999). The master is a
TIFF (Tagged Image File Format) file and access or
derivative files may be GIF (Graphics Interchange
Format), JPEG (Joint Photographic Experts Group),
PDF (Portable Document Format), or TIFF files,
depending on the context: default screen image,
emailed version, downloadable access copy,
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or highest resolution copy intended for print or
off-line analysis.

EEBO presents works in the same sequential
‘open book’ layout as in EEB. Illustrations appear
inline in a page and as separate downloadable
images. The user can browse both page images and
extracted illustrations in a forward–backward click
through or perform a search. Alongside each brief
citation in a list of search results are applicable icon
links to a full bibliographic record, digitized
content, available illustrations, and, for subscribing
libraries, available encoded and searchable tran-
scriptions compiled by EEBO-TCP.

A generation of devoted EEB users lobbied their
institutions to acquire the more user-friendly online
version of this indispensable source. Early on, more
than 150 libraries subscribed to EEBO, a number
that exceeded the number of libraries with a
standing order for EEB over its history (Sandler,
2003). Like EEB before it, EEBO is now a ‘must
have’ scholarly tool.

EEBO preserves the limitations of microfilm—
the cropping, poor registration, and low microfilm
image granularity—while adding the strengths
and limitations unique to the digital medium—
the convenience and added value of digital access
as well as the erosion of detail. Scholars are
won over, despite EEBO’s considerable reproduc-
tion flaws.

2.3 From digital facsimile to
encoded ctext
Because image files are not directly searchable, an
EEBO search is run on the bibliographic record
alone. While relatively error-free searchable text can
be automatically compiled using Optical character
Recognition (OCR) software, not all text images
make good candidates for OCR. Early English
characters are particularly difficult to translate
because of font variability in the print. The varying
quality of EEBO digitized images only adds to the
difficulty. When running current OCR technology
against Early English works produced a high error
rate, ProQuest decided that OCR was not a viable
choice for EEBO. Even if OCR were possible,
variations in Early English spelling and punctuation
would make searching difficult and unreliable.

To resolve the problem of text searching,
ProQuest collaborated with the TCP, a project of
the University of Michigan, the University of
Oxford, and the Council on Library and
Information Resources (CLIR). The TCP creates
fully searchable texts of early English and American
published works. This collaboration established
EEBO-TCP, a collection of selected EEBO works
transcribed into searchable SGML/XML encoded
standardized text. Of the targeted 25,000 works,
approximately one-third were completed by the end
of 2005. Supporting library partners contribute
financially or operationally, and gain access
to the viewable and searchable transcriptions
within EEBO.

EEBO-TCP adds an additional production layer
to EEBO. A human operator consults the digitized
microfilm copy on screen, not the text in hand or
the microfilm copy, transcribing and tagging the
text with SGML/XML codes. While TCP transcrip-
tion standards have been carefully established, there
is room (some scholars might say—a lot of room)
for subjective interpretation of content and the
occasional human error. Keyboarding is outsourced
offshore (JISC: The Joint Information Systems
Committee, 2004). Transcribed text may stray
from the original enough to produce artifacts or
errors that influence the direction of scholarship.
Since the transcriptions are based on a digitized
microfilm image rather than the original printed
work, the text may contain omissions and distor-
tions related to the production of EEBO, and the
process of remediation.

The transcribed text is browsable, searchable, and
detached from its source. The transcription is not
just another facsimile; it is a new work. Changes of
font, typography, spelling and presentation
intended to bring clarity to the text, and embedded
coding to render the text searchable, create a new
work with an ambivalent relation to the original.
Early English authors did not write in XML mark-
up code and their readers did not read standardized
unadorned text! EEBO-TCP transcriptions are a
modern academic creation. The transcribed
text differs from the microform and digital
image formats by several degrees of manipulation
and bears the least resemblance or likeness to the
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original print of the three Early English collections
described in this article.

3 Through The Digital Veil

3.1 Surrogate or ‘real thing’?
In a current online marketing brochure, ProQuest
states that EEBO includes ‘cover-to-cover full-page
images that show the works exactly as they appeared
in their original printed editions’ (italics added) and
that subscribing libraries can show users ‘what the
original readers saw, back when the Wars of the
Roses still raged’.7 Its promotional literature implies
that EEBO contains clone-like copies of the original
printed work. The student and scholar can therefore
happily reside at home or their institution and
conduct primary research, instead of traveling the
world to libraries that still permit access to the
original.

Enthusiastic scholars echo this notion of con-
sulting the ‘real thing’. John P. Schmitt, Regis
University, describes the experience of accessing
EEBO as ‘a little like waking up in the British
Library after closing time. The rare books of the
British Library, Harvard, the Folger, the
Huntington, and many others are suddenly acces-
sible in their original appearance’ (Schmitt, 2003).
The enthusiasm engendered by the liberating
experience of accessing facsimiles anywhere anytime
coupled with the potential of online analysis
undreamed of with print or microfilm, suspends
the scholar’s incredulity. The longer they look, the
more the facsimile becomes the ‘real thing’. The
scholar rationalizes the only version of the work she
will ever examine—the ‘only thing’—as the ‘real
thing’.

The EEBO image is virtual. Although it manifests
itself as a real object, it lacks the physicality of its
microfilm or print predecessors. It is a representa-
tion of the original microfilm encoded in a matrix
of binary 0’s and 1’s in a data file stored in
computer memory (Technical Advisory Service for
Images, 2006). It has multiplicity but no duration or
place. The file is decoded as pixels refreshed on the
screen at a rate that appears to the eye of the viewer
as a physical reality. However, try to touch it, and
you touch the computer screen. Try to reach in and

pull the image out magically like a rabbit from a hat,
and encounter failure. Each on-screen expression
is an ephemeral array of pixels on a computer
screen framed by the dual windows of the EEBO
interface and computer monitor, and limited in
duration to the last screen refreshment. The
ambiguous materiality of the digital image is not
unique. Photographs, for example, are a representa-
tion based on a matrix of dots. However, unlike the
virtual screen image, photographs have duration
and take up space.

While digitization gives unprecedented access
to content, that content is distorted by virtue of its
production, and the print work it purports to
represent with exactness, while seeming so tantaliz-
ingly accessible, is illusive. The materiality of the
microfilm and virtuality of the digitized object
introduce new and conflicting layers of scholarly
evidence related to remediation. In EEBO-TCP,
content is transformed through the interpretation
and re-engineering of the typographical evidence
viewed on screen.

EEB is a surrogate of an Early English printed
book (Tanselle, 2001)—itself a remediation of a
handwritten manuscript. EEBO is a surrogate of a
surrogate. However, substitution is not equivalence.
Neither the microfilm nor the digital facsimile is
equivalent to the original physical book, despite the
enthusiastic descriptions of the publisher and
scholars to the contrary. Remediation acts like a
distorting lens or opaque veil through which the
scholar ‘sees’ the mediated Early English book.
Scholars may attempt to penetrate the opacity of
the new host medium through imagination and
scholarly grit, but in the end, the facsimile is not,
and perhaps never can be ‘the real thing’ or
equivalent of the original.

3.2 Suspension of disbelief
The willing suspension of disbelief, a concept
encountered in literary theory, may account for
the scholar’s credulity before a digital facsimile. Like
the reader of a work of fiction, or a member of a live
theatre audience, the EEBO scholar is engaged
with the surrogate as if it were ‘the real thing’,
knowing very well that it is not. Claims for an
identical relationship between a digital facsimile
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and its original, and the transparency of the user-
resource experience, ignore the myriad transforma-
tions that occur when producing a facsimile in
another medium. The process of remediation lowers
a digital veil of varying opacity between the
scholar and the original work. The scholar, gazing
through that veil, seduced by the transformations
wrought by remediation, suspends disbelief
in order to advance the study of the text.
Successful remediation depends on the witting and
unwitting complicity of the viewer.

4 Filters and Limits
of Remediation

Digital facsimiles have changed the way the modern
scholars do their research and exposed students and
even non-academics to works they would rarely, if
ever, have viewed on microfilm and in the original
print. If the digital facsimile is to serve as a virtual
and ubiquitous stand-in for the original work and
undergo such wide scholarly scrutiny, then it is very
desirable that its identity be as true as possible.
What standard of identicalness should such a
facsimile have? Should it match the likeness of two
copies from the same print run? Despite small
differences, the illusion of identicalness in print runs
is compelling. The remediated work has a much
lower standard of identity with the original.
However earnest the effort and advanced the
technology, the migration from original to copy,
and from one medium to another results in
mutation. Remediation launches a new artifact: a
‘point of view’ copy essentially transformed through
its migration to a new medium. The following is a
review of selected production and media filters and
limits in EEBO and EEB that reveal how funda-
mental and transformative the process of remedia-
tion is, even for the facsimile, a relatively simple and
straightforward remediation type.

4.1 Digitizing microfilm
Although archival quality is superior when created
directly from print rather than microfilm,
ProQuest’s decision to digitize the microfilm
facsimiles it owned rather than print copies it did

not own, was a logical and shrewd one. The cost of
using the latter would have been prohibitive. Even if
the originals were still extant, would libraries permit
access to a commercial enterprise with so much
potential to harm their culturally important hold-
ings? In the end, the choice was fortunate since the
technology current at the time the project was
launched would almost certainly have required the
originals to be dis-bound—an alarming prospect
given the relative rarity of Early English book copies.
In the short term, scholars now find themselves with
a resource, purchased at great expense by their
institutions, that has equivocal value because it is
not a complete scholarly tool. ProQuest’s choice,
driven by economics and practicality, places the
remediated microfilm image at the center of Early
English textual studies for years to come, at least
until there is a renewed drive to digitize extant print
copies directly using state of the art technology,
thereby substantially surpassing EEB and EEBO in
resolution and completeness. EEBO prolongs the
influence of the microform facsimile and ensures
that libraries continue to acquire and maintain EEB
as a necessary supplement.

4.2 A single copy
EEB and EEBO typically include only a single copy
of an edition of a work. This pragmatic decision is
an unnecessarily limiting legacy in the digital
environment where space and access issues are less
significant than for print, and where online access
provides scholars with an ideal setting for compara-
tive analyses. For the bibliographer, one copy may
be better than nothing if no other copy exists, but as
many copies as possible is best.

4.3 The best available copy
In theory, the EEB project sought only the best
available print copy to microfilm. In practice, the
majority of selected copies came expediently from
the nearby British Museum library or The British
Library (founded in 1973 from the Museum’s core
collection). Improvements in communication and
cooperation may make it easier to identify ‘best’
copies from around the world as the EEB project
nears completion, but cost and expediency are
still major selection factors. Even if a scholar were
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to review all or even several print copies of a title
located in libraries across the globe, the selection of
the ‘best’ copy would be highly subjective. What is
best for one purpose may be poor for another. For
example, which is the best—an incomplete copy
that includes an exceptional hand-painted frontis-
piece, or the copy without the painting but
otherwise complete?

4.4 ‘Best quality’ image
Microfilm and digital scanning operators have a lot
of technical leeway to achieve the best quality image.
They make choices to de-speckle, de-skew, color
enhance, and edit out blemishes, annotations or
shadow from the verso page. Their technical
skill and subjective judgment affect the quality of
the image, making the notion of ‘best quality’
relative. The quality of digital images depends
on ‘the quality of the initial scan, which depends
on the equipment, its calibration, the judgment of
the scanning operator in using its capabilities,
and environmental characteristics, such as dust
and lighting’ (Arms, 1999).

4.5 Content amputation
While some content loss may be inevitable due to
the production process, a facsimile is by definition
lossless. If content is missing, it is also missing in the
original. Is content loss in EEB and EEBO benign or
a form of amputation—accidental or deliberate gaps
created for reasons of expediency, subjective pro-
duction decisions, or inherent qualities of the
medium?

� Cover-to-cover. Despite UMI’s intentions, micro-
film and subsequently digitized microfilm, do
not replicate the original cover to cover. Besides
the inevitable pages missed in the filming or
scanning process, there are other notable gaps.
Works routinely start with the title page and end
with the last page of text, excluding front and
end pages, consecutive blanks, and special front
matter, such as incunabula paintings. This
practice results in the loss of valuable details
about book production, illustration practices,
and reading practices gleaned from page notes
and inscriptions. Digital scanning adds more
human and machine error into the mix.

For example, partially scanned pages mean the
missing section is lost forever unless rescanned.

� Cropping. By current microfilm and digital
standards (The Library of Congress, 1997), an
image must include a minimum margin sur-
round of a target object. This standard, some-
times referred to as the ‘1-inch rule’, guarantees
that an object is captured in its entirety,
including its edges. Especially in the early years,
EEB scanning operators routinely cropped page
margins to fit the narrow 35 mm film width or
correct skew. By slicing away important material
evidence such as marginalia or poor plate
registration, systematic cropping misrepresents
the physicality of the original work (Viscomi,
2002).

� Binding evidence. By systematically excluding
images of binding covers and spines, EEB and
EEBO contain no evidence for the study of
binding techniques, or cover or spine design and
lettering. Current digital facsimile projects, such
as the British Library’s Turning the Pages8

project, routinely reproduce binding evidence.
� Illustration extraction. EEBO adds illustration

findability to the un-indexed and caption-less
illustrations in Early English books, by capturing
them as separate numbered images. However,
it does not capture decorative details, such as
decorated initials, small illustrations or decora-
tions, and marginalia. Automated extraction and
the intervention of a scanning operator have
considerable potential for error and distortion.
For example, automated capture routinely mis-
takes unusual text layout or column formatting
for an illustration or a table.

4.6 Page distortion
By digitally preserving EEB page distortions, EEBO
promotes the distortions as an integral part of a
work.

� Page curvature. Pages curve outward from a
distinct V-shape at the center of the top edge
of the ‘open book’ in EEB and EEBO. Lines of
text spread outward and downward like flying
buttresses from the darkness of the centerfold.
The curvature is often so extreme and the gutters
so dark that nearby text is unreadable. We might
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therefore forgive a novice reader for concluding
that printers of the period adopted a curved line
standard, with fonts of diminishing size and
progressive ‘squashed’ appearance towards a
black center strip bleeding deeply into the
adjacent white space and sometimes into the text.

� Page flattening. Before cradle technology and the
application of more rigorous microfilm produc-
tion standards, technicians often attempted to
correct page curvature by using manual page-
flattening techniques. EEB has many examples of
technicians using their fingers to pin pages back
in a futile attempt to correct curvature. For
example, STC/864:099 captures two thumbs
pinning down the edges of the lower corners of
the facing pages. EEBO preserves the image
faithfully for the edification of digital archae-
ologists and bibliographers alike.

� Page skew. Print registration is the process of
aligning text blocks to the edge of a sheet of
paper, or graphics or tables within a text. When
the alignment is ‘out of register’, the text block,
graphic, or table appears to be off the square, or
‘skewed’. There are many examples in EEB and
EEBO of registration skew correction or ‘de-
skewing’ by cropping and re-orientation of the
page when microfilming or digitizing, and the
subsequent corruption of bibliographic evidence.

4.7 Microfilm deterioration
At the start of its EEB project, UMI selected cellulose
acetate base film, also known as ‘safety film’, and
later the new more stable and rip-resistant polyester
base film after the mid-1980s. Although acetate base
film was a major improvement over the explosive
nitrate base film that preceded it, it has its own
problems. Acetate is subject to deterioration from
off-gassing caused by acetic acid, sometimes referred
to as the ‘vinegar syndrome’, named after the
pungent smell associated with aging acetate micro-
film collections. Over time, it can shrink, bubble,
tear, and stick together (Baker, 2001). The soft layer
of binding emulsion (gelatin or albumin) and silver
halide compounds used to create the image are
susceptible to both physical and bio-deterioration
(Cappitelli and Sorline, 2005) that corrupt
image information. Even with the best of physical

and bio-controls, EEB master copies on acetate film
would have suffered the same assaults on their
integrity as library distribution copies. UMI’s
microfilm vaults contained similar nasty surprises
and the distinct odor of vinegar. New microfilm
masters generated to remedy such problems as off-
gassing, physical deterioration, and the scourges of
light, humidity and microorganisms, preserved
evidence of past deterioration, that was later
preserved digitally in EEBO.

4.8 Low resolution and loss of detail
Cornell University adopted a minimum of 600 PPI,
1-bit depth standard, as early as 1990 for its digital
and Computer Output Microfilm (COM) project to
preserve its nineteenth and twentieth century brittle
books. It concluded this standard ‘adequately
captures the fine detail, elaborate serifed script,
italics, and small body heights’ that characterize
fonts used in printing between 1850 and 1950. COM
created from digitally scanned images using this
standard met or exceeded the ANSI and Association
for Information and Image Management (ANSI/
AIIM) microfilm standards for image quality and
permanence (Kenney, 1996). The EEBO standard of
400 PPI involves a considerable loss of detail more
appropriate for derivative or access facsimiles of
standard text rather than the fine detail of fonts and
illustrations in Early English books.

4.9 Bi-tonal reduction
The resolution used for the EEB project was too low
for effective grayscale capture, resulting in a bi-tonal
black and white reproduction. According to Gabriel
Egan and John Jowett, digitization reduced the
quality of the evidence further. EEBO scanned the
microfilm as bi-tonal digital images, capturing only
black microfilm dots and stripping out all vestiges of
grayscale with subsequent visible loss of detail
(Jowett and Egan, 2001). While not particularly
noted for color, Early English books do share basic
color characteristics such as ink hue, paper color
and tonal variation, and especially in the incunabula
period, hand-painted frontispieces and illustrations,
and rubrication. Rubrics, or text in red ink, such
as capital letters, signal breaks or headings,
or highlight text. They often mark the beginning

Remediation in Early English Books Online

Literary and Linguistic Computing, Vol. 22, No. 3, 2007 299



or end of a section, acting something like a
paragraph indent for the modern reader. Because
EEB and EEBO capture little tonal variation, they
preserve little evidence of color use. Their bi-tonal
black and white images make rubrics difficult to
identify. Rubrified letters or markings, especially
hand-painted ones appear muddy and indistinct.
Bi-tonal digital reduction of microfilm removes or
distorts evidence of microfilm deterioration, such as
blemishes. A microfilm blemish may be mistaken
for a black blob of unknown origin. Is it a printer’s
error or a blot from an annotator’s pen? The
multiple layers of remediation and deterioration
merge into a single undifferentiated layer, making it
difficult for the digital scholar to distinguish ‘noise’
from information, the influence of the medium,
from ‘real’ evidence. To illustrate how bi-tonal black
and white digital images capture the look of a
printed work differently than color, we can compare
two copies of the same page. The EEBO copy is in
Ranulphus Higden’s Polycronicon, published by
William Caxton in 1482.10 The other is a single
leaf11 posted publicly on the Internet from a small,
digitized collection of incunabula leaves at the
National Diet Library (NDL) in Japan. The copies
appear to be from the same print run. Of the two
copies, the NDL facsimile has more detail and
verisimilitude. It captures the look and feel of an
actual page better than the EEBO version, partly due
to the leaf ’s truer alignment and appearance as a flat
printed page, and to the absence of font, line, and
gutter distortions. More important, the NDL
facsimile is in color. The absence of color in EEBO
makes the text less readable and alters the way the
modern reader experiences the work compared with
the Early English reader. Microfilm (and by
extension digitized microfilm) is not a medium
designed ‘for natural, realistic tonal capture but for
optimal legibility’ (California Digital Library, 2001).
Microfilm is primarily useful as a medium for the
preservation of text.

5 Conclusion

5.1 Pouring old media into new
Delivered with exhilarating speed and ease of access,
the accretion of media layers in EEBO may seem

deceptively light. Bolter and Grusin describe how
some digitized products are presented ‘as if the
content of the older media could simply be poured
into the new one’. The digital medium strives to
‘erase itself ’ in the process. The transparent online
layer introduces no filters or barriers to the old
medium (Bolter and Grusin, 2000). The publisher
represents EEBO to the scholar as if the medium
makes little difference. However, can old media
simply be poured into a new communication
matrix, and re-emerge as itself only better?
Can ‘being digital’ faithfully clone ‘being analog’?
In the process of becoming digital, is the analog
original transformed in fundamental ways that
transcend changes attributable to speed and con-
venience alone?

Marshall McLuhan mused, ‘no medium has its
meaning or existence alone, but only in constant
interplay with other media’ (McLuhan, 2001). The
research for this article suggests that new media
absorbs old media in the process of remediation. In
EEBO, the old communication technologies of
microfilm and print are absorbed within the new
online medium. They do not exist alongside or
separately as perfect facsimiles in a new medium.
There is a measurable loss of qualities unique to the
original medium and a simultaneous gain of
qualities unique to digital media. The process of
remediation transforms content as it filters through
a new medium. The media layers work as distancing
and distorting agents. The scholar, several times
removed from the Early English book when viewing
an image in EEB, increases that distance in EEBO,
and again in EEBO-TCP.

5.2 Text preservation and access
EEBO’s primary importance may be to provide
online access to Early English texts and make them
broadly accessible. It brings primary texts to the
desktop of both scholars and students from an ever-
widening range of disciplines and transforms the
way in which Early English scholars do their
research and teach. Where once only a few scholars
and graduate students had access to the microfilm,
or more rarely, to print copies, access is now
broadly available, even to undergraduates.
Possibilities for cross-disciplinary synergies
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are boundless. Online analysis permits new kinds of
research never possible in print or microfilm. In an
instant, a scholar can sift through a wealth of
content that previously might have taken a lifetime
of painstaking, costly effort. EEBO expands the
influence of Early English books far beyond remote,
rare book collections or the narrow confines of
microfilm reading rooms. As Peter White describes
it, EEBO liberates rare texts from the restrictive
cultural framework of ‘the library’ and ‘learning’
(White, 2004).

5.3 Replicating the book
The primary goal of a facsimile is to replicate the look
and feel of the original in addition to the text. How
successful are EEB and EEBO in replicating the Early
English print book, for example, its ‘dimensions,
thickness, page form, and general design style?’
(Landoni et al., 2000). They preserve the text, but
little of the book as a physical object. They present
ambivalent information about key physical character-
istics, such as size, presence, typography, and context.

5.3.1 Dimensions

Neither EEB nor EEBO portray physical size
accurately. Standards for the presentation of scale
or reduction ratios are absent or inconsistently
applied through the long history of EEB microfilm
production. The metadata excludes book dimen-
sions and reduction ratios and since rulers are often
absent, dimensions cannot be determined through
either consulting the image or the bibliographic
record. The absence of reliable dimensions is a
serious barrier to bibliographic scholarship, where
size matters.

5.3.2 Physicality

Details of how pages are gathered, or what sheet
format (folio, quarto, octavo) was used, are not
described in the metadata. Because of low resolution
and cropping, such information is absent or difficult
to garner from visual evidence. There are no
watermark details for the paper and paper mill
scholar. There are no descriptive or visual details
about binding. Both microfilm and digital products
have characteristics that emulate but do not capture
the physicality of print. The distinct physicality of

accessing microfilm bears little resemblance to
opening a print book. For the EEBO user, the
computer, computer monitor, keyboard, and mouse
are the dominant physical presence. The works
themselves are illusive virtual objects, matrices of
light and dark on a screen. It is impossible to handle
them physically or view them three-dimensionally.

5.3.3 Gauging context

In a print book, the reader can gauge context in
relation to the whole work using visual queues. Fore-
edge dimensions (edges opposite the spine) convey
document length and position relative to the
beginning or end, and therefore progress through
the work. Abstract devices such as page numbers
verify and specify the visual and physical sense of
position. Equipped with a page number, or a numeric
position within a reel, and an acquired sense of the
time it takes to slow or fast forward to a targeted
page, the experience of negotiating a work in EEB
bears little resemblance to riffling back and forth
through a print book. In EEB, the absence of fore-
edges and other reliable physical queues makes the
relation of the page to the whole, ambiguous. The
navigation of a work in EEBO bears even less
resemblance to the physicality of a book. Hidden
algorithms, parse a matrix of binary digits, ‘0’ or ‘1’,
and control access. Icons and other navigation links
orient access. Sequential browsing imitates paging
through a work, but the context is abstract and relies
on the reader’s memory. Alternatively, the reader may
skip blithely from one image to another, using
abstract and historical references such as page
number, STC number, and reel number, rather than
physical queues. Without context, the images materi-
alize like objects adrift on a fogged in great digital sea.

5.4 Single source or matrix?
According to a ProQuest spokesperson, the ultimate
goal of EEBO is ‘to provide scholars with a single
source for research on Early English Books, includ-
ing bibliographic citations, full-page representations
of all images, and ASCII-encoded text’ (McLean,
2001). While EEBO provides the latter options and
more, it stops far short of the goal of providing
a ‘one-stop’ research environment and a single
scholarly source for Early English books.
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At the same time as it promotes EEBO as a single
scholarly source for Early English books (McLean,
2001), ProQuest directs the scholar to also consult
the EEB microfilm facsimile for its higher resolution
images and EEBO-TCP for its full text transcript
and searching capability. ProQuest describes EBBO
as ‘a complement, not a replacement for the
higher resolution images that exist on microfilm’
(Pack, 1999). The microfilm images have greater
fidelity to the original printed works. Libraries,
hoping to provide a scholarly collection of Early
English publications must purchase or retain
existing EEB subscriptions and associated preserva-
tion quality storage, and participate in EEBO-TCP.
Early English scholars will insist on it. Even then, the
quest for completeness is illusive without access to
the original print and manuscript copies.

5.5 The quest for an early english
digital codex
Although improvements in communication tech-
nologies promise to bring the reality of the perfect
‘clone’ facsimile ever closer, is it achievable? Is it
desirable? The cost would be prohibitive. The
remediated digital facsimile cannot overcome its
surrogacy or the incompleteness of absorption of
the old medium. The question is not whether it
needs to do this (does print have to justify that it is
not a manuscript?), but whether publishers and
scholars will openly acknowledge the limits of
remediation, guard against publisher claims of
authenticity and avoid scholarly artifact creation
and misreading. Scholars may be keenly aware of the
limits of remediated primary sources, but it is a
learned awareness. Each generation must rediscover
for itself the limits of new media and interpret how
it affects their research.

EEBO has considerable scholarly value, but it
does not contain identical copies of the original
microfilmed by UMI and certainly not identical
copies of the one pulled from the printing press,
bound, and read when first published. Like the
modern connoisseur of Renaissance paintings who
prefers the darkened and faded colors created by
time and environmental assaults rather than the
vividly colored restoration, the student and scholar
of Early English books runs the risk of revering the

digital image in all its surrogate glory, and
preferring it to the print book it is replicating.

The value of EEB, EEBO, and EEBO-TCP cannot
be understated. Are they the foundation for a true
Early English digital codex, accurately reflecting not
only the text, but the physicality of the original? To
create that paragon, it would be necessary to return
to the original print copy, use new technology
that will not damage or violate the print copy,
and produce 3D and virtual world facsimiles.
The examples of recent digitization projects at The
British Library show progress towards achieving
similitude. According to Oliver Grau, it is just a
matter of years ‘before computing power is available
to realize high-definition spaces of illusion’ (Grau,
2003). The digital codex will become a reality
eventually, while the microfilm and digitized images
will continue to have value as ‘point of view’ images
and as highly processed historical artifacts.
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Notes
1 Available at: http://en.wikipedia.org
2 In a ProQuest Company brochure, Early English Books
Online. Available: http://www.proquest.com/products/
pdf/eebo.pdf

3 STC or Short-Title Catalogue of English Books is
comprised of: A Short-Title Catalogue of Books
Printed in England, Scotland, & Ireland and of
English Books Printed Abroad, 1475-1640, compiled by
Alfred W. Pollard and G. R. Redgrave (STC I, Pollard &
Redgrave) (London: Bibliographical Society, 1926; 2nd
edn, 1976–91), and the Short-title Catalogue of Books
Printed in England, Scotland, Ireland, Wales, and British
America and of English Books Printed in Other Countries,
1641-1700, compiled by Donald Goddard Wing (STC
II, Wing) (Modern Language Association of America,
2nd edn, 1982–98).

4 Thomason Tracts is based on a separate catalog of over
22,000 pamphlets, periodicals, and broadsides collected
by George Thomason, a London publisher and
bookseller, during the English Civil War and
Interregnum, 1640–61. The Early English Books Tract
Supplement includes small publications such as broad-
sides and pamphlets, from sixteenth and seventeenth
century Britain, organized and collected in ‘scrapbooks’
or tract volumes located primarily in The British
Library.

5 As of February 2003, EEB included only about 40%
of the titles in the English Short Title Catalogue (ESTC),
a comprehensive index of Early English works pub-
lished in Great Britain and its dependencies between
1473 and 1800. ESTC is a union catalog covering the
Early English collections of over 1,600 libraries world-
wide. It includes shelf marks and location, and
identifies the EEB copy (normally only one).

6 Bit depth, sometimes called ‘brightness resolution’,
defines the palette range of tones or colors of a pixel.
Higher bit depth results in improved preservation
quality with more potential research value over the long
term.

7 In the ProQuest Company brochure, Early English
Books Online. Available at: http://www.umi.com/
products/pdf/eebo.pdf

8 Available at: http://www.bl.uk/onlinegallery/ttp/
ttpbooks.html

9 In Kinki Abenezrah’s, An Everlasting Prognostication of
the Change of Weather: Collected and Compiled for the
Common Vse and Profit of all Country Men, published
in London in 1625 STC (2nd ed.)/62 (microfilm), and
included in EEBO.

10 Ranulf [sic] Higden’s Prolicionycion [sic], printed by
William Caxton in 1482 (STC (2nd ed./13438, Image
312) in EEBO.

11 The same page in another copy of Ranulphus Higden’s
Polycronicon digitized for the Incunabula Collection of
the National Diet Library in Japan. http://
www.ndl.go.jp/incunabula/e/collection/incu_65.html
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franco moretti

GRAPHS,  MAPS,  TREES

Abstract Models for Literary History—2

There is a very simple question, about literary maps: what 
exactly do they do? What do they do that cannot be done with 
words, that is; because, if it can be done with words, then 
maps are superfluous. Take Bakhtin’s essay on the chrono-

tope: it is the greatest study ever written on space and narrative, and 
it doesn’t have a single map. Carlo Dionisotti’s Geografia e storia della 
letteratura italiana, the same. Raymond Williams’s The Country and the 
City, the same. Henri Lafon’s Espaces romanesques du XVIIIe siècle . . . Do 
maps add anything, to our knowledge of literature?

i

Village stories were a popular British genre of the first quarter of the 
nineteenth century, peaking with Mary Mitford’s Our Village, published 
in five volumes between 1824 and 1832. The village was Three Mile 
Cross, in Berkshire (figure 1, overleaf), a dozen miles south of Reading, 
on the road to Hampshire; and the road is explicitly foregrounded in 
Mitford’s opening sketch, where it also forms the basis for her presenta-
tion of the village as one house after another along a ‘straggling, winding 
street’. So you think, ‘Yonville’,1 and imagine this village of two or three 
hundred people as a mere site of transit between larger places (Effi Briest: 
‘no, the Gdansk–Berlin express does not stop here . . .’). Easy.

Then you make a map of the book, and everything changes. The twenty-
four stories of Mitford’s first volume, figure 2 shows, arrange themselves 
in a little solar system, with the village at the centre of the pattern, and two 
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roughly concentric rings around it. The first ring is closer to the village, 
and focuses largely on personal relationships (‘Ellen’, ‘Hannah’, ‘Cousin 
Mary’); the second ring, more numerous, is at a distance of a couple of 
miles, and emphasizes natural spectacles (‘Frost and thaw’, ‘Violeting’, 
‘The first primrose’), plus collective events like cricket and maying. But 
in both cases the road ‘from B– to S–’, so present at the beginning of the 
book, has disappeared: narrative space is not linear here, it is circular. 
Which is surprising: while mapping nineteenth-century genres for the 
Atlas of the European Novel I encountered all sorts of shapes—linear tra-
jectories, binary fields, triangulations, multi-polar stories—but never a 
circular pattern. Where on earth do these rings come from?

1 ‘There is nothing further to see in Yonville. The street, the only one, about a gun-
shot in length, with a few shops on each side . . .’ (Madame Bovary, II.1)

Figure 1: Three Mile Cross

A small neighbourhood is as good in sober waking reality as in poetry or prose; a village neighbour-
hood, such as this Berkshire hamlet in which I write, a long, straggling, winding street, at the bottom 
of a fine eminence, with a road through it, always abounding in carts, horsemen and carriages, and 
lately enlivened by a stage-coach from B– to S–. 

Mary Mitford, ‘Our Village’

Source: Thomas Moule, The English Counties delineated [1837], London 1994

Three Mile Cross



Figure 2: Mary Mitford, Our Village, volume i [1824]

2 John Barrell, The Idea of Landscape and the Sense of Place 1730–1840, Cambridge 
1972, p. 95. For the sources of the two Helpston maps (figures 3–4), see pp. 225–7.

ii

John Barrell, The Idea of Landscape and the Sense of Place 1730–1840: 

There is a sense in which an open-field parish in the late eighteenth and 
early nineteenth centuries [which is exactly what the one in Our Village is 
like] could be said to have a different geography according to who was look-
ing at it: thus, for those of its inhabitants who rarely went beyond the parish 
boundary, the parish itself was so to speak at the centre of the landscape . . . 
For those inhabitants accustomed to moving outside it, however, and for 
those travellers who passed through it, the parish was . . . defined not by 
some circular system of geography but by a linear one.2

1 mile
Village: ‘Our village’; ‘Lucy’;
‘The talking lady’; ‘An old
bachelor’; ‘A village beau’;
‘Mrs. Mosse’; ‘Aunt Martha’;
‘A parting glance at our village’

Town of B–
‘Hannah’;
‘Modern antiques’;
‘The talking gentleman’

A visit

Hannah

Nutting

Tom Cordery

A country
cricket match

Frost and thaw

The great farm-house

The first primrose

Cousin Mary
Ellen

The cowslip ball

Violeting

Bramley Maying
Lucy

The hard
summer



Figure 3: The parish of Helpston in 1809, before the enclosure 

The characteristic sense of space which the topography and organization of an open-field parish 
created was circular, while the landscape of parliamentary enclosure expressed a more linear 
sense . . . the village of Helpston is at the centre of the parish, where the three fields of the parish 
come together: they form around the settlement a rough circle, which represents the area in which 
the villagers work and move.

John Barrell, The Idea of Landscape and the Sense of Place 1730–1840



Figure 4: The parish of Helpston in 1820, after the enclosure

Priest’s idea of a road is that it should be threaded through one village and another like a string 
through beads: he thinks of the road as in some sense prior to the villages on it, and not of the 
villages existing separately first.

John Barrell, The Idea of Landscape and the Sense of Place 1730–1840



84     nlr 26

A circular ‘system of geography’, and a linear one: behind these two per-
spectives, lies the dramatic transformation of rural space produced by 
parliamentary enclosure, which Barrell has so well visualized in his two 
maps of Helpston, and where a perceptual system centered in the isolated 
village is replaced by an abstract network of roads (figures 3–4). Against 
this background, Our Village’s spatial pattern becomes much clearer: by 
opening with a linear perspective, and then shifting to a circular one, 
Mitford reverses the direction of history, making her urban readers (Our 
Village was published by Whitaker, Ave-Maria-Lane, London) look at the 
world according to the older, ‘centered’ viewpoint of an unenclosed vil-
lage. And the key to this perceptual shift lies in Mitford’s most typical 
episode: the country walk. Story after story, the young narrator leaves 
the village, each time in a different direction, reaches the destinations 
charted in figure 2, then turns around and goes home. ‘When a system 
is free to spread its energy in space’, writes Rudolf Arnheim, ‘it sends 
out its vectors evenly all around, like the rays emanating from a source 
of light. The resulting . . . pattern is the prototype of centric composition.’3 
Exactly: out of the free movements of Our Village’s narrator, spread evenly 
all around like the petals of a daisy, a circular pattern crystallizes—as it 
does, we shall see, in all village stories, of which it constitutes the funda-
mental chronotope. But in order to see this pattern, we must first extract 
it from the narrative flow, and one way to do so is with a map. Not, of 
course, that the map is already an explanation; but at least it shows us that 
there is something that needs to be explained. One step at a time.

iii

A rounded pattern in Helpston before the enclosure; and a rounded pat-
tern in Our Village. But with a difference: in Mitford’s walks, Barrell’s 
‘rough circle . . . in which the villagers work and move’ is rewritten as a 
space of leisure rather than work. Slow easy strolls, thoughtless, happy, in 
the company of a greyhound called May; all around, a countryside full of 
picturesque natural views, but where very few people are actually doing 
anything. Decorative: for each page devoted to agricultural labour, there 
must be twenty on flowers and trees, described with meticulous preci-
sion. If urban readers are made to share the village’s perception of space, 
then, it’s also true that this space has been thoroughly gentrified; as if 

3 Rudolf Arnheim, The power of the center. A study of composition in the visual arts, new 
version, Berkeley and Los Angeles 1988, p. 4.
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Mitford had travelled forward in time, and discovered what city-dwellers 
will want to find in the countryside during a brief week-end visit. Not sur-
prisingly, country walks were by far the most popular part of Our Village, 
and remained long in print by themselves while the rest was forgotten.

Behind the similarity of figures 2 and 3, then, lie very different experi-
ences of social space. Barrell’s 1809 ‘system of geography’ corresponds 
to the omnipresent, half submerged culture of daily routines—position 
of the fields, local paths, perception of distances, horizon—which hist-
orians tend to call mentalité, and which is often entwined with the 
performance of material labour. Mitford’s neat stylization of rural space, 
however—with its alchemical transmutation of the ‘rough circle’ of work 
into a ring of pleasure—is not mentalité, but rather ideo logy: the world-
view of a different social actor (an urban visitor), whose movements 
duplicate the perimeter of rural mentalité, while completely reversing its 
symbolic associations. 

A map of ideology emerging from a map of mentalité, emerging from 
the material substratum of the physical territory. Granted, things are not 
always so neat. But when they are, it’s interesting.

iv

A ‘stylization’ of space was quite clearly the secret aim of the German 
geographer Walter Christaller in his ambitious study on Central places 
in Southern Germany. Written in the early 1930s, the book explains the 
spatial distribution of urban centres on the basis of the social division 
of labour: towns provide specialized services, writes Christaller (‘bank-
ing, administration, cultural and spiritual offerings [church, school, 
theatre, professional and business organizations], sanitation’), which in 
order to reach as many customers as possible are located in ‘a few nec-
essarily central points, to be consumed at many scattered points’.4 The 

4 Walter Christaller, Central places in Southern Germany [1933], Englewood Cliffs, nj 
1966, p. 20. Christaller’s model presupposes an ‘isotropic’ space, where movement 
can occur with equal ease in every direction; this is of course a theor etical abstrac-
tion, whose validity is limited to homogeneous agricultural flatlands (like indeed 
much of Southern Germany). The assumption of an isotropic space is the common 
denominator between Christaller’s theory and the structure of village narratives; I 
briefly discuss the problematic nature of this idea in footnote 12 below.
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more specialized a service is, the more ‘central’ it also is, and on this 
socio-geometrical principle arises the urban hierarchy synthesized by 
Christaller himself in figure 5. The rule here is simple: around each 
G-centre of the first rank there is a ‘market region’ which includes six 
B-centres of the second rank, with fewer and less specialized services; 
around each B-centre there are six K-centres of the third rank, and so on, 
in a series of smaller and smaller hexagons that subdivide the territory 
according to the principle of ‘close packing’. At the very bottom of the 
hierarchy, with a radius between one and three kilometres—a walk in 
Our Village—lies what the book calls the ‘region of the lowest order’; and 
figure 6, Christaller-like, charts the services offered by Mitford’s village, 
and by the other places mentioned in her book.

Figure 5: Central Places

Source: Central places in Southern Germany

G -place

B -place

K -place

A -place

M -place

Boundary of the G -region

Boundary of the B -region

Boundary of the K -region

Boundary of the A -region

Boundary of the M -region

In the village: shoemaker, blacksmith, carpenter, mason; in London 
and the other towns: French teachers, hatters, fashionable tailors, horse 
races. Serious daily needs versus frivolous superfluities: this is Mitford’s 
social geography. Its roots are in one of the most ancient, and most 
widespread, of narrative forms: the idyll. ‘Birth, labour, love, marriage, 
death’, wrote Bakhtin of this longue durée chronotope: ‘only a few of life’s 
basic realities . . . a little world . . . sufficient unto itself, not linked 
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Figure 6: Mary Mitford, Our Village: Spatial division of labour
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There are two main methods by which one can distribute goods to the con-
sumer: one can offer them at the central place to which the consumer must 
come, or one can travel with the goods and offer them to the consumer at his 
residence. The former method leads necessarily to the formation of central 
places or market places; the latter method, however, does not require central 
places. In earlier times, the travelling salesman was far more prevalent than 
it is today. The pedlar, the knife-sharpener, the wandering minstrel of the 
Middle Ages, and the travelling priest all brought goods to the consumer.

Walter Christaller, Central places in Southern Germany

In Our Village, the curate, shoemaker, or inn are centripetal services, whereas rat-, mole- 
and bird-catcher—who are encountered outside of the village, and whose occupation lies, 
practically and symbolically, on the border between the human and the natural world—are 
instances of the older type, like the memorable ‘reddleman’ of The Return of the Native. The 
village’s weak division of labour produces also many all-purpose entities like the ‘multi-
farious bazaar’ of the village shop, the blacksmith who doubles as a constable, or characters 
such as John Wilson, ‘a handy fellow, who could do any sort of work—thatcher, carpenter, 
bricklayer, painter, gardener, gamekeeper . . .’

2 miles
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in any intrinsic way with other places.’5 Sufficient unto itself: this is 
why village stories organize themselves in circular patterns: a circle is a 
simple, ‘natural’ form, which maximizes the proximity of each point to 
the centre of the ‘little world’, while simultaneously sealing it off from 
the vast universe that lies outside its perimeter. ‘Sugar and coffee and 
salt: we wanted nothing else from the outside world’, declares proudly 
the protagonist of a German village story of the same period, Auerbach’s 
Brigitta. But the past tense of that ‘wanted’ is a sign that the days of the 
idyll are numbered.

v

The changing geography of village narratives is particularly clear in 
another book of the 1820s, John Galt’s Annals of the Parish (1821). 
The parish is Dalmailing, near the west coast of Scotland, and the 
text covers the half century from 1760 to 1810: each year a chapter, 
where the minister Balwhidder registers the main events in the crowded 
and often confusing mode of annalistic writing (fires, weddings, wars, 
births, portents . . .), of which the first ten years of the book—charted 
in figure 7—offer a typical instance. Here, from the still idyllic daily 
life of Dalmailing, in the bottom left corner (‘birth, labour, marriage, 
death . . .’), we can follow two possible threads through the figure’s mater-
ials. The first runs through Irville (Irvine), Glasgow, and Edinburgh, 
and shows the system of central places at work: school in Irville, univer-
sity in Glasgow, lawyers and doctors in Edinburgh; second-hand news 
in Irville, and first-hand news in Glasgow; celebration dinner, honey-
moon, marble headstone . . . As services become more unusual, they 
move ‘up’ in the urban hierarchy, and further away from Dalmailing; but 
since Galt’s world is still fundamentally one of simple everyday needs, 
such services are seldom required, and central places like Edinburgh or 
London remain barely visible. 

Extremely visible on the other hand are the many ‘novelties’ listed in 
the second column from the left, which reach the parish from the West 
Indies, the Baltic, and other unspecified places. Behind them is the British 
empire, of course, but perhaps even more the sheer fact of distance: in 
Dalmailing, a parrot, Rososolus, or a cocker-nut (Balwhidder’s half-Dutch 

5 Mikhail Bakhtin, ‘Forms of Time and of the Chronotope in the Novel’, 1937–38, in 
The dialogic imagination, Austin 1981, p. 225.
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spelling for coconut) are truly things from another world. Wonders. Or, 
more prosaically, luxuries; products of long-distance trade which shine 
for a moment on the horizon of the everyday, leaving behind a sense of 
incommensurable universes: on the one side birth, labour, marriage, and 
death; on the other, coconut, Riga balsam, parrot, and Danzig cordial. 
Home, and the World. But since the world does not really change every-
day existence (its wonders are all singular: one donkey, one coconut, one 
bottle of this and that), the antithesis is at once radical, and totally irrel-
evant: wonders appear, are admired, and then vanish (except for tea, of 
course). The world is an astonishing place, but the Dalmailing idyll goes 
on as it always has, ‘not linked in any intrinsic way to other places’.

But in 1788 a cotton-mill is built—‘nothing like it had been seen before 
in our day and generation’—and with it the manufacturing town of 
Cayenneville, and the parish’s spatial coordinates are forever changed. 
If one compares the first decade of the book with the last one, charted 
in figure 8, it’s impossible to miss the dramatic re-centering of social life 
induced by manufacture: the sense of the ‘region’, so strong a generation 

Figure 8: John Galt, Annals of the Parish: last decade [1801–10]
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Year 1801: It is often to me very curious food for meditation, that as the parish increased in popula-
tion, there should have been less cause for matter to record. Things that in former days would have 
occasioned great discourse and cogitation, are forgotten, with the day in which they happen . . .

John Galt, The Annals of the Parish
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earlier—Dalmailing’s daily life, the Irville where children went to school, 
the villages where spouses came from . . .—is gone, replaced by a ‘web of 
commercial reciprocities’ (Cayenneville–Glasgow–Manchester–London), 
whose ‘every touch or stir [is] felt in our corner’ (year 1808). Between 
Home and the World, a new spatial reality has wedged itself, subordi-
nating them both: the national market, whose intermediate distance is 
traversed every week, if not day, by those regular novelties—books, news-
papers, politics: all plurals—which will keep multiplying throughout 
the industrial nineteenth century. From the old Age of Wonders, only 
a turtle survives. 

vi

One last collection, German this time. Berthold Auerbach’s Black Forest 
Village Stories, written between 1843 and 1853, were among the great 
bestsellers of the century, and figure 9 (overleaf) charts about one 
third of the Dorfgeschichten collected in Cotta’s 1940 ten-volume edition. 
Here, too, three spaces interact and compete for attention. The first is 
composed by Nordstetten and the other Black Forest villages, and its fea-
tures should by now be familiar: narrow geographic range, daily needs, 
basic services—all contained within the same circular pattern we have 
encountered in Britain. But if the spatial logic of the idyll is more or 
less the same everywhere (probably because of its extreme narrative 
simpli city), Auerbach’s international space is already quite different 
from Mitford’s or Galt’s: instead of sporadic wonders, we find war mem-
ories (Germany as ‘the battlefield of Europe’, in Thomas Mann’s words), 
threats of economic competition, and especially the basso continuo of 
emigration (America, first of all; then Switzerland, France, Greece, 
Russia, Spain . . .). Except for Switzerland, which is very close, the nar-
rative never actually moves into these foreign countries, but the voices of 
those who have left echo in almost every story, presenting the world as 
a concrete alternative to life at home; in the most optimistic moments—
like the founding of ‘Nordstetten, Ohio’—as truly a second home. 

But in the meantime, just as earlier in Galt, a third, quasi-national space 
(‘quasi’, because German unity is still a generation away), is forcing 
its way into village life through ‘central places’ such as Horb, Freiburg, 
Rottenburg and Stuttgart. What we find there, though, is not manufacture, 
as in Britain, but lawcourts, jails, army barracks, and the like. The state. 



Figure 9: Berthold Auerbach, Black Forest Village Stories [1843–53]
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The state as repression: a grim determination to achieve the monopoly of 
legitimate violence that outlaws regional traditions, drafts people against 
their will, takes them to court, jails them if they run away . . . ‘You 
have ordered and commanded so much that there is nothing left to be 
ordered or commanded’, complains the representative of Nordstetten to 
a county judge in the story ‘Good government’: ‘and you will end up by 
putting a policeman under every tree to keep it from quarrelling with the 
wind and drinking too much when it rains’.6 Here, even rivals in love—
gamekeepers, soldiers, land-surveyors—belong to repressive bodies.

The formation of nation-states entailed a conflict between national and 
local loyalties, wrote Charles Tilly, and here it is: the local loyalty towards 
an older, smaller homeland stubbornly resisting its integration into 
the Germany to come. Heimat against Vaterland; the collective rituals 
so dear to Auerbach (and Mitford); our village; our society (the title 
of the first chapter of Cranford, Elizabeth Gaskell’s village collection, 
whose last word is us). ‘To be authorized to say we!’, exclaims Mitford 
in ‘A country cricket match’; and if one traces the diffusion of this 
pronoun in 19th-century culture, two forms—two rival forms of collec-
tive identity—immediately stand out from the rest: village stories, and 
national anthems.7 That the local form leans towards the more proxi-
mate and ‘inclusive’ form (we as I + you), and the national anthem 
towards the more martial, ‘exclusive’ one (we as I + they versus you: war, 
enemy, glory . . .), is the apt final touch to their symbolic opposition. 

6 Then, more threateningly: ‘“You want to take everything from us: now, there hap-
pens to be one thing our minds are made up to hold on to.” Raising his axe and 
gnashing his teeth he continued: “And if I must split every door between me and 
the king with this very axe, I will not give it out of my hand. From time immemorial 
it is our right to carry axes”.’
7 Of twenty-eight European anthems I have been able to check, twenty-two estab-
lish a significant semantic field around the first person plural, beginning of course 
with the very first word—Allons—of the greatest of them all. Nothing seems as 
essential to national anthems as this grammatical sign of collective identity; even 
the name of the country receives fewer mentions (20), while the semantic field 
of ‘glory’ has 19, ‘past’ and ‘war’ 15, ‘enemy’ and ‘nature’ 13, and ‘God’ a mere 12. 
Interestingly enough, the three European anthems older than the Marseillaise—the 
Dutch, English, and Danish anthems: ‘William of Nassau’, ‘God Save the Queen’, 
and ‘King Christian’—all foreground the figure of the sovereign, and show no inter-
est in the first person plural (except for ‘God Save the Queen’, which however places 
it in the object position: ‘long to reign over us’, ‘God save us all’, ‘may she defend 
our laws’). The difference between a dynastic and a collective basis for national 
identity is beautifully captured by this grammatical detail.



94     nlr 26

In their animosity towards national centralization, village stories diverge 
sharply from the provincial novels with which they are often confused, 
and are, if anything, much closer to regional novels—as is clear in 
Auerbach’s explicit conjunction (Village stories of the Black Forest), or 
later in Hardy. ‘The region is a place in itself’, writes Ian Duncan, ‘the 
source of its own terms of meaning and identity . . . while the province 
is defined by its difference from [the capital].’8 Exactly: village and region 
are alternative homelands of sorts, whereas the provinces embody the 
capitulation of local reality to the national centre: Emma Bovary’s idea 
that life is ‘quelque chose de sublime’ in Paris (or Madrid, or Moscow), and a 
desert everywhere else.9 Like the provinciae of antiquity, subject to Rome 
but denied full citizenship, the provinces are ‘negative’ entities, defined 
by what is not there; which also explains, by the way, why one cannot map 
provincial novels—you cannot map what is not there. It happens, there 
are un-mappable forms (Christmas stories are another one, for different 
reasons), and these setbacks, disappointing at first, are actually the sign 
of a method still in touch with reality: geography is a useful tool, yes, but 
does not explain everything. For that, we have astrology and ‘Theory’. 

vii

What do literary maps do . . . First, they are a good way to prepare 
a text for analysis. You choose a unit—walks, lawsuits, luxury goods, 
whatever—find its occurrences, place them in space . . .  or in other 
words: you reduce the text to a few elements, and abstract them, and 
construct a new, artificial object. A model. And at this point you start 
working at a ‘secondary’ level, removed from the text: a map, after all, is 
always a look from afar—or is useless, like Borges’s map of the empire. 
Distant reading, I have called this work elsewhere; where distance is 
however not an obstacle, but a specific form of knowledge: fewer elements, 
hence a sharper sense of their overall interconnection. Shapes, relations, 
structures. Patterns.

8 Ian Duncan, ‘The Provincial or Regional Novel’, in Patrick Brantlinger and 
William Thesing, eds., A companion to the Victorian novel, Oxford 2002.
9 If London does not enjoy the same mythical status as other European capitals, the 
reason is probably that the English provinces were more self-confident than their 
continental counterparts, especially after ‘their’ industrial revolutions (Manchester, 
Birmingham, Leeds, Sheffield . . .). The hollow sense of unreality of Emma Bovary, 
or Ana de Ozores, or the three Prozorov sisters is thus hard to imagine in places like 
Milton or Middlemarch: full of problems, to be sure, but where life is absolutely real.
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And patterns are indeed what I have been discussing throughout this 
article. But are they also the proper object of geographical study? In an 
intelligent critique of the Atlas of the European Novel, the Italian geogra-
pher Claudio Cerreti has questioned this assumption, pointing out how 
patterns entail a Cartesian reduction of space to extension, where ‘objects 
are analysed in terms of reciprocal positions and distances . . . whether 
they are close or far from each other or from something else’. But this, 
he goes on, is not really geography: this is geometry; just as the figures of 
the Atlas are not really maps, but diagrams. The diagrams look like maps, 
yes, because they have been ‘superimposed on a cartographic plane’: but 
their true nature emerges unmistakably from the way I analyse them, 
which disregards the specificity of the various locations, to focus almost 
entirely on their mutual relations; which is indeed the way to read dia-
grams, but certainly not maps.10

Let me give you an instance of what Cerreti means. Figure 10, repro-
duced from the Atlas, is a map of young protagonists of Parisian novels, 
and of their objects of desire; and I remember the little epiphany I had in 
front of this figure, when I realized that most young men live on one side 

10 Claudio Cerreti, Bollettino della Società Geografica Italiana, 1998, pp. 141–8.

Figure 10: Protagonists of Parisian novels, and objects of their desire
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of the Seine, and their lovers on the opposite side. The epiphany, in other 
words, was Paris as diagram:11 a set of relations, not a cluster of individual 
locations. I could see that the young men were in the Latin Quarter, of 
course, and the women in the crescent from the Faubourg St-Germain 
to the Chaussée d’Antin, and I accounted for it; but without enthusiasm. 
These specific positions seemed to be the premise of cartography, more 
than its result. Locations as such did not seem that significant, if com-
pared to the relations that the map had revealed among them.

Relations among locations as more significant than locations as such . . . 
But for geography, locations as such are significant; geography is not just 
‘extension’ (Cerreti again), but ‘intension’ too: ‘the quality of a given space 
. . . the stratification of intrinsically different qualities and heterogeneous 
phenomena’: the Latin Quarter as Latin Quarter, in other words, and not 
only in its opposition to the Chaussée d’Antin. And he is right, of course, 
and the reason I kept ‘forgetting’ geography for geometry was, first of all, 
ignorance: in order to write the Atlas I had studied some cartography, but 
had learned it only up to a point, and so I made mistakes. True. But if 
I kept making diagrams, and still do—the figures in this article are all 
diagrams, which I decided not to ‘superimpose’ on maps of Berkshire or 
south-western Germany to make the point more clear—if I keep making 
diagrams it’s because for me geometry ‘signifies’ more than geography.12 

11 Or better, again, as a succession of diagrams (figures 46abcd in the Atlas): first, 
where the young men settle; second, what they desire; third, where they indulge 
in their fantasies; fourth, where they end up. Each map photographed a particular 
stage in the plot. Atlas of the European Novel, London 1998, pp. 96–99.
12 Geometry signifies more than geography: but it seldom signifies by itself. Here, 
the choice of village stories as the basis of this theoretical sketch may have been 
unfortunate, as the isotropic space which is so typical of this genre tends to over-
emphasize the role of geometry at the expense of geography: a fact I became aware 
of only after long, detailed exchanges with Claudio Cerreti and Jacques Lévy (who 
have all my gratitude, and shouldn’t be held in the least responsible for the views 
I am expressing). In fact, the most common type of literary map (in the Atlas of 
the European Novel, at any rate) looks less like those of Our Village than like that 
of Parisian novels, where the geometrical pattern is distorted by the specificity of 
Paris’s social geography—as is particularly clear in the case of those three charac-
ters who start on the ‘wrong’ side of the Seine. (For two of them, Du Tillet and 
Popinot, the explanation is simple: they belong to the space of trade rather than 
to that of intellectual life in the Latin Quarter; for the third character, Wenceslas, 
I cannot find a satisfying reason.) On a related note, I have encountered Hervé 
Le Bras’s splendid Essai de géométrie sociale (Paris 2000) too late to discuss its 
extremely suggestive ideas in this article.
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More, because a geometrical pattern is too orderly a shape to be the prod-
uct of chance. It is a sign that something is at work here—that something 
has made the pattern the way it is. 

But what? 

viii

‘The form of any portion of matter, whether it be living or dead’, writes 
D’Arcy Thompson in his strange wonderful book On Growth and Form, 
‘may in all cases alike be described as due to the action of force. In short, 
the form of an object is a “diagram of forces” . . .’13 Diagram: Cartesian 
space. But diagram of forces. The distribution of events between the 
Black Forest villages and the administrative towns is the diagram of 
a conflict between local forces and national ones; Mitford’s rings, the 
result of the village’s gravitational pull over her perambulating narrator; 
Balzac’s divided Paris, the battlefield between old wealth and ambitious 
petty bourgeois youth. Each pattern is a clue—a fingerprint of history, 
almost. ‘The form of an object is a “diagram of forces”, in this sense, 
at least, that from it we can . . . deduce the forces that . . . have acted 
upon it’. Deducing from the form of an object the forces that have been at 
work: this is the most elegant definition ever of what literary sociology 
should be. And for D’Arcy Thompson these forces are of two basic 
kinds: internal, and external. ‘The structure in its final form is, as it 
were, the inner nucleus molded in various ways by the characteristics 
of the outer element’, wrote Goethe (whom D’Arcy Thompson is here 
following): ‘it is precisely thus that the animal retains its viability in the 
outer world: it is shaped from without as well as from within.’14 

Shaped from without, as well as from within . . . But so is narrative. 
On this, the five volumes of Our Village offer a splendid test case. In 
the 1824 volume, remember, the village was the undisputed centre of 
the surrounding countryside: the centripetal effects of the force ‘from 
within’ were omnipresent, while the force ‘from without’ was nowhere 
to be seen: the narrator moved freely in every direction in her little 

13 D’Arcy Wentworth Thompson, On Growth and Form [1942], Mineola, ny 
1992, p. 16.
14 Johann Wolfgang von Goethe, ‘Toward a general comparative theory’, 1790–94, 
in Scientific studies, Princeton 1995, p. 55.
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idyllic world, and then turned back for the sheer pleasure of returning 
home, without ever being constrained by a contrary force (like, say, Jude 
Fawley at Christminster, where he’s brutally forced back into Wessex). 
‘Anything that embodies itself with some freedom seeks a rounded 
shape’, reads another of Goethe’s aphorisms, and the rounded shape of 
figure 2 was indeed the embodiment of a literary form—a mentalité, an 
ideology—for which village life was still fundamentally independent of 
external forces.
 
This, in 1824. Two collections later, in 1828 (figure 11), the gravitational 
field is already weaker: the walks are less frequent, and their pattern 
has become wider, less regular; fewer stories take place in the village 
itself, while several are set outside of Berkshire, in undefined distant 
towns (and often in the past as well). Something is wrong with the 

Figure 11: Mary Mitford, Our Village, volume iii [1828]

‘a Cathedral town’
My godmothers

Grace Neville

A new-married
couple

The bird-catcher

Our maying

The village
schoolmistress

Olive Hathaway

The queen
of the meadow

Mademoiselle
Thérèse

Dora Creswell

The mole-catcher

Wheat-hoeing

Jessy Lucas

Hay-carrying
An admiral
on shore

‘a town’
A quiet gentlewoman

Oxfordshire:
Lost and found

Dorset:
A country apothecary

Cranley [30 miles]
A country barber

Sussex:
The chalk-pit

Village:
A Christmas party;
The two Valentines;
Whitsun-Eve

1 mile



moretti:  Maps     99

force from within, but as no counter-force challenges it yet, the basic 
pattern, although somewhat unsteady, remains in place. But by 1832, 
it’s all over (figure 12): the village’s centripetal force is reduced to noth-
ing, and the bulk of the book moves away, thirty miles, sixty, more, 
to play dumb parlour games in the mansions of the elite (and, again, 
ever more frequently in the past). Something has happened, here, and 
two stories suggest what: rick-burning. ‘Oh the horror of those fires—
breaking forth night after night, sudden, yet expected . . .’ reads the first 
narrative of the volume, ‘The incendiary’; ‘We lived in the midst of the 

Figure 12: Mary Mitford, Our Village, volume iv [1832]
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disturbed districts,’ adds ‘Young master Ben’, and ‘no one who lived 
within reach of the armed peasantry . . . could get rid of the vague idea 
of danger which might arrive at any moment . . .’. The armed peasantry 
of the 1830 uprisings (figure 13): this is the ‘force from without’ which 
has ‘acted upon’ Our Village, altering its narrative pattern beyond recog-
nition. Figure 14, which charts the three volumes one next to the other, 
summarizes the disintegration of Mitford’s chronotope. 

ix

Let me conclude by briefly returning to the beginning. Thomas Moule’s 
1837 map of Berkshire, reproduced in figure 1, gave a good idea of 
the type of geography congenial to modern idyllic form: parks, rivers, 
country seats, low urbanization (and no railway in the early twenties, 

Figure 13: Luddism, 1811–12, and Captain Swing disturbances, 1830

Source: John Langton and R. J. Morris, eds, Atlas of Industrializing Britain
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when Mitford starts writing). Figure 15 (overleaf) is another of Moule’s 
maps, Cheshire this time, and Knutsford, near the centre of the figure, 
is Gaskell’s ‘Cranford’, the setting of her 1853 rewriting of Our Village. 
In this case, Moule’s map precedes the novel by fifteen years, but it 
already casts a shadow over Gaskell’s projected idyll: urbanization is 
higher, Manchester is just 15 miles away, and by an uncanny coincidence 
Mitford’s typical walk would end more or less at the Grand Junction 
Railway, where one of the book’s most sympathetic characters, distracted 
by the latest number of Pickwick—the regular novelty which has just 
arrived from London—is killed by a train. Social geography does not 
agree with the form of the idyll here, and in order to keep the genre alive 

Figure 14: Mary Mitford, location of stories in volumes i, iii, v
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In a very large part of morphology, our essential task lies in the comparison of related forms rather 
than in the precise definition of each; and the deformation of a complicated figure may be a phenom-
enon easy of comprehension, though the figure itself have to be left unanalysed and undefined . . . 
The essential condition is, that the form of the entire structure under investigation should be found 
to vary in a more or less uniform manner. 

D’Arcy Thompson,
On Growth and Form
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Gaskell must literally hibernate her village: Cranford is presented as a 
place under siege, hardly alive, where no one dares to go anywhere, and 
everything is painstakingly saved (candles, carpets, clothes, stories . . .) 
to make it last as long as possible; and even so, only the half-magic 
arrival of Indian wealth can prolong its artificial existence. For every 
genre comes a moment when its inner form can no longer represent 
the most significant aspects of contemporary reality, I wrote in the first 
article of this series (nlr 24): at which point, either the genre betrays its 
form in the name of reality, thereby disintegrating, or it betrays reality 
in the name of form, becoming, in Shklovsky’s words, a ‘dull epigone’. 
Mitford in 1832, and Gaskell twenty years later, are the two ends of the 

Figure 15: Cranford

Source: Moule, The English Counties Delineated
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spectrum: Our Village explodes, and Cranford is Madame Tussaud’s idea 
of a village story. 

Make no mistake: Moule, Barrell, Langton and Morris have made maps 
of real English spaces, reproducing actual features of their material 
environ ment; I have made maps/diagrams of fictional worlds, where the 
real and the imaginary coexist in varying, often elusive proportions. The 
figures are different. But when they are collated and juxtaposed, they 
allow us a glimpse of what D’Arcy Thompson had in mind in his great 
final chapter on ‘The theory of transformations’:

We rise from a conception of form to an understanding of the forces which 
gave rise to it . . . and in the comparison of kindred forms . . . we discern the 
magnitude and the direction of the forces which have sufficed to convert 
the one form into the other.15

In the comparison of the kindred forms of Our Village in 1824, 1828, 
and 1832, and of the initial and final decades of Annals of the Parish, 
and of the British and German village stories, we discern indeed the vari-
ous directions in which rural class struggle, the industrial take-off, and 
the process of state formation have ‘converted’ the shape of nineteenth-
century idylls. As in an experiment, the force ‘from without’ of large 
national processes alters the initial narrative structure beyond recogni-
tion, and reveals the direct, almost tangible relationship between social 
conflict and literary form. Reveals form as a diagram of forces; or per-
haps, even, as nothing but force. 

15 D’Arcy Thompson, On Growth and Form, p. 1027.
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the highly interpretative <intertextuality> tag within the SGML tagset developed by the
Orlando Project for its history of women’s writing in the British Isles. Arguing that the
concept of intertextuality is both crucial to and poses particular challenges to the creation of

an encoding scheme for literary historical text, it outlines the ways in which the project’s tags
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1. Introduction

The Orlando Project is producing electronically a history of women’s writing
in the British Isles, in which an overarching discursive narrative is to be
backed by detailed accounts of the lives and literary careers of writers
alongside a wealth of more granular contextual information on historical
events, movements, and topics.1 The history takes the form of scholarship
which is both original and originally digital, and we are employing SGML
(Standard Generalized Markup Language) markup in a bid to find new ways
of doing literary history.2 Our contention is that some of the challenges
levelled at traditional literary history – its exclusivity, its linearity, an over-
reliance on narrative, a certain totalizing or monologizing tendency – may be
met by producing and disseminating literary history electronically.3 Our
document textbase comprises several kinds of material: historical-contextual,
biographical, and literary-critical. The project has been under way since 1995.

Computers and the Humanities 38: 191–206, 2004.
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We expect to be testing with users our basic XML delivery system in May
2004, and to be publishing a first phase of the project with more sophisticated
delivery in June 2005.

To produce the Orlando Project’s literary history, we have devised to date
four SGML document type definitions (DTDs): for events, life, writing, and
topic documents. The distinctive feature of these DTDs, unmatched to our
knowledge in any other application of SGML, is their high proportion of
‘‘semantic’’, ‘‘interpretative’’, or ‘‘content’’ tags in relation to the formal or
‘‘structural’’ tags which are based on the Text Encoding Initiative.4 In this
paper we examine a particular semantic tag, which we call ‘‘Intertextuality’’:
the way it functions, the kinds of material which it has been used to capture,
and its potential value to literary scholars using the Orlando textbase. Before
considering the <intertextuality> tag in detail, it will be helpful to present
some preliminary discussion of the concept of intertextuality, followed by
some background on our DTDs and their most important semantic tags. We
conclude with some general observations on the implications of our discus-
sion for text encoding generally.

2. Intertextuality

The project of literary history may be understood as the diachronic mapping
of intertextuality. Although as J. Kristeva says, ‘‘this term has often been
understood in the banal sense of ‘study of sources’’’, she and other literary
theorists have understood it or related terms – Kristeva uses ‘‘transposition’’
(Kristeva, 1984, p. 60), while M. Bakhtin, on whom she is drawing, uses
‘‘dialogism’’ (Bakhtin, 1981) – to denote the extent to which all texts are
produced and received dynamically as part of a rich and highly contested
signifying field. The concept of intertextuality thus extends well beyond the
notion of source texts or stylistic influence – the latter concept having been
employed by H. Bloom in particular to construct a masculinist model of
literary history as Oedipal (Bloom, 1973)5 – to the entire terrain of literary
history. This terrain includes the question of how texts come into being and
into meaning in an extensive formation of processes that embodies the
complexity of social meaning and relationships, past, present, and future.
Nor, as E. Rothstein has argued, does attentiveness to intertextuality pre-
clude consideration of people and texts, though proponents of Barthes and
Foucault might suggest otherwise, since these social constructs are more
easily tracked agents of literary historical diversity and change than are ab-
stract structures (Rothstein, 1991, pp. 116–122). The term ‘‘dialogism’’,
which we use interchangeably here with ‘‘intertextuality’’, perhaps evokes
most strongly the degree to which the processes to which both terms refer are
multiple, dispersed, and dynamic.
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The concept of intertextuality thus poses a challenge to the attempt to
devise an SGML encoding scheme for literary history: it cannot be excluded,
since it speaks to our fundamental concerns, but at the same time a complete
taxonomy of intertextual processes is impossible, if we consider Bakhtin’s
evocation: ‘‘The living utterance, having taken meaning and shape at a
particular historical moment in a socially specific environment, cannot fail to
brush up against thousands of living dialogic threads, woven by socio-
ideological consciousness around the given object of utterance’’ (Dialogic
Imagination 276). Or, as Roland Barthes suggests more poetically still, ‘‘The
intertext is … a music of figures, thought-words; it is the signifier as siren’’
(qtd. in Still and Michael, 1990, p. 18). A broad-based, integrating literary
history such as the Orlando Project cannot hope to track such intertextuality
fully. Its value lies precisely in its selectivity, although the infinite possibilities
for navigating the textbase by following the infinite ‘‘threads’’ fabricated by
the SGML tagging and hypertextual linking, plus the interaction between the
hierarchical tag structures and the nuanced prose they contain, may help to
provide a sense of the living, dialogic ‘‘threads’’ that animate the language of
the texts we discuss.6

3. Documents and Document Type Definitions

All of our DTDs include an identical range of structural tags (to handle, for
instance, short prose, scholarly notes, or embedded chronological items), and
an identical set of what we call core tags (for material such as names, titles,
dates, and organization names that will be crucial to hyperlinking and other
processing). The two more complex DTDs, for Life and Writing, employ
contrasting strategies in the way their interpretative tags structure our dis-
cursive prose. The Life DTD has a more regulatory, hierarchical structure,
whereas the Writing DTD has a much more flexible, flat structure. Beyond
the structural and core tags, there is no overlap in semantic tags between the
two DTDs. The Life DTD structures documents by using a dozen major
semantic categories of information marked by tags: these categories comprise
such matters as birth, family, education, occupation, health, wealth, politics,
death. All these tags are valuable for encoding material about a writer’s life,
and the way it relates to the processes of history and of literary production.
None of these tags is present within the Writing DTD, which defines a
contrasting structure for arranging the very different kinds of material nec-
essary to be recorded and analysed about texts, as distinct from writers.

The <intertextuality> tag occurs within the Writing DTD, which uses an
introductory Author Summary tag and just three major semantic tags – for
Production, Textual Features, and Reception – to organise all of the material
contained in a document about a writer’s literary career. These tags occur
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repeatedly within a single document to encode discursive prose on single
texts, groups of texts, or a writer’s entire oeuvre. For instance, a short excerpt
from the Writing document on the 18th-century dramatist Susanna Centlivre
employs all three major tags in quick succession:7

<PRODUCTION>3 February 1718: A Bold Stroke for a Wife, another
comedy by Susanna Centlivre, opened at Lincoln’s Inn Fields.
</PRODUCTION> <TEXTUALFEATURES>To win the heroine, the
hero needs to outwit her incompatible guardians. As so often in Centlivre,
disguise is crucial. From a visiting Pennsylvania Quaker named Simon
Pure, and the hero’s impersonation of him, comes the catch-phrase ‘‘the
real Simon Pure’’.</TEXTUALFEATURES> <RECEPTION>From
this plot Frances Burney borrowed the four guardians of her heroine in
Cecilia.</RECEPTION>

The Writing DTD also defines additional interpretative tags nested within the
three major semantic tags, a separate set for each semantic tag. These ‘‘second-
level’’ tags identify specific features of historical or critical interest. The Tex-
tual Features tag, for instance, permits a Character tag for writing broadly
about characterization, Character Name, and Character Type or Role tags for
identifying particular fictional characters, a Genre Issue tag for commenting
on generic matters, and a Genre Name tag for identifying specific genres. The
Centlivre passage above, for instance, also contains tagging for the perfor-
mance of the text, the name of the theatre, the motif of ‘‘disguise’’, the char-
acter type ‘‘Quaker,’’ a character name, and this play’s influence on Burney.
The high level of permitted inclusion in theWritingDTDpermits more flexible
use of the second-level tags than does the Life DTD, with its larger number of
exclusive semantic tags. Some of the semantic tags have attributes which
further specify the material contained in that tag. For instance, the Genre
Name has an attribute for regularizing: this means that the term ‘‘memoir’’,
which historically has been used in a number of distinct senses, may be reg-
ularized to either Autobiography, Biography, or in some cases History.

The Orlando delivery system will allow users to search and view the entire
electronic textbase, using tags and attributes for various purposes: to define a
group of texts or effects which a user wishes to pursue further, to investigate
the characteristics and history of such a group of texts, or to explore the
relations or ramifications of the writer, text, theme, or issue from which their
interest begins.

4. Exploring Literary Relationships with the Intertextuality Tag

The Intertextuality tag was designed by a team of literary researchers in
conjunction with SGML designers, so it represents the collaborative thinking
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of scholars well versed in women’s writing about what kinds of intertextual
threads need to be given particular prominence within a history of women’s
writing in the British Isles. Once designed, the tag was, as part of the DTD
devoted to critical discussion of individual writers’ careers and texts, tested
and revised. Within the Writing DTD, then, it interacts (and can be used
simultaneously) with a host of other tags that address other aspects of in-
tertextuality broadly conceived, including tags for influences on and by a
writer, tags for genre and generic issues (since, for Bakhtin, dialogism is
embodied to a large degree in generic forms and shifts), for the treatment of
particular themes, topics, historical figures, places, and organizations that are
all indices to the social web of textuality in which a text is embedded.

For the Intertextuality tag itself, we privileged the ‘‘source study’’
emphasis so common even in critical applications of the term that engage
with Kristeva (Plottel and Charney, 1978; Worton et al., 1990; Clayton and
Rothstein, 1991). So, although there are no necessary attributes or subele-
ments to the Intertextuality tag (which leaves it free to be used for demar-
cation of any kind of intertextuality), there is an optional attribute,
‘‘Intertext’’, that identifies the types of literary relationship we most fre-
quently wish to track. Because the question of tradition and influence broken
down by gender is particularly germane to feminist literary history, a further
optional attribute can denote the sex of the author of the intertext. In most
cases, then, the Intertextuality tag is used to demarcate a critical passage in
the document which comments on the way that a writer’s text has responded
to text by another writer.8 In sentences marked by the Intertextuality tag, it is
usual to find the (tagged) name of the secondary author, and generally the
(tagged) title of the secondary text. Some Intertextuality tags, however, en-
close statements about relation to an author’s entire oeuvre (so that no Title
tag occurs), or about some literary entity – Greek myth, for example, or
nursery rhyme or fairy story – which excludes a Name tag while it may
include other tags, such as that for Genre Name.

The first attribute, Intertext, categorizes discussions into eleven kinds of
textual relationships. Studies of inter-indexer reliability have shown a fixed
vocabulary to increase conformity in indexing: this conformity to users’
developed expectations, then, is an advantage of having a small range of
available attribute values. The fixed vocabulary also, however, unless elab-
orated indefinitely – something we have neither the resources nor the incli-
nation to attempt – reduces nuance; we hope, therefore, that an attribute here
will operate not as a limiting definition but as an interpretative marker and
retrieval aid, making its assertion about intertextuality and inviting further
processing by the user of the tag’s discursive content. The present, incom-
plete, state of the Orlando textbase, yields 925 uses of the Intertextuality tag.
Searching on the Intertext attribute (used for all but 88 of these tags) cur-
rently retrieves the following distribution of examples:
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That is, there are now 9 passages in writing documents which use the In-
tertextuality tag to enclose discussion of textual relationships between writers
where the attribute Intertext has been given the value Prequel. There are
almost twice that number discussing sequels or continuations.

For team members this tag raises an issue regularly raised in discussions of
our encoding system: how does the operation of markup influence the critical
thinking of those who practise it? Probably the very existence of the Inter-
textuality tag makes writers of documents more alert to reading and assessing
the relationships between texts; probably no tag in the DTDs has elicited
more consultation and discussion among team members in the course of
composing and marking up documents than this one. In view of the
importance of intertextuality in literary study, this is matter for rejoicing. It
might be feared that this tag’s existence would encourage taggers to draw
attention to writers’ trivial or inconsequential use of a phrase from Shake-
speare, for instance; but this does not seem to happen. Probably the time
invested in encoding (a disadvantage in that it makes the production of this
kind of research expensive) is useful in deterring team members from mo-
bilising tag, attribute and value unless they feel confident they have a critical
point worthy of record. The fact that attribute values distinguish an
Acknowledged from an Unacknowledged Allusion might produce anxiety
about drawing this distinction; but then the attribute in question is optional,
so a cautious tagger can always opt not to make a judgement call. On the
whole the most noticeable effect of operating markup appears to be both
increased sensitivity and increased precision in critical response to texts.

Searches using the Intertextuality tag with particular attribute specifica-
tions will enable a range of literary hypotheses and discoveries, by focusing
users’ attention on certain categories of textual relationship and their sig-

Intertext attribute value Examples retrieved Of total intertext attributes

Quotation 184 22%

Acknowledged allusion 161 19%

Adaptation or update 144 17%

Imitation 112 13%

Answer 97 12%

Unacknowledged allusion 71 8%

Parody 30 4%

Continuation 16 2%

Prequel 9 1%

Misquotation 7 1%

Satire 6 1%
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nificance for writing by women. Searching for the Intertext attribute value of
‘‘Answer’’, for instance, reveals a whole series of women, century after cen-
tury replying to texts by other writers. These findings would be of value to a
scholar interested in the notion of women writing dialogically. Refining the
search using the sex of author attribute reveals that a majority – but not a
huge majority – of these ripostes were addressed to men: 59% are answers to
men and 41% to women. Either set of results presents a fine route for nav-
igation of the textbase. The responses to men, for instance, stretch from 1589
to 2000.

Here are a couple of examples from the series produced by a search on
Intertextuality with an Intertext value of Answer and a SexOfAuthor value of
Male, to show the range of literary pathways opened up by this tag. The first
comes from the critical discussion of Mary Wollstonecraft’s Vindication of
the Rights of Woman, 1791, the second from commentary on Lucy Aikin’s
Epistles on Women, 1810.

<INTERTEXTUALITY INTERTEXT=‘‘ANSWER’’ SEXOF-
AUTHOR=‘‘MALE’’>She was replying to a number of authoritative
male texts about the nature of women: by Burke (who in Reflections on the
Revolution in France had glorified Marie-Antoinette and dismissed non-
queenly femininity as animal), Rousseau (who had allowed, in Emile, such
minimal and such ancillary consideration to the education of women), and
behind them Milton, who had pronounced in Paradise Lost that man was
made for God only, and woman for God in her man.</INTER-
TEXTUALITY>

<INTERTEXTUALITY INTERTEXT=‘‘ANSWER’’ SEXOF-
AUTHOR=‘‘MALE’’>Milton’s ‘‘He for God only, she for God in
him,’’ she says, is ‘‘blasphemous presumption’’. In her title poem Lucy
Aikin uses vigorous Augustan couplets for her ‘‘bold and arduous’’ project
of relating the history of women from the beginning in Adam and Eve to
the days of Rachel Russell and Lucy Hutchinson (the latter of whom had
only recently reached print). Her revisioning of Adam and Eve is
compelling. Adam, having no mother, is barely humanised until the
creation of Eve: it is at that moment that ‘‘a new soul that moping idiot
warms.’’</INTERTEXTUALITY>

The tag offers numerous other possibilities. The results of a search on the
Quotation attribute show writers making different uses at different historical
periods of quotations from other writers. They suggest that a late 18th-
century and early 19th-century movement aimed to raise the status of the
novel by regular use of epigraphs (on title-pages and as chapter-headings)
from already-canonical literature. Sentences about this period in literature
which are tagged as Intertextuality with the Quotation attribute include
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much reassuring reference to Shakespeare, Milton, Pope, Cowper, as well as
more daring, because modern, reference to Burns, Coleridge, Byron, and
perhaps challenging, perhaps defensive reference to (far fewer) female au-
thors. The search reveals that of the quotations thus identified, about twice as
many are of male-authored as opposed to female-authored texts.

The same search turns up the following from the Writing document on
Scottish novelist Susan Ferrier, 1782–1854:

<INTERTEXTUALITY INTERTEXT=‘‘QUOTATION’’>Critic Leah
Price has set out to explore the implications of the constant habit of
quotation indulged in by Susan Ferrier and her characters. Ferrier piles up
epigraphs three to a chapter, and mimics ‘‘manuscript commonplace-
books, collaborative albums, oral recitation, printed anthologies.’’ All
these, Price argues, offered readers the option of knowing authors in
approved parts, not the potentially difficult or disturbing whole.’’ </
INTERTEXTUALITY>

This more summary or analytical statement within an intertextuality tag,
produced alongside more granular results such as those given above, invites a
reader to assess this interpretative claim, while at the same time providing a
body of evidence against which they may test it. The claim may be weighed,
for instance, in light of the textbase’s revelation that the practice of inter-
textual quotation remains strong in later writers, such as the Victorian
George Eliot or our contemporary Maureen Duffy. Another popular current
practice is titling new works with quotation from canonical works, as is
evident from the following examples:

<TINTERTEXTUALITY INTERTEXT=‘‘QUOTATION’’ SEXOF
AUTHOR="MALE">Helen Dunmore published Burning Bright (whose
title comes from Blake’s lines about the tiger).</INTERTEXTUALITY>

<TINTERTEXTUALITY INTERTEXT=‘‘QUOTATIO?N’’ SEXOF-
AUTHOR=‘‘FEMALE’’>Critic Rees-Jones sees in the title of Carol
Ann Duffy’s Fifth Last Song: twenty-one love poems a reference to
Adrienne Rich’s ‘‘Twenty-One Love Poems’’ in A Dream of a Common
Language, 1978.</TINTERTEXTUALITY>

The tagging highlights the continuity of quotation as an intertextual practice,
alongside innovations such as the modern prevalence of quotations in titles,
and invites us to compare and contrast its occurrence in different writers,
genres, movements, and historical periods.

We have indicated above some uses of the attribute designating the sex of
the author of the intertext (that is, of the secondary author). Overall, our
current use of the Intertextuality tag indicates that male authors massively
predominate among those with whose works women’s texts assert relation-
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ship: 599, as compared to 247 instances. Various issues may be at play in this
result, not least being recognition: try as we might to maintain awareness of
less read texts, more canonical ones are still more likely to be noticed. It is
nonetheless interesting to use the attribute for the sex of the secondary author
in conjunction with various values on the Intertext attribute, for example as
one means of assessing that thorny issue in the history of women’s writing:
the question of the existence and nature of a female literary tradition or
traditions.

Of the various Intertext attributes, the value of ‘‘Adaptation or Update’’
produces results in which women’s use of women is more common, as in the
following:

<INTERTEXTUALITY INTERTEXT=‘‘ADAPTATION-UPDATE’’
SEXOFAUTHOR=‘‘FEMALE’’>Anne Bannerman’s ‘‘The Nun’’
(adapting a story from Stéphanie-Félicité de Genlis) features a dying
speaker who takes the veil in order to make it possible for her sister to
marry. The unhappy ending is original, not in Genlis.</INTER-
TEXTUALITY>

Tracking gender, of course, is never simple. A user narrowing a search on
Intertextuality tags to ‘‘Adaptations or Updates’’ designated as of female
authors would miss the following, about contemporary Irish poet Eavan
Boland:

<INTERTEXTUALITY INTERTEXT=‘‘ADAPTATION-UPDATE’’
SEXOFAUTHOR=‘‘MALE’’>The title poem imitates the underworld
journey of Virgil’s epic hero, but in a female version. Sappho is Boland’s
guide on this journey, as Virgil was Dante’s.</INTERTEXTUALITY>

This is a salutary reminder that interpretative tagging is not a simple matter.
Another team member’s reading of Boland’s poem would easily have led her
to tag directly an intertextual relationship with Sappho as well as with Virgil,
particularly if she had a strong critical interest in the possibility of a female or
lesbian tradition. Given that time and resources are finite, and intertextuality
pervasive, there’s always the question of where to stop. Likewise, some
observations which a team member has tagged as Intertextuality, with the
Misquotation attribute, might have been tagged by a different team member
as a Quotation instead. Can one conclusively decide when less than perfect
accuracy becomes creative misquotation? Or something tagged with the
attribute for Unacknowledged Allusion may really deserve the attribute value
denoting Acknowledgement, only the writer concerned has tucked away her
identification of her reference so obliquely or allusively that a tagger is
overwhelmingly likely to miss it.

Results of searches of the Orlando textbase will never be comprehensive or
scientifically reproducible, since decisions around the use of interpretative
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tags, attributes, and values such as those we have been discussing are sub-
jective matters. They depend firstly on whether the individual team member
composing the document identifies an intertextual relationship, and secondly
on whether that team member has decided it is of sufficient significance to
tag. But we hope to have illustrated some of the uses of such tagging. It
structures searches and retrieval of the textbase so that users can read
through a focussed selection of material – say on literary parody – in order
either to enhance understanding of the nature and processes of parody or to
enhance understanding of how women in particular have used parody. It can
identify an area to stake out for future research. And it can throw unexpected
light on some tangential topic, which the encoding scheme has not specifically
singled out, but which it enables. Such a topic is historically changing atti-
tudes to Shakespeare, who, not surprisingly, ranks first among writers named
in the Orlando textbase.

The uses of the Intertextuality tag by no means exhaust the potential for
accessing critical leads about intertextual writing in the Orlando electronic
textbase. A scholar interested in parody might investigate works with the
GenreName tag regularised to the values of Parody and Mock Forms, for
instance, and also the different tags used to capture material about influ-
ence.

This section of the Writing DTD designed by the Orlando team, however,
does make a strong statement about ways of talking about intertextuality.
The list of values for the Intertext attribute sets out a taxonomy for inter-
textualities that operates in dialogue with the taxonomies of the other tags in
the project’s DTDs. The material already captured in this tag, in its attributes
and values, could be pursued more fully than we have done here, and will no
doubt yield conclusions we have not yet foreseen. It remains to be seen how,
once our complete delivery system is up and running, the varied population
of literary scholars will handle the tools we have made. We expect that
scholars will come up with new uses for and access new areas of potential in
our encoding system.

5. Conclusion

The Orlando intertextuality tag bears a synecdotal relation to the project’s
tagging enterprise as a whole. Contested like many other literary critical
terms, it foregrounds the extent to which the tags we are devising do not
denote something that necessarily inheres in the texts we are discussing in an
objectively verifiable sense. An intertextuality tag is an interpretative claim in
itself, and it points up the particular challenges that a critical project aiming
to tag extensively for conceptual content poses to DTD design and tagging
practice.
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While all tagging may be understood to be interpretative, there is a vast
difference in degree if not in kind between the application of a <P> tag to a
portion of a document, or even a <NAME> or <PLACE> tag, on the one
hand, and the application of an <INTERTEXTUALITY> tag with attri-
butes on the other:

<P><TINTERTEXTUALITY INTERTEXT=‘‘ALLUSIONUN AC-
KNOWLEDGED’’ SEXOFAUTHOR=‘‘FEMALE’’>Critics have not
infrequently likened Margaret Oliphant’s Phoebe Junior to Jane Austen’s
Emma. </TINTERTEXTUALITY> </P>

C. Huitfeldt argues that ‘‘being interpretational does not mean being entirely
subjective – there are some things about which all competent readers agree, at
least for all practical purposes’’ (Huitfeldt, 1995, p. 237). Those matters of
agreement include most (though not all) applications of the Orlando Project’s
Genre Name tag or its Setting Date tag; they will include a smaller pro-
portion of applications of all the Intertextuality tag. Undoubtedly some
scholars will disagree with the ways we have chosen to encode, if only par-
tially, the vast field of discursive relations we call intertextuality – in much the
same way as they might disagree with the approach to intertextuality taken in
a monograph on intertextuality in women’s literary history – and some will
disagree with the basic ontology and taxonomies represented by the DTDs.
But while the likeness or unlikeness of Phoebe Junior to Emma might be
infinitely debated, the fact that critics have broached the debate is a matter of
record.

Both the structure of the Orlando intertextuality tags and their imple-
mentation in encoded documents, however, mean that their interpreta-
tiveness will function quite differently from the way it would if embedded in a
printed argument. The question whether one perceives and mentions an in-
tertextual relationship at all (say a title-page epigraph or the echo of a specific
social debate) has greater significance in our document encoding system than
it would in simple prose. A prose mention may be used by readers in guiding
inquiry or gathering evidence; our encoding system and its tags will no doubt
be used, as we have used them here, for counting, sorting, ranking, and
comparing numerical results, as well as for navigating through our materials,
collecting groups of documents, or creating composite documents for read-
ing. Nuance and complexity can come into play only through the co-oper-
ation of users.

The complexity of the issues surrounding the role of intertextuality within
an electronic literary history invites us to evaluate our own assumptions
about the purposes and implications of text encoding. We might begin by
noting that articulations of how to conduct and evaluate endeavours in
humanities computing frequently privilege the notion of ‘‘rigour’’. In dis-
cussions of text encoding and knowledge representation, this word seems to
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function to associate tagging practices with what N.K. Denzin, in considering
‘‘The Art and Politics of Interpretation,’’ has called the ‘‘canons of good
science,’’ including ‘‘consistency, reproducibility, precision, and verification’’
(Denzin, 2000, p. 508).9 The word is strongly associated in qualitative re-
search with positivist and postpositivist notions of objectivity (Guba et al.,
2000, p.112). Rigour is thus loosely but powerfully associated with notions of
scientificity, disciplinarity, regulation, consistency, hardness, and severity.
Etymologically, it is linked to rigidity (not to mention rigor mortis). It is
frequently used in contexts that suggest it is gendered. Without taking up that
last point (which has been argued elsewhere) it is worth noting how these
notions exclude another set of associations with the idea of the practice of
science: originality, creative leaps of thought, the ability to perceive and
recognize the unexpected. This second set of associations is at least as
important to our agenda as the associations of the word ‘‘rigour’’. And the
notions linked with rigour need some qualification to make them encompass
good tagging practice. Certain kinds of consistency, for instance, are of
course crucial to text encoding. Tagged text must be processable in order to
yield results that are in some way meaningful. Structural tags and core tags
depend for their effectiveness on absolute consistency. The Orlando Project
strives for consistency in its tagging in various ways (see Butler et al., 2000),
of which one is extensive documentation of the intended meaning and
function of all tags and attributes (including those for intertextuality), in
order to disambiguate them as far as possible (Figure 1).

However, an unexamined fear of the ‘‘soft’’ side of text encoding could
cause us to limit both the kind of endeavours we might undertake or the
results we value. To undertake to tag every instance of intertextuality would
leave no time to tag any other feature of the text. But to engage critically with
a text makes no demand for comprehensiveness; it makes no demand for
rigorous prioritizing (to rank every instance of intertextuality in this text in
order of importance and to tag the top two only). These are not routes that
can lead to enhanced understanding of a text. To impose factitious consis-
tency on an inconsistent body of material (here texts and the relations among
texts) is neither sound science nor sound criticism. The messiness of inter-
textuality, itself strongly associated by many theorists (e.g. Barthes) with the
feminine and an assault on the author-function, compromises from the outset
the practice of disambiguation as it is understood in much encoding practice.
As J. Still and M. Worton put it, it blurs ontological distinctions: ‘‘The
feminine is thus inescapable – and reveals itself in the practice of (intertextual)
writing as an active, anti-organisational principle of artistic creation’’ (Still
andMichael, 1990, p. 33).10 But the messiness of intertextuality opens the way
for a critical, evaluative encoding system to capture the play of inter-relation
between the tag-attribute-value and its prose contents, on the one hand, and
to fulfill the demands of computability by sorting like with like on the other.
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As social scientists have recognized for some time, consistency is crucial in
some contexts, but less so in others; it is certainly not the only criterion for
interpretational validity (Armstrong et al., 1997). Recognition of low levels of
inter-indexer and inter-linker consistency (Leonard, 1977) is indeed pushing
concern away from the achievement of consistency in the direction of in-
dexer-user consistency and of unlimited aliasing (Ellis et al., 1994). If highly
interpretational encoding of the kind we have outlined here is thought of as a
hybrid of powerful and flexible indexing with a new form of argumentation,
it becomes – provided it is well documented and communicated in delivery to
the user – a starting point for further enquiry rather than a limiting or closing
off of interpretative possibilities. As G. Tuchman reflects on the conclusions
of Edging Women Out, the quantitative sociological study of Victorian wo-
men writers by herself and Nina Fortin, ‘‘Such statements provide only a
preliminary grounding of observed patterns in historical reality. They cannot
tell what it meant to be a male or female novelist in Victorian Eng-

Figure 1. Excerpt from Orlando Project in-house documentation for the Intertextuality
tag: intertext.
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land …’’ (Tuchman and Fortin, 1989; Tuchman, 2000, p. 312). The inter-
pretatively encoded scholarly textbase produced by the Orlando Project
likewise puts forward patterns that we hope will establish their validity by
offering new and useful ways of arriving at meaning. Certainly such a text-
base offers the user greater power to examine, exploit, and engage critically
with the critical paradigms that structure historical and textual evidence than
do printed research results: it invites new kinds of scholarly dialogue.
Bakhtin, in his notes towards a ‘‘Methodology for the Human Sciences,’’
distinguished between the ‘‘exact sciences which constitute a monologic form
of knowledge’’ and those that are ‘‘differently scientific’’ because dialogic in
their engagement with ‘‘an infinity of symbolic contextual meanings’’
(Bakhtin, 1986, pp. 160–161).

The literary texts discussed in Orlando’s Writing documents were written
without any prescription of consistency or limitation upon dialogism. Tags
designed to capture the noteworthy features of these texts, pre-eminently the
Intertextuality tag, need to temper consistent practice with as much elasticity
and fluidity as possible. The Orlando Project’s Intertextuality tag is part of a
larger system of knowledge representation that has been devised to represent
the complex textual and social relations associated with the literary pro-
ductions of women in the British Isles. In its encoding and its content it
strives to be dialogic: it offers an invitation to assess and debate the history of
women’s writing (an inconsistent and heterogenous body of texts, among
which patterns or partial patterns may, however, be discerned and rendered
visible to users of the electronic text). It also offers another invitation: to
learn to know and perhaps to develop further the concepts, processes, and
methods that we employ in making history in new ways.

Notes

1 For the sake of clarity, this paper uses ‘‘writers’’ to mean the authors who form the material

of our research, and ‘‘team members’’ for those in the Orlando Project who are writing
about those authors. Similarly, ‘‘text’’ in this paper means one of the texts by those historical
writers, and ‘‘document’’ is therefore used for the accounts we are producing of them. We

retain, however, the use of ‘‘textbase’’ to describe the entire collection of Orlando docu-
ments, along with references to ‘‘text encoding’’ generally.

2 For the use of the phrase ‘‘originally digital’’ to distinguish scholarship produced as elec-
tronic media from extant material being translated into it, see J. Unsworth (2001).

3 For an introduction to the Orlando Project’s principles and methods, see Brown et al.
(1998a, b).

4 We recognize, of course, that ‘‘content’’ and ‘‘structure’’ are simply at opposite ends of an

intepretational spectrum: more on this towards the conclusion.
5 Bloom’s theory of influence bears intriguingly on the concept of intertextuality since, as J.
Frow notes, for Bloom an unwillingness to engage with or even to read a predecessor

indicates a relationship of influence (Frow, p. 132).
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6 On connections between hypertext and theories of the dispersed and decentered text, see
Bolter (1991), Landow (1992) and Miall (1999). For an introduction to and bibliography of
hypertext generally see McCarty, 2001.

7 In this example, as in others below, extraneous tags have been removed to make for easier
reading.

8 This paper will refer to the writer who is the subject of the document as primary, and to the

other writer as secondary (though that writer may of course have a document of her or his
own elsewhere in the textbase, and would count as primary in discussions of any Intertex-
tuality tags occurring in that document).

9 He mentions these as validity criteria for the grounded theory school in qualitative research,

one of the dangers of which, he claims, is that ‘‘the analyst may get lost in coding and
category schemes’’ (508).

10 Considerations of gender in relation to text encoding are rare. In analysing their con-

junction, K. Sutherland sees promise in the conjunction of the culturally debased and the
technological: ‘‘Together computers and women authors represent a conjunction of inau-
thenticities, in their relation to books, knowledge as high culture, and textuality, which itself

proposes an intriguing, because profoundly unstable and temporary, political alliance’’
(Sutherland, 1993, p. 64). For a thoughtful consideration of what ways in which unexamined
cultural assumptions can limit the uses of electronic texts see Flanders (1997).
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Supporting Annotation as a
Scholarly Tool—Experiences From
the Online Chopin Variorum Edition
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John Bradley and Paul Vetch
Centre for Computing in the Humanities, King’s College London,
UK
.......................................................................................................................................

Abstract
In a meeting at King’s College London inMay 2000, John Unsworth proposed a list
of seven ‘scholarly primitives’ which he claimed were ‘self-understood’ functions
forming the basis for ‘higher-level scholarly projects, arguments, statements [and]
interpretations’ (Unsworth, 2000). He claimed that his list summarized activities
that were ‘basic to scholarship across eras and across media’, and went on to say
that an analysis of these scholarly primitives might result in a clearer sense of how
computing tools could support the scholarly endeavour. Here we focus on the
primitive that was second on Unsworth’s list, after ‘Discovering’: ‘Annotation’.
Our work on annotation arises out of a developing awareness that established
Humanities Computing (HC) areas of interest, do not seem always to connect with
the actual process of the research work being carried out by most humanists. We
claimed in Bradley (2005) that a fundamentally different usage paradigm than those
in operation in established HC was necessary to even notice, and then follow-up
on, the potential of scholarly annotation as a computer-supported activity.
This article presents our experiences, and the eventual outcomes, of the process
of developing annotations tools for the Online Chopin Variorum Edition project
(OCVE).1 Beginning with a brief overview of activities related to annotation in
Humanities Computing and Computing Science, we introduce the visible parts of
the OCVE project, and address some discussion to the structures behind the
scenes that support what it does, reporting what worked and what did not. We
conclude by analysing the significance of our findings and describing the
direction we think our annotation tool will take.

.................................................................................................................................................................................

1 What Do We Mean by
Annotation?

We should say from the outset that we are not
talking here about the specialized meanings for the
term ‘annotation’ that appear in various comput-
ing-related disciplines, in contexts such as ‘linguistic
annotation’.2 We are, instead, talking about a

process that is perhaps more mundane, and
often less thought about: one which, in the paper
world, is represented by writing in the margins of
a book.

This mode of annotation is noted by William
S. Brockman et al., in their report to the Council
on Library and Information Resources entitled
Scholarly Work in the Humanities and the
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Evolving Information Environment (Brockman
et al., 2001). Their report responded to the evident
feeling among librarians that digital libraries had
not produced the kinds of transformation in
scholarship that had been expected at the beginning
of digital library development. Brockman et al.
noted that part of the reason for this sense of
disappointment is that digital libraries, as they
currently are delivered, do not intersect terribly
meaningfully with the process of scholarly research.
They continued by examining several aspects of
scholarship, and noted that scholarly annotation
was evidently an important element of the activities
of many scholars. See, for example, this quote from
a researcher cited in Brockman et al.:

If . . . I really have to study, learn and absorb
what’s in [something I’m reading], I make a
photocopy and I write in the margins. And I
underline, too. But I almost never underline
without writing in the margin . . .Otherwise,
I can find myself simply underlining, rather
than absorbing. (p. 7)

There are two things to note about this description
of an annotation process.

Firstly, the researcher quoted above acknowledges
a clear distinction between the value of making casual
markings (such as underlining) in a book which
might happen in a ‘semi-automatic’ and unthinking
way, and the more engaged, cognitive process of
writing a meaningful note. Secondly, the evident
purpose of writing the note is more strongly to fix the
reaction that came into the researcher’s head. As
John Lavagnino observes in ‘Reading, Scholarship,
and Hypertext Editions’ (Lavagnino, 1997), reading
leads to interpretation ‘by way of generating reac-
tions that we subsequently seek to describe or
explain’. A marginal annotation both clarifies and
fixes the reaction it records in the mind of the
researcher so that it can more effectively contribute
to the process of interpretation.

An important starting point for all discussions
within Humanities Computing (HC) must be the
Text Encoding Initiative (TEI) (Sperberg-McQueen
and Burnard 2002). There, one finds in Section 6.8
the definition of the <note> element which is
described in the Guidelines as an element ‘provided

for the encoding of discursive notes, either already
present in the copy text or supplied by the encoder’.
This draws our attention to the primary role of the
TEI DTD—to define a scheme for marking up pre-
existing text, including those which perhaps contain
annotations themselves. The comment ‘supplied by
the encoder’, however, is interesting and suggests an
alternative appropriate use of this tag by a third
party—although in this case it is the person who is
identified is someone preparing a text for a digital
edition, rather than being an edition user.
This, perhaps, reflects the reality of XML when
one speaks of annotation as an ‘inline’ process: if
one wants to enrich a text by tagging it one must
also, in some sense, own the file annotate in which
it is stored.

TEI also introduced a number of strategies for
separating the source text from certain kinds of
markup (including some kinds of annotation) and it
is in these forms that TEI moves closer to the view
of annotation we wished to examine with the help
of Online Chopin Variorum Project (OCVE)—
something that is linked to, but separate from, the
material it annotates. In a handwritten note this
separation is normally patent: the source to
which the annotation applies is the printed text
(traditionally provided by the book’s author or
publisher); whereas the annotation is handwritten
(by the ‘user’ of the book) and clearly does not
belong to the source text. The note is a personal
comment applied to the text, positioned spatially
at or near to the point of interest in the text
which brought about the note’s creation. It follows
that there is a different sense of ownership
for the annotation than there is to the source text.
We believe that this aspect of annotation is one
that most strongly challenges established
humanities computing methods as they have
evolved so far.

When we see the separation of annotation from
the text it applies to, we see coming into focus the
forgotten person in some HC paradigms—the end
user. With the growth of HC and the increasing
importance of markup, the emphasis has shifted
from the active user who in the early days of HC
applied tools against texts and produced (hopefully)
novel results, to the editor, who uses XML and
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related technologies to provide end users with an
enriched version of a text. This has, of course,
proven to be very fruitful work and has produced a
number of valuable pieces of scholarship, but the
materials that have come out of this work leave the
end user in the position of being a passive viewer of
someone else’s material—without even the option
of annotation open to users of printed books.
The only way for scholars more actively to integrate
the digital materials that have emerged out of this
HC effort into their own research agenda is to print
out interesting web pages and write on them.

Thus, a part of what we hoped OCVE would be
about was to begin to investigate what happens
when we give end users—not project editors—
facilities that allowed them to use the computer to
help them develop their own models of what the
resource was about. OCVE would provide a
prototype of how one would integrate resources
stored centrally (a digital library) with tools that
allowed independent users to model their own
research interests. We believed that personal scho-
larly annotation, an activity identified by John
Unsworth (2000) and Brockman et al. (2001) as
primitive to humanities research, was amenable to
computing support.

2 Other Work in Annotation

The concept of annotation embraces a wide range of
possible activities, motivational stimuli and desired
outcomes, from the material act of adding marks to
a document mimicking basic personal markup
schema (for the purposes of providing an aide-
mémoire) to the recording of impressions and
cognitive processes as part of the interpretive act.
The range of tools being developed for annotation
broadly maps onto this same range of possible
activities.

There are two relevant streams of research we are
aware of from computing science. One, in some
ways closely related to our own work, is that of a set
of researchers centred on Catherine C. Marshall
(1998) and Gene Golovchinsky et al. (1999) This
work was stimulated by the potential for annotation
writing afforded by tablet computers—where the

user can take a pen-like object and literally write on
top of the digital copy—so called digital ink
annotations. This work has resulted in a range of
papers. One of particular interest to us is an analysis
of a collection of handwritten notes in secondhand
student textbooks (Marshall, 1998), and one of the
results of this work was some consideration of what
happens when notes originally written by an
individual for their private use become accessible
to someone who buys the secondhand copy—
thereby becoming more public. The issue of public
versus private annotations is further explored in
(Marshall and Brush, 2004).

Another strand of work explored ‘web annota-
tion’. Early work in this area is described in (Zohar,
1999), but W3C’s ‘Annotea Project’ contained the
beginning of serious, larger scale, development.
Annotea is part of the W3C’s Semantic Web
framework, and defines an XML-based way to
represent annotations that could be ‘attached to
any Web document of a selected part of the
document without needing to touch the document’
(Annotea, 2001). Web annotation shares the idea of
the notional separation between the annotator
and his/her source that characterizes the kind
of end user annotation we were interested in,
although the simplified model of annotator as ‘web
user’ and the source as ‘web (HTML) document’
would, ultimately, not be so appropriate to our work.

From 2001 until 2002 a series of Microsoft
research projects focused on annotation and colla-
boration, born partly out of interest in new features
of the Microsoft Word application (Brush et al.,
2001). One of the outcomes was the development
of the WebAnn environment, developed as a plugin
for Internet Explorer and described as an ‘online
discussion system [. . .] designed to support shared
persistent threaded discussions that occur in a
precise context’. WebAnn offered an annotation
environment within which notes could be added
either to user-defined ranges of text or globally to an
entire ‘page’. Once an annotation was entered by a
user, and assuming it was set by that user to be
publicly viewable (which was the default), it was
available as a ‘handle’ onto which a threaded
discussion could be appended by a community of
other users.
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An interesting characteristic of the tools we have
described here is that for the most part they are
predicated on a fundamentally collaborative model.
Although most offer users the ability to choose a
public or non-public status for a comment, much of
the thought going into the display and creation of
annotation in these tools is focussed upon making
annotations which are designed to be meaningful to
other people, rather than primarily for personal use
(cf. Marshall and Brush 2004). One of the aims of
WebAnn, for example, was to provide an environ-
ment within which a network of interconnected
(threaded) annotations could be built up to develop
a consensus of opinion, essentially for pedagogical
support. Collaborative writing is also the focus of
various wiki systems, and (Weng and Gennari,
2004) study annotation in this context as a way to
streamline the collaborative writing exercise.
Annotation for collaboration seems recently to
have become a significant topic in humanities
computing as well. See, for example, the imaginative
work of Brown’s Virtual Humanities Lab, reported
on in (Zafrin, 2005). Although we were interested in
ensuring that collaboration could be supported by
our annotation model, annotation for collaboration
was not the primary focus of annotation in OCVE.
We were trying to develop tools that would support
end user annotation for personal use—a use that
would, in the end, assist its user in moving from
reading to interpretation in the way that both
Lavagnino (1997) and Brockman et al. (2001) imply.

Annotation as a way of providing better tools for
end users is also now becoming a current topic in
the digital annotation research community. See
Agosti et al. (2005) for an interesting example, with
direct relevance to our own work.

3 Annotation in the Online Chopin
Variorum Project

The OCVE was a pilot project undertaken by a
team of people from Centre for Computing in the
Humanities, King’s College London with Prof. John
Rink (Royal Holloway College) between May 2003
and October 2004. The project aimed to construct
an online environment which would ‘facilitate and

enhance comparative analyses of disparate types of
source material’,3 which comprised the numerous
extant witnesses of Chopin’s works. It is worth
saying something about the nature of the source
material we were dealing with since its particular
complexity to some extent shaped the decisions
taken in approaching OCVE.

The work of Chopin presents serious challenges
to the traditional scholarly presentation of such
information because of the fairly unique circum-
stances surrounding its publication. In order to
ensure better copyright protection for his works,
Chopin would publish them simultaneously in
France, Germany and England. For each publisher,
the process was this: a score would be prepared by
Chopin, which would sometimes go through a
number of rounds of correction made either on the
same manuscript, copy manuscript or printed
proofs as the material was passed back and forth
between Chopin and the publisher. This evolution-
ary editorial process typically meant that each of the
three published first editions showed sometimes
very significant differences. As editions were subse-
quently reprinted there could be further interven-
tion either by in-house editors or proof readers
potentially resulting in the introduction of addi-
tional amendments. The net result of this is that
there can sometimes be in excess of fifteen different
witnesses to the same piece.

In print form, a variorum edition is—of
necessity—extremely complex, and must employ
numerous systems of sigla and shorthand notation
in an attempt clearly to represent the complex
differences between witnesses of a single work,
whilst at the same time modelling the familial
relationships linking witnesses together. As John
Lavagnino has argued in (Lavagnino, 1997) the
presence of such dense scholarly apparatus in a print
edition often seems something of a necessary evil:
necessary for the sake of completeness and scholarly
rigour, and evil for the extent to which the process
of reading such an edition is constantly interrupted
by the task of having to decode and expand the
cryptic apparatus to make sense of what is going
on in the text itself and its parallel editions.
However, for OCVE the core focus of interest to
musicologists is sited precisely within the
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supporting apparatus, and in trying to understand
the relationships between the witnesses, primarily
because the source material has often been mis-
understood and incorrectly interpreted in the past.
The challenge then was to not to try and create a
digital library publication modelling the function of
a print edition through the use of hypertext, but to
use the OCVE project as an opportunity to explore
the possibilities afforded by technology such as
optical music recognition, image manipulation and
the ability to cross-reference and model complex
relationships to create a virtual workspace within
which to study and compare a corpus brought
together in digital form for the first time.

The plans for the OCVE project were structured
around three conceptual models for the interroga-
tion of the raw data (which were to be high-quality
images of the original Chopin witnesses). The three
interrogative models were:

(1) superimposition, whereby it would be possi-
ble to lay two images on top of one another in
such a way as to make differences between
them become apparent;

(2) juxtaposition, enabling the user to select a
range of music from a base text and then elect
to display one or many excerpts of the same
range from affiliate witnesses to allow for
cross-comparison;

(3) combination/interpolation, such that a user
would be able to combine elements from two
or more witnesses together to create a
personal ‘version’ of a work, or to propose
in some sense a new ‘ur-text’.

The technical implementation of these three models
was left extremely open-ended and we were more or
less free to decide the approach to be taken. There
was a strong feeling that OCVE should focus as
much as possible on pushing technology to its limits
to provide a showcase for the potential utility of a
digital variorum edition.

Perhaps the most significant additional outcome
of the first OCVE workshop with musicologists in
June 2003 was that what musicologists most wanted
was not only a way of being able to explore for
themselves the relationship between different wit-
nesses but an environment within which they could

actually record their findings too, in much the same
way as they would if working with their own
personal printed edition. Because of this it was also
decided to pursue development of annotation tools
as a means of supporting scholarly research using
the OCVE prototype.

For scholars of Chopin, the differences between
witnesses that can be considered significant occur at
much lower levels of granularity than individual
bars or notes. Minute alterations in the length of
slurs or expression marks, tiny alterations in the
positions of performance markings, conventions for
scoring sheet music which differ radically from one
country to another, all result in pieces for which a
wide and ‘audible’ range of performance interpreta-
tion is plausible. It was apparent that some sort of
extremely low level symbolic representation could
be very helpful here, capable of storing both musical
and spatial data from the source images. However,
it was also clear that to do this properly would
require a great deal of development work with
optical music recognition tools together with
considerable use of human intervention to ensure
that the markup was sufficiently accurate. Although
the scholarly orientation of the MEI markup scheme
(Music Encoding Initiative) (MEI, 2004) seemed
extremely promising in this respect, considerable
further work would be needed to extend it so that
it could appropriately express these very subtle
notational differences.

During the pilot phase, therefore, we elected to
work with images of the source material, which were
subjected to a rudimentary markup process to
break individual scanned pages down into more
meaningful units. We chose to work at the level of
the bar, primarily because in Chopin’s music the
number of bars tends always to remain stable across
different versions; his pieces underwent many very
minor changes but none of the substantive revision
we find in contemporary composers such as Lizst,
for example, for whom the bar is not a convenient
mode of comparison because his work was more
fundamentally and extensively unstable over time.
The bar, then, became the unit of comparison for
the juxtaposition and superimposition views. This
approach was not without drawbacks, mainly
having to do with material which does not
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comfortably sit within a ‘bar’ (for example,
key signatures, phrase marks, page titles, footer
text and copyright information) yet which is of clear
interest to a musical scholar. Nevertheless working
with this simplified model allowed us to progress
quickly with developing a working environment.

3.1 Juxtaposition
Juxtaposition was achieved using the rudimentary
bar markup applied to the images as described
earlier. The full page images of the manuscripts and
printed scores were stored within the a database,
above which a user interface was developed so that a
user could choose a witness from a list of those
available, and would then be presented with a large
image of the first full page. Clicking any bar on this
page would cause the system to dynamically
generate images of the same bar, across all available
witnesses, and present them together on a screen
such as that shown in Fig. 1. The user could then
reposition each bar image anywhere on the screen
by using their mouse to ‘drag and drop’, mimicking

the function of popular GUI environments.
Additional controls were provided to allow a user
to hide a bar image, and to switch to a full page view
of a selected bar image (i.e. selecting a different
witness to examine). In this way it was possible for
the user to arrange individual bar images to allow
for comparison by juxtaposition whilst also catering
for individual preference. Because a user might
spend some time arranging images to his or her
satisfaction, a mechanism was put in place to
remember the positions of the individual bar
images and restore these saved positions when a
user changed the bar context (for example, by
selecting to view the next bar).

3.2 Superimposition
Superimposition was achieved using the ability of
most web browsers to control, via javascript, the
alpha channel of objects within the viewport. Some
initial trials were done using witnesses which had
fairly major, albeit difficult to spot, differences
between them, and it became apparent that by

Fig. 1 OCVE’s juxtaposition screen
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laying two such pieces on top of one another and
altering by degrees the opacity of the uppermost
piece, allowing the lower piece to show through,
was certainly helpful. It was also found that rapid
alternation between 0% and 100% opacity was an
extremely successful aid to spotting differences
between witnesses.4 The key drawback of this
technique was that it was only truly useful for
witnesses which were, in the first place, similar—as
for example with a printed first edition of a score
and a revised later edition, since in this case the
revisions were inevitably based on the same printing
plates. There were situations where the technique
was more broadly useful, but a further difficulty to
overcome was that of scale—to compare images
there had to be a common scale. This was achieved
in the vertical axis by scaling images to a common
rastral height.5 Obviously to achieve a similar effect
in the horizontal axis as well would not have been
possible without deforming the images, which was
generally felt not to be helpful. In the OCVE pilot,
superimposition was partially implemented as an

additional feature of the juxtaposition screen
described earlier; each bar image in fact has its
alpha channel set by default at 50%, so it was
possible to move bar images over one another for an
elementary superimposition effect; alternatively,
mousing over the images would set them to 100%
opacity. This is one of the areas that could have been
substantially assisted by basing the overlay on
symbolic notation representations.

3.3 Annotation
Annotation of the OCVE witnesses was possible, in
the original pilot, by entering a special annotation
mode, for which it was necessary to login to the
website. This done, an ‘Add Annotation’ link was
visible once the user had selected a witness. The user
was then able to click any point on the image where
there was something significant or noteworthy: a
pop-up window was provided into which comments
and a label could be added (Fig. 2), and in the
background a coloured marker was added to the
image at the point where the user had chosen to

Fig. 2 Adding an annotation
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append the annotation. The user could additionally
decide whether or not to make the annotation
publicly available (by default, annotations were set
to be private, i.e. visible only to their creator). Once
the annotation had been written, it was stored to the
OCVE database, at which point the user would be
returned to the witness image. In the same way,
once a user had logged in it was also possible to add
annotations in juxtaposition view. We had antici-
pated that the juxtaposition view would facilitate
quite considerably users’ analysis of the witnesses
and so allowing annotations to be made in this view
was important.

Although the creation of annotations was only
possible for registered users, annotations with the
public flag set were visible at all times in both the
juxtaposition (bar) and full page views, where they
were represented by blue asterisk markers dynami-
cally superimposed on the images by the OCVE
application (Fig. 3). Clicking on an asterisk would
open the annotation in a popup window; the
asterisk marking the selected annotation would

turn red to help the user identify which annotation
was being viewed.

3.3.1 Organizing annotations

Annotations, once made, could then be filed within
a hierarchical structure, using an annotation
management interface. The idea of the annotation
organizer arose as a direct result of the OCVE plan
to support scholarly use of personal annotations.
Based on our stated premise that each annotation
serves as a record of a ‘reaction’ (to use Lavagnino’s
term) to the text which might eventually feed into
useful scholarly interpretation, we sought to further
encourage this process by providing the scholar with
a fluid mechanism for grouping and regrouping
their notes in whatever way they saw fit. Over the
course of a number of iterations, scholars could
gradually work over their annotations, associating
them in various ways, until helpful groupings (and
by extension, it was hoped, interpretation) emerged.
In the Social Sciences, this kind of text-work is
called qualitative research (QR), and several

Fig. 3 Viewing an annotation
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prominent pieces of QR software have been
developed to support this activity. There is further
discussion of this aspect of research in the
humanities and some of the possible parallels
found in models provided by the Social Sciences
in (Bradley, 2003).

In the most influential piece of software that
initially rose out of QR—Nud!ist—a hierarchy was
used to represent the user’s developing interpreta-
tion of the text. Individual observations about the
text (at the bottom of the interpretation tree) would
be grouped together to form low level concepts, and
then in turn low-level concepts would be grouped
into higher-level issues/concepts, and so on. In the
end, as one moved from the tree’s trunk towards its
leaf nodes one moved from the most general
conceptual groupings (branches) to more specific
concepts lower down, and eventually to the notes
that represented direct responses to the text—
generally appearing as leaves in the tree. In OCVE,
then, we also provided a hierarchical structure to
organixe concepts. Each concept was entered into
the system in the form of a note, which could
comprise either just a label (functioning simply to
give the concept a name), or a label together with
descriptive text. The user was able to group concepts
together simply by attaching new notes to existing
notes, thereby adding an additional level to the
topology. Although there was technically no differ-
ence between a note which formed a ‘branch’ in
the structure, and a note which was a ‘leaf’,
what tended to happen was that scholars tended
to create notes at the ‘branch’ level with labels only,
as a means of structuring their full annotations,
which they only attached at the leaf level. The
structure that resulted was comparable with a file
system folder structure, with notes being used
purely as a grouping mechanism at branch levels,
and providing detailed information only at leaf
level.

In the pilot scheme, all of the annotations were
global to the system, although the intention had
been to extend the annotation scheme to allow for
‘ownership’ such that each user could have a
personal annotation tree. This would certainly be
necessary if annotation for this purpose is to be
further developed.

4 Technical Basis of the
Annotation Tool

Although the project team ultimately came to view
annotation as a mechanism by which the scholarly
team could represent materials that they wished to
publish—critical apparati for example—one of the
goals of the OCVE project was to consider how
annotation would also help the end user as a place
where he could record and organize his/her ideas.

Annotation by the scholarly editorial team could
be thought of as a part of a publishing cycle—
developed over a period of time, and then, at the
end, finally set as a relatively static component of a
then stable publication. In contrast, however,
annotation by end users could be added at any
time—indeed it was likely that personal annotations
would be added after ‘publication’, rather than
during publication preparation. This dynamic
character of end user annotation needs to be
modelled by technologies that work well with
dynamic processes. Thus, our prototype is built on
top of a relational database since the relational
model, and the database engine that implements it,
is designed exactly for this kind of dynamic
process—and is more or less universally employed
throughout the computing industry for the storing
of dynamic data because it meets this need so well.
The images were not stored in the database
(although the database engine we used could have
accommodated them), but everything else was,
including the metadata (limited in OCVE 1) about
the pieces of music and the sources provided in this
prototype system, together with information about
where the bars were on the images. The database
contained a rudimentary formal model that brought
together information about a particular source with
information about the rather more abstract sense of
the ‘work’ in the sense understood by musicians.
The database model can be seen in Fig. 4; a more
sophisticated model is now being developed for the
second phase of the project.

Annotations were stored in the database as
well—they were the actual ‘dynamic’ material
here, after all—and since for OCVE we had only
page images as sources each annotation had there-
fore to be anchored to a spot on the image,
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the formal definition of the link anchor specified (1)
in which image the annotation was connected to,
(2) the x–y coordinates it was linked to, and (3) for
the sake of computer performance, the particular
bar in which the annotation was connected (if it
was, in fact, in a bar at all). The database model
allowed for an annotation to be linked to more than
one spot: this would allow a single annotation to
contain some text that compared one point in the
music to another in any other image, work, or
source in the collection.

Having constructed a formal model that
expressed the various aspects of annotation that
we were interested in, we needed to design
mechanisms to allow both the project team and
end users to create and manage annotations
themselves. OCVE is a digital project which was to
be delivered over the web. Thus, the technology our
users were going to have to use with OCVE was
determined for us—the browser. Other aspects of
the technology were similarly largely predetermined.
First, user’s personal annotations, would be made
accessible by means of a web application (we chose
to create ours using the Tomcat engine and some
technology we have developed in-house called
rdb2java which facilitates the connections between
a web application and a database) that could
simultaneously show the underlying structure of
the OCVE materials, and the annotations on top of
them. All the data, including user annotations,

would be stored in the central database that sat
behind the web application.

Browser technology has had a kind of Moore’s
law of its own over the past number of years—the
increase manifesting itself not in terms of speed,
but in terms of sophistication and complexity. The
simple viewing of static web pages is no longer the
only facility that today’s web browsers provide, and
particularly in the implementation of the juxtaposi-
tion page we took advantage of a number of the
newer mechanisms—CSS, the DOM and JavaScript.

5 What Worked and What Did Not

OCVE was a first prototype, and as such it achieved
its main goal—not so much to produce definitive
versions of its components, but instead to provide
a model of what might be built that could be
examined, discussed, and evaluated by all OCVE
participants from technical developers to musicol-
ogists. Thus, OCVE 1 represented a partially work-
ing vision of how one might extend existing models
of variorum editions. The evaluation revealed much
interest, bordering on amazement, by musicologists
in the juxtaposition view. This was not perhaps
surprising: the juxtaposition tool broadly corre-
sponds to text-oriented juxtaposition tools available
in various systems that support the development of
variorum editions. OCVE’s main extension here was

Fig. 4 Digital Entities in OCVE 1

J. Bradley and P. Vetch

234 Literary and Linguistic Computing, Vol. 22, No. 2, 2007



the provision in a ‘standard browser’—such as one
would find pre-installed on a computer—of
mechanisms to allow the user to layout the
juxtaposed material in ways that suited his/her
interest. Indeed, some of our users reported that
they found that having the ability to drag images
around the screen was so evocative of a desktop GUI
environment that they found themselves
attempting to perform other GUI gestures, such as
mouse selection, and finding that they could not
do so!

Annotations did not prove to be as successful.
There ended up being two kinds of uses in OCVE.

First, there was a significant amount of effort put
in by the scholarly team to use the annotation tool
as a mechanism to record apparatus criticus. As a
way of representing this material, annotations
worked reasonably well—a few minor adjustments
in how annotations could be collected together so
that they could be presented in a ‘commentary’ view
might be the next step. This was relatively
successful.

The most significant failure was in the expected
second use—assessing how end users might make
use of annotation tools to record their own
materials. Of course, one of the reasons why this
failed was inherent in the nature of the pilot:
in the end there was too little material in OCVE
(only two one-page preludes in twenty five versions)
to provide a valid test. The original project plan
had intended to include a much larger and
potentially more complex and interesting work
in the prototype (The Barcarolle in F-sharp major,
op. 60). In the end, various issues (including
a number of non-technical ones) prevented this
from happening. The two small preludes that
were included did not engage any of the research
interests of our musicologist end users, and so any
serious test of annotations for end users did not
happen. Although there was no independent
annotation by musicologists done in OCVE 1,
we did monitor a limited amount of experimental
interaction with the annotation system by musicol-
ogists, and the following observations are drawn
from this.

Perhaps the major technical problem with
the handling of annotations for personal use was

in the area of Human Computer Interface (HCI).
It soon becomes apparent in modelling any
annotation system that a user’s experience of
making an annotation is all important; anything
which a user perceives as a hindrance to recording
his responses to a text indicates a fairly profound
problem. One characteristic of the process of paper
annotation is that at no time does a user need to
expend any energy on deciding an appropriate
format, say, for an annotation. She/he is free to
annotate spontaneously; what is important is, first,
the provision of a seamless, fast way of composing
the annotation and simultaneously associating it
spatially with the region of the source text which has
provoked a response. Following the basic tenets of
HCI work, our annotation interface had to strive for
the same degree of ‘naturalness’ as that provided by
pen and paper. Indeed, this is a part of the reason
why Catherine Marshall and other’s research on
annotation is connected with the appearance of the
tablet computer. We did not have the resources to
deal with the management of digital ink and
expected that our users would not either, so our
annotation mechanisms made use of conventional
computer interaction—pointing, clicking, and
typing.

There were, then, in OCVE three components of
the HCI aspect of annotation: viewing (existing
annotations); creating new annotations; and
organising annotations into a hierarchical structure.
We will discuss each of them briefly in turn.

5.1 Viewing
To begin, we will compare the experience of
revisiting printed pages with annotations already
on them with that of revisiting an OCVE image with
annotations already attached. In a book there are
few spaces available for annotations, which must be
squeezed in around the text. On the other hand,
every time the page is revisited, all the annotations
are immediately visible. Both these space and
visibility issues were dealt with differently in
OCVE from the paper model. The computer
screen is not very large, but the decision to show
annotations in a separate popup meant that
annotations did not need to be squeezed around
our text-images so as not to obscure them.
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On the other hand, pop-ups have become a problem
with modern security-conscious browsers some of
which require the user to specifically indicate that
pop-ups may be shown.

In OCVE, when a user revisited a page the
annotations themselves were not immediately
shown—only the spot to which they were attached
on the page, known as the annotation anchor. The
user had to click on the anchor marker to see the
attached annotation note. This does, of course,
result in a rather different user experience from
paper annotations. Instead of being immediately
confronted with all the annotation material, the user
can (indeed must) choose which ones to look at and
which ones to ignore before She/he has even seen
them. Moreover, the user must make his/her
selection based only on what little information is
provided by the position of the annotation anchor.
With the click and view model it is certainly
impossible for the user to quickly take in at a
glance what all the annotations are about—some-
thing that might be possible on paper. Surprisingly,
given this significant difference, this approach
(view only when requested) nevertheless seems
to be the commonly provided model for web
annotation, and our users did not express any
difficulty with it.

Although we did allow the annotation note text
to be moved around on the screen, the annotation
anchor itself, superimposed on the image to indicate
a linked annotation, was not movable, and a strong
case can be made for why this might need to be the
case. However, some of our musicologists were
worried that the anchor would invariably obscure
the area of the page upon which it sat, and an
option was added near the end of the development
to allow all the annotation markers to be hidden at
the request of the user so that the entire page could
be seen unmarked (or perhaps unmarred) by the
annotation anchors.

In summary, although our annotation model was
substantially different from the one provided by
tablet computers (which offer a paradigm closer to
paper-oriented annotation as it is actually practiced
by scholars), it seems that the model we used
worked reasonably well for the viewing of
pre-existing annotations.

5.2 Creation
The creation of annotations is another point of
comparison with paper-oriented methods. The act
of deciding to annotate, and the process of sorting
out the form it should take is by its very nature one
that interrupts the process of continuous reading.
However, as we can see from the quote earlier from
the Brockman et al. (2001) paper, from the
perspective of the annotator this interruption is a
welcome one—allowing for thoughts to take shape
and clarify sufficiently so that they could be set
down in words. The paper model, writing with a
pen or pencil on the paper, seems to cause little or
no undesired further interruption in the reading/
thought process of the annotator.

Adding of annotations in OCVE 1 was a more
complex procedure. Firstly, our model required the
user to first ‘sign on’ so that the ownership of the
annotation could be noted. Annotations had to be
stored on our server, rather than locally, and this
necessitated users identifying themselves to the
server. We found that our test users sometimes
began to use the system without signing in and then
discovered something that they wished to anno-
tate—the signing in process acted as an interruption
to the thought process, although it was at least only
necessary once for that session. One way to
minimize this interruption would be the use of a
‘just in time’ login box, which would discretely pop
up and offer the user a chance to login as soon as
they use a function for which user credentials are
required, rather than forcing them to visit another
page altogether.

Secondly, the process required that the annotator
first click where she/he wanted to attach the
annotation to. Once that was done a pop-up box
would appear which provided a place to record what
the annotation was to be about. The user had then
to remember to push the ‘submit’ button so that the
text She/he entered was sent back to the OCVE
server for storage. Clearly the need to push the
‘submit’ button interfered enough with our users’
thought processes that on a number of occasions the
annotator forgot to do so, and the text was lost.

One further related problem with the use of the
single mouse click to trigger annotation addition
was that the OCVE interface also used the single
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click gesture to indicate the shift from full page to
juxtaposition mode. We addressed this conflict by
adding the option of allowing the user to switch
between an ‘annotation mode’ (where the click was
interpreted as a request to add an annotation) and a
‘viewing mode’ (where the click meant switch to the
juxtaposition view centred on the selected bar). This
worked well enough, but only just. A better user
interaction paradigm would probably have made
use of a secondary mouse gesture such as a right
click, or ‘CTRL" click’, such that the primary
mouse gesture (left- or single-click) would be
reserved for switching between the full page and
juxtaposition modes, whilst the secondary gesture
might indicate that the user wanted to create an
annotation (for example). Unfortunately, it is
difficult at this point to provide reliable support
for secondary mouse gestures as described here
within the context of a web browser.

It might seem to the reader that these issues are
related to the minutiae of current browser technol-
ogy. However, there is an important principal here:
seemingly workaday (and ephemeral) HCI gestures
such as we describe here constitute the biggest
obstacle to successfully modelling annotation—
which is after all such an elegant and simple process
on paper—on a computer. The annotation process
is highly sensitive to the practical burden it places
on the mind of the annotator, and the process
outlined earlier, whilst not preventing users from
creating annotations in our system, nevertheless
constituted a clear interruption in the cognitive
process which flows from a having initial thought to
the desire to record it more or less spontaneously.
The spur-of-the-moment nature of annotation was
important to us here, and the way in which our
software handled this aspect of its character proved
just as significant as the means of storing and
organizing the annotations themselves.

5.3 Organization
Finally, as described earlier, we explored the
development of tools to assist the annotator in
organizing his/her annotations hierarchically. The
intent was to provide a space where the hierarchical
structure could be set up and then constantly

revised by the user as the issues that were
represented by the annotations became clearer.

By default when users made annotations, they
were automatically categorized as ‘unassigned’ and
it was then for the user to decide whether or not to
add meaning to the annotation either by categoriz-
ing it within an existing note tree structure, or by
adding a new category for it to reside in.
Annotations and categories were treated as having
the same status within the tree: thus, an annotation
placed within the category—say—‘Differences in
comparison to E1’—could also act as parent
category for other nodes, to which further child
annotations could be appended, and so on. Within a
hierarchical organizing principle, the annotation
management system was designed to be completely
flexible, such that it was left entirely up to the user
to decide a suitable taxonomy by which to organize
the annotations. An example of the beginning of
a possible user-managed hierarchy can be seen in
Fig. 5 (shown in the earlier version, without the
graphical livery that was subsequently added). Here,
a user is interested in organizing the textual variants,
as noted in the annotations, by publisher, and then
by the nature of the variant (possible engraving
error, and then musically valid variations by Chopin

Fig. 5 A personal annotation hierarchy
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himself and others). Other users might organize the
same annotations according to their own research
bias. In fact, as noted earlier, this ‘playing with the
hierarchy’ did not occur, although the system was
used by the project editors to organize and present
the critical apparatus as annotations. Thus, although
there was no serious testing of our hierarchical
manager as a tool for developing a structure over
time, we did explore this potential to some extent
ourselves.

One technical challenge was in providing a
browser-driven mechanism to allow the user to
structure their annotations. You can see the
functional prototype we provided as a user interface
for annotation management in Fig. 6. The interface
allowed the user to move both annotations and
notes (together with their requisite subnotes and
annotations) within the hierarchy structure by
selecting a note to be moved in the left frame, and
indicating a target position in the tree on the right.
Users could also add and delete notes. However,
although the prototype offered all the functions the

user needed to develop and maintain a personal
hierarchy, the interface that supported it seemed
constantly to get in the way. Although our test users
understood the hierarchical model, the interface
which supported the creation of the hierarchical
structure, and the filing of things in it (shown in
Fig. 6) proved too clumsy. Here was the point where
the limitations of the conventional browser model
became the most difficult to manage. A more
comfortable interaction paradigm—drag and
drop—was obviously a better one, but browsers
are not naturally equipped to support a user’s drag
and drop operations.

6 What We Learned

Firstly, our experience quickly showed us that a
publishing project such as OCVE was not an entirely
satisfactory environment in which to develop a tool
specifically for end users. Among our colleagues,
a tool’s importance was interpreted primarily as to

Fig. 6 The OCVE annotation filing screen
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how it facilitated the project editor’s task, and little
resource was available within the project to consider
how the annotation tool might operate for anyone
else. This is, of course, understandable. Funding for
projects such as OCVE is allocated to the potential
editors, not (at least directly) to the potential users.
Funding is tight enough, and the editorial task often
complex enough, that resources are simply not left
over to support development of items that do not
support the primary activity—producing the edi-
tion. It is, therefore, clear that simply appending the
development of end user tools on the back of
e-publishing projects is not effective; some different
strategy which places a greater emphasis on the
potential worth of such tools is essential, although
on the other hand work to develop tools for end
users can only usefully proceed when it is backed by
a resource that is rich enough to interest those same
end users.

Secondly, it is now much more apparent to us
that support for end user annotation in the context
of a web browser-based delivery mechanism is
limited by the design limitations of the browsers
themselves. Browsers are specifically designed to
support user viewing of material provided over the
internet. Modern ones are complex enough beasts
that it is possible to extend them to do all sorts of
things beyond the fetch/view/click model that forms
the basis for all browsers since Mosaic. However,
doing so leads one down the path to an obscure and
extra-standard world of browser plugins, Javascipt,
CSS and potentially XML support. Furthermore,
browsers are not well designed to support the
development and manipulation of local structured
materials. In the end, at present, end user annota-
tion crosses a boundary between what can be done
with a browser and designed in the context of the
WWW into the area of applications and data
models.

Thirdly, we have found that the ‘web annotation’
model that has inspired much WWW-oriented
research and development is inappropriate at least
for our goals here. In OCVE, annotations are not
attached to the HTML page that delivers the image
(as they are with ‘web annotation’ tools), but
conceptually to the image itself. This allows the
appropriate annotations to be shown even when

single bars, extracted from the full-page image for
each source, are shown in the juxtaposition view.
Attaching annotations not to a webpage—where
material happens to be presented—but to the digital
representation of the material it represents, is highly
desirable. Images, and image chunks, could be
shown in several different contexts in OCVE. Thus,
the job of showing an annotation anchor could only
be done on the machine that had structural
knowledge of these resources—in OCVE’s brow-
ser-oriented model, this had to be the OCVE server
itself. Our future work will be exploring ways to
store personal annotations on the client machine
rather than on a central server, and to achieve this
properly will require dealing with the sharing of
structural data between a central server and the
client software.

One of the surprising results from our work with
annotations in OCVE was in the nature of the
connection between the annotation anchor (in our
case, the coloured asterisk that indicates that an
annotation has been attached) and the source upon
which it is placed. The OCVE scholars were, in the
end, never totally comfortable with attaching these
anchors to any part of the image. They wanted to
think of the annotation as belonging to the bar of
music, whereas, in reality almost all the annotation
content was not about the bar as a whole but a bit of
the notation in the bar. In some cases, even the bar
might not be right—if the annotation observed a
musical phenomena that continued over several
bars. Of course, placing the marker directly over the
relevant notation would simply have obscured it.
The issue of exactly where to place an annotation in
a text is often also an issue in text-oriented projects
that are using TEI—sometimes the locality of
reference for the annotation is not clear.

We have concluded, ultimately, that the issue of
the locality of reference is one of the core
distinctions between public and private annotations.
In public annotations, (relevant both to our OCVE
researchers who were placing public annotations
that provided apparatus critici to the text, and in
many TEI publishing projects), the placement
constitutes part of a public statement, and it is
expected that if the placement poses difficulties,
some thought will be applied by the annotator to get
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it ‘as right as possible’. For private annotation, on
the other hand, the placement is often casual, and
indeed too much thinking about exactly where it
belongs would interfere with the recording process
that the creation of a private annotation was
supposed to support. Indeed, text-oriented annota-
tion—linked to a specific selection of text—might
well compel a user to tie the reference down when it
should, in fact, be left somewhat vague. This
distinction between public and private annotation
has also been noted in (Marshall and Brush, 2002).

We also thought about annotations in the
context of textual stability. Annotations in a book
will always be in the right place because the material
in the book does not change. This, of course, cannot
be said about the WWW, and indeed, there has been
much work done on how to keep annotations
synchronized with the right spot in an WWW page
as the page is changed (Brush et al., 2001). We
think, however, that OCVE should be thought of
more in the context of the digital library than in the
WWW in general. In the digital library, there has
been a growing recognition by those who maintain
such libraries that they have a duty to preserve what
they publish in perpetuity. FEDORA, for example,
provides a versioning mechanism so that even if a
better version of some material comes along, the
first version will continue to be available. Indeed,
at one time at least the FEDORA development
team was considering not having a ‘delete’ tool for
resources at all!

7 Future Work on Annotation

There are three major areas that seem to us to be
ripe for continued work in the second phase of the
OCVE project. The first relates to the design of
mechanisms that support not only personal, but
also public and collaborative annotation.

In OCVE, we imagined that users might wish to
comment on publicly provided annotations. This is
already possible in the model we have put in place in
that any annotation or note can contain a further
subset of notes, and this content can be contributed
by someone other than the original note’s author.
One use of this containment mechanism could
be to store remarks made by others—a kind of

multi-person blog attached to a single annotation,
similar to the threaded annotation provided within
WebAnn. We are, in fact, at the time of writing
developing a similar mechanism for one of our other
projects—the Digital Image Archive of Medieval
Music (DIAMM)—so that online discussions about
any of the images in the archive will be possible.

Other work on OCVE 2 will involve a continued
evaluation of how annotation mechanisms can better
be supported. New browser technology and strategies
such as AJAX better allow us to provide the user with
an enriched experience—although a number of
fundamental problems (such as the provision of
personal annotation storage space on a local
computer) seem not to be in the purview of browser
developers at this time. It turns out that an entirely
separate project undertaken by one of us will tackle
the issues of annotation of internet-served material
from an application rather than browser perspective.
This might well connect in the end with OCVE.

When thought of as annotation for end users we
believe that annotation takes on a number of new
aspects of computing that have been underrepre-
sented in HC in the past few years. However, we
believe that research and development in these areas
may result in tools and techniques that might result
in more of our humanities colleagues taking up
some of the goals of humanities computing—to use
the computer in the way to materially benefit
humanities research.
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Notes
1 The Online Chopin Variorum Edition pilot project has
been under the direction of Prof. John Rink (Royal
Holloway, University of London) in conjunction with
Dr Marilyn Deegan and Mr Harold Short (King’s
College London).

2 In this context, ‘annotation’ refers to descriptive
or analytic notations applied to raw language data.

3 Online Chopin Variorum Edition Project Description,
available online at http://www.ocve.org.uk/content/
description.html (May 2005)

4 This effect is in wide use in other fields. Cf.
for example, the open source Flicker utility
(http://open2dprot.sourceforge.net/Flicker/flkHome.
html) which is used for comparison of complex
scientific images. A similar technique as also used
during the work on the Gutenberg Bible, the HUMI
Project at Keio University (http://www.humi.keio.ac.jp/
en/introduction/index.html)

5 The term ‘rastrum’ is derived from the five-nibbed pen
used to draw musical staves, and refers to a single five-
line stave; hence the’rastral height’ is the height of a
five-line stave.
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The Evolution of Order
in the Chapter Lengths
of Trollope’s Novels
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Abstract
This paper presents the results of a statistical analysis performed on the
forty-seven novels of Anthony Trollope. It is shown that there is a trend in
the distribution of chapter lengths for each novel towards a state of increased
evenness. Some possible causes of the trend are considered, although the most
probable explanation is conjectural.

.................................................................................................................................................................................

1 Introduction

The forty-seven novels of Anthony Trollope provide
a rich field for comparative structural analysis.
In particular, measurements of chapter lengths and
an investigation of how chapter length distributions
change between novels reveal an interesting and
unexpected trend. As an illustration of the type of
measurement that will be considered in detail, the
number of words in each chapter of Framley
Parsonage and John Caldigate was calculated. Both
are novels of approximately 208,000 words, and
both were serialized. In Fig. 1, the resulting chapter
length distributions are displayed as histograms on
the same axes. It can immediately be observed
that there is a difference between the two distribu-
tions. The chapters of John Caldigate are tightly
grouped together in length, while those of Framley
Parsonage are spread out over a much wider range
of lengths.

In order to provide a more quantitative measure
of the observed difference between the groupings of
chapter lengths, the standard deviation and coeffi-
cient of variation1 were calculated. For John
Caldigate, the standard deviation is 210 words, but
for Framley Parsonage, it is significantly higher at
1,020 words. The mean number of words per
chapter is respectively 3,256 and 4,336, giving a
coefficient of variation of 6.5% and 23.5%.

It is relevant to ask if the observed difference
between the novels is simply a random occurrence
or whether there might be an underlying trend in
the novels to a state of lower standard deviation or
greater order in chapter lengths. To answer the
question, the distributions of chapter length for all
forty-seven novels were calculated, together with
their means, ranges, standard deviations, and
coefficients of variation.

2 The Source of the Data and
the Method of Data Gathering

At the time of writing this paper, thirty of Trollope’s
novels were found in both electronic text format
and as books, although the e-text of The Claverings
is based on a text where some of the original
chapters were split, and it is not suitable for the
analysis in this paper. E-texts can be found at the
following web sites:

http://www.gutenberg.net
http://www.hti.umich.edu/p/pd-modeng/
index.html
http://etext.lib.virginia.edu

The remaining novels were in book form only,
Table 1 in Section 3 indicating which format was
available for each novel.
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The electronic texts were analysed using a
computer-based tool which quickly provided exact
word counts for each chapter. As for those eighteen
novels which were not available in electronic form, a
method of estimation was devised, in order to avoid
the daunting task of counting some 2.7 million
words by hand. The number of lines of text in each
chapter was calculated using the rule that one or
more words constituted a whole line. The number
of lines on each page was noted, but it would often
vary, usually at the beginning and end of chapters,
or where epistolary material occurred in the text.
Occasionally, the printer changed the number of
lines per page, presumably to get a better fit within
the whole book. Once the total lines per chapter had
been calculated, a conservative estimate of the
average number of words per line was calculated
by selecting a single page of text with few or no gaps
between lines and where the lines were full. Thus,
pages rich with short dialogue were not included.
Finally, the average number of words per line was
multiplied by the number of lines in each chapter to
give the estimated number of words in each chapter.
It is clear that the method tended to over-estimate
the total number of words.

2.1 Potential errors in data gathering
Poor electronic scanning could result in textual
errors where sections of the text would either be
missing or repeated. Errors in the manual estima-
tion could arise either from a miscalculation of the
number of pages in a given chapter or perhaps a
succession of inaccurate line counts for pages where
the chapter started or ended with less than a
full page of text. It is important to note that the
possible errors arising in electronic texts are likely to
be uncorrelated with errors in a manual estimation.
With such an assumption of uncorrelated errors, the
accuracy of both the electronic texts and the manual
estimation can be simultaneously tested, by com-
paring the results of both forms of count for the
twenty-nine novels where book and e-text formats
were available. If the manual estimation method is
robust, the ratio of the number of words in
successive chapters should be very similar to
the ratio as calculated with an electronic word
counter. Since the number of words in the manual
estimation is always the product of the number of
lines and a constant (the estimated words per line),
the constant disappears from the ratio and does not
need to be calculated, if all that is required is
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corroboration of the electronic count. A large
difference between the ratios would point either to
a defect in the electronic text or to an error in the
manual estimation as outlined above, but is unlikely
to be as a result of both occurring at the same time.
The mutual check was carried out for the twenty
nine relevant novels, and in only one case did an
electronic text turn out to differ materially from the
manual count. A comparison of the electronic and
paper texts showed that in the former, some 1,000
words were missing at the end of one chapter. Once
the electronic count was adjusted, the calculation
was found to be in close agreement with the manual
estimation. Overall, the difference in standard
deviation between the exact electronic count and
the manual estimation averaged 5.6% across the
twenty-nine novels. From that it can be concluded
that the method of estimation is accurate.

Although it was clearly not possible to perform
such a check where no electronic text was available,
it seems reasonable to infer that since the manual
estimation proved to be reliable for twenty-nine
novels, it was reliable for the remaining eighteen.
It would be unreasonable to argue that the errors
in the electronic count were always in the same
direction as the uncorrelated errors in the manual
estimation, so that both methods produced equal
chapter length standard deviations, which also
happened to be equally wrong.

3 Presentation of Results

Table 1 presents relevant data for each novel,
ordered by the date of completion. Trollope’s
death prevented his completing The Landleaguers,
but it was the last novel on which he worked.

Some of the novels overlapped. Framley
Parsonage was started before Castle Richmond was
completed. The Struggles of Brown, Jones and
Robinson was actually started after The Three
Clerks was finished, but was not completed until
after Orley Farm. Trollope started and finished
Harry Heathcote of Gangoil while he was writing The
Way We Live Now, and Doctor Wortle’s School was
written during the composition of Marion Fay.
However, in all cases where two novels were being

written concurrently, the larger part of the novel
which was completed second was written after the
completion of the first novel. Ordering the novels by
their dates of completion is then a good way to
represent the true time line of their composition.

In Fig. 2, the chapter length standard deviation is
plotted against the novel number. The straight line
through the data was calculated using a simple linear
regression. The results of the regression analysis led
to the conclusion that it would not be accurate to
describe the relationship as linear. Therefore, the
line should be viewed primarily as a visual aid.
The trend in the standard deviation is quite clearly
towards lower values, with the earlier novels tending
to show a higher degree of chapter length variability.

Since the number of words in each chapter of any
novel can never be less than zero, but it could be
large, if there were limited constraints to the length,
it is plausible to argue that the standard deviation of
the chapter lengths might depend on the mean value
of the chapter length, at least for some novels.
However, it is not clear whether this is true
for the forty-seven novels under consideration.
Nevertheless, it is instructive to consider the graph
of the coefficient of variation against the novel
number, as shown in Fig. 3.

The same trend appears in this case also,
although it is less steep. Also, one of the out-lying
points (novel 44, The Fixed Period) lies much closer
to the trend line. The other out-lier (novel 22, Linda
Tressel) still stands out. Both graphs show, however,
that on progressing through the novels in the order
of their composition, one will find increased order
in the chapter lengths.

4 Comments on Fig. 2 and
Fig. 3— The Unevenness of
Linda Tressel

There is one notable deviation to the downward
trend in Fig. 2 and Fig. 3. The point that departs
most significantly from the trend line corresponds
to novel 22, Linda Tressel, a short novel of seventeen
chapters whose chapter length standard deviation is
2,026. The explanation for the widely dispersed
chapter lengths in this particular novel appears to be
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Table 1 Trollope’s forty-seven novels, together with descriptive statistics

Novel
no.

Title No. of
chapters

Mean chapter
length

Chapter length
Min/Max

Range Standard
deviation

Coefficient of
variation

1 The Macdermots of Ballycloran* 33 5,226 1,277/7,796 6,519 1,751 33.5%
2 The Kellys and the O’Kellys 40 4,490 1,680/6,741 5,061 1,110 24.7%
3 La Vendee 35 5,106 2,751/7,644 4,893 1,209 23.7%
4 The Warden 21 3,429 1,660/4,950 3,290 1,026 29.9%
5 Barchester Towers 53 3,721 1,652/5,837 4,185 1,032 27.7%
6 The Three Clerks 48 4,503 1,778/10,173 8,395 1,419 31.5%
7 Doctor Thorne 47 4,609 2,979/7,659 4,680 1,129 24.5%
8 The Bertrams* 47 4,738 1,881/10,033 8,152 1,524 32.2%
9 Castle Richmond 44 4,659 1,787/6,782 4,995 1,087 23.3%
10 Framley Parsonage 48 4,336 1,954/7,637 5,683 1,020 23.5%
11 Orley Farm* 80 4,014 2,416/6,356 3,940 843 21.0%
12 Brown, Jones and Robinson* 20 3,122 2,123/4,269 2,146 632 20.3%
13 The Small House at Allington 60 4,290 2,079/7,531 5,452 991 23.1%
14 Rachel Ray 30 4,766 2,810/6,504 3,694 855 17.9%
15 Can You Forgive Her? 80 3,976 2,324/6,357 4,033 798 20.1%
16 Miss Mackenzie* 30 5,165 2,372/6,451 4,079 727 14.1%
17 The Claverings* 48 4,515 3,175/6,010 2,836 708 15.7%
18 The Belton Estate 32 4,841 3,453/6,143 2,690 707 14.6%
19 Nina Balatka 16 4,570 1,744/6,639 4,895 1,012 22.1%
20 The Last Chronicle of Barset 84 4,081 2,026/7,678 5,652 1,290 31.6%
21 Phineas Finn 76 3,496 1,763/5,706 3,943 912 26.1%
22 Linda Tressel* 17 4,142 2,173/9,079 6,906 2,026 48.9%
23 The Golden Lion of Granpere 21 3,352 2,070/5,446 3,376 967 28.9%
24 He Knew He Was Right 99 3,454 1,010/5,727 4,717 863 25.0%
25 The Vicar of Bullhampton* 73 3,206 1,480/5,729 4,249 869 27.1%
26 Sir Harry Hotspur* 24 2,916 2,016/3,944 1,927 482 16.5%
27 Ralph the Heir* 58 3,679 1,013/5,973 4,961 1,007 27.4%
28 The Eustace Diamonds 80 3,370 1,516/5,815 4,299 936 27.8%
29 An Eye for an Eye* 24 3,302 1,728/4,600 2,872 607 18.4%
30 Phineas Redux 80 3,267 1,219/5,683 4,464 908 27.8%
31 Lady Anna 48 2,934 1,540/4,497 2,957 587 20.0%
32 Harry Heathcote of Gangoil 12 3,387 2,150/4,041 1,891 506 14.9%
33 The Way We Live Now 100 3,521 1,337/5,429 4,092 793 22.5%
34 The Prime Minister 80 3,516 1,982/5,968 3,986 880 25.0%
35 Is he Popenjoy?* 64 3,569 1,954/4,829 2,875 631 17.7%
36 The American Senator 80 2,601 1,810/3,854 2,044 332 12.8%
37 The Duke’s Children 80 2,776 1,038/4,951 3,913 672 24.2%
38 John Caldigate 64 3,256 1,888/3,551 1,663 210 6.4%
39 Ayala’s Angel 64 3,441 2,505/3,909 1,404 209 6.1%
40 Cousin Henry* 24 3,139 2,705/3,421 716 164 5.2%
41 Dr Wortle’s School 24 3,223 2,908/3,494 586 160 5.0%
42 Marion Fay* 64 3,330 2,817/3,747 930 202 6.1%
43 Kept in the Dark* 24 3,327 2,425/4,042 1,617 362 10.9%
44 The Fixed Period* 12 5,841 4,459/8,136 3,678 963 16.5%
45 Mr. Scarborough’s Family 64 3,567 2,211/5,465 3,254 612 17.2%
46 An Old Man’s Love* 24 3,044 2,213/4,492 2,279 450 14.8%
47 The Landleaguers* 49 2,996 1,656/4,552 2,896 633 21.1%

An asterisk indicates that no e-text was available for that novel.
Plotting the chapter length standard deviation against the novel number produces the following graph.
For the purposes of sorting the novels into the chronological order of their completion, both The Penguin Companion to Trollope
(Mullen and Munson, 1996) and Oxford Reader’s Companion to Trollope (Terry et al., 1999) were used.
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that it was written for serialization with a highly
uneven number of chapters per instalment and a
small number of instalments. For the purposes of
serialization, the number of pages in each instal-
ment was constrained, and this naturally led to a
constraint on the number of words. It is an
interesting exercise to predict how the instalments
were made up from the different chapters, simply
by looking at the chapter lengths and requiring that
the chapters should be grouped so as to minimize
the standard deviation of instalment lengths. Table 2
summarizes the estimated number of words
per chapter and then sets down the most plausible
grouping of chapters to minimize the standard
deviation per instalment. It turns out that this is
exactly the way in which the chapters were grouped
for the novel’s serialization in Blackwood’s Magazine
(Tracy, 1991). The uneven grouping of chapters
leads to an instalment length standard deviation of
356 words, or roughly 18% of the chapter
length standard deviation. The large dispersion in
chapter length occurs because two out of the
seventeen chapters would have to be approximately
three times as long as nine of the others, and
approximately twice as long as six other chapters.
So, here we have one example of how serialization

appears to have made the chapter lengths less
regular, in order to reduce the standard deviation of
the instalment lengths.

4.1 Longer novels
The compression or expansion of individual chapter
lengths has been well documented for The Way We
Live Now (Sutherland, 1982). Trollope at times cut
and at other times added sections in order to
meet the required length for printing. The novel was
published in twenty parts, and there are also some
significant variations in the standard deviation of
word number between consecutive parts, most
notably between parts twelve and thirteen, and
also between one and two. These variations may not
be connected with the serialization. It is no surprise
that the two shortest and the two longest chapters in
the novel occur in part one and part thirteen.
However, the standard deviation of the 100 chapter
lengths is only slightly below the mean value for all
forty-seven novels, while the coefficient of variation
is slightly above the mean. It is possible to calculate
what would have happened if the two short chapters
had been of similar length to the other chapters
while the length of parts one and thirteen remained

Table 2 The serialization of Linda Tressel

Chapter Estimated words
per chapter

Chapter length
standard deviation

Instalment Chapters Estimated words
per instalment

Instalment length
standard deviation

1 3,696 2,026 1 1, 2 8,080 356
2 4,384 2 3, 4 9,050
3 4,569 3 5 8,788
4 4,481 4 6, 7, 8 8,779
5 8,788 5 9 9,079
6 4,287 6 10, 11, 12 9,234
7 2,318 7 13, 14 8,798
8 2,173 8 15, 16, 17 8,604
9 9,079
10 4,501
11 2,483
12 2,250
13 4,404
14 4,394
15 2,978
16 3,298
17 2,328

Such an effect is likely to be present to some degree in the other serialized novels, but for a novel that was close to the trend line,
the effect is clearly less obvious.
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unchanged. The standard deviation falls by approxi-
mately 10%, but any deeper analysis than this would
probably be misleading, as it is not obvious how
Trollope would have written the novel if it had not
been written with serialization in mind. It is clear,
however, that one or two large differences in chapter
length will have a much more material effect on the
dispersion for a short novel than a longer novel, and
this is why Linda Tressel displayed such a large
standard deviation.

4.2 Miss Mackenzie and the novels
prior to Framley Parsonage
While it is true that the dispersion of the novels
prior to Framley Parsonage is larger, it is a part
of the overall trend, and there is not an abrupt
change with the onset of serialization. Furthermore,
Miss Mackenzie was not written with serialization
in mind. This novel appeared between Can You
Forgive Her? and The Claverings, both of which
were serialized, and yet the standard deviation for
Miss Mackenzie seems to be in line with its nearest
neighbours.

In conclusion, the foregoing analysis suggests
that the only measurable effects of serialization are
those which tend to increase the dispersion.
Examining novels that were not serialized indicates
that at other times, serialization may have had no
measurable impact. The analysis does not indicate
that the trend in dispersion has been caused by
serialization.

5 Trollope’s Writing Discipline

Information provided by Trollope in An
Autobiography (Trollope, 1883) provides a basis
for a likely explanation of the trend in the chapter
length dispersion. At the start of a new novel,
Trollope would allocate a specific amount of time to
complete the work, and he would prepare a diary to
cover the relevant period. For each day, he would
record the number of pages written, so that if he
slipped behind schedule, the evidence would
be constantly before his eyes, urging him to make

up the gap. Trollope had in mind the exact number
of words that were to be contained in the novel, and
he counted them as he wrote, claiming that the
number of words in his completed novels never fell
short of his predetermined total and never ran far
in excess of it.

Trollope believed that three hours of writing
per day would be sufficient to produce what he
ought to be writing. According to An Autobiography
(Trollope, 1883), between 1859 and 1871, during
his residence at Waltham Cross, Trollope refined his
writing discipline so that he would be sitting at
his writing table at 5:30 every morning. The first
half hour was devoted to reading what he had
written on the previous day, with the remaining two
and a half hours given over to writing. His goal was
to write 250 words every quarter of an hour, and he
wrote with his watch in front of him, so that he
could check his output.

The earlier autobiographical comments on his
working diary show that Trollope was not always
even in his writing, despite his goal of a constant
output. Evidence of unevenness is detailed in
the analysis of The Way We Live Now and in an
analysis of Ralph the Heir (Sutherland, 1982, 1990).
However, in an essay on the working habits of
Trollope, James Kincaid points out that it was rare
for a day to pass without anything being written
(Terry et al., 1999).

Trollope’s discipline is impressive, but it should
be remembered that it only led to the production of
readable novels, and not a pile of words, because of
his powers of imagination. When he was not
writing, he spent much time thinking about his
works. In this way, all of the words that he
committed to paper in any session had been
carefully sorted out in his mind on the previous
day when he was not writing. As James Kincaid
describes it, Trollope’s writing sessions were as
though he was taking dictation from his own mind
(Terry et al., 1999).

It seems likely that repeated applications of this
discipline over the course of so many novels led to
Trollope’s developing an increasingly fine sense of
the underlying rhythm of his writing, and this
has been demonstrated by the statistical analysis
performed in this paper.
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6 The Principle of Least Effort

In Human Behavior and The Principle of Least Effort,
Zipf argued that human behaviour will tend to
follow a path of minimum effort (Zipf, 1949). He
also expressed the idea in terms of an economy of
work and even distribution of that work over time.
In other words, the principle could be stated as the
even distribution of minimized work over time.
Trollope’s conscious decision to write evenly for a
fixed period each day is consistent with this
principle. Using Zipf ’s terminology, the observed
trend in the chapter length dispersion could be
explained as the result of two opposing forces,
the ‘Force of Unification’ and the ‘Force of
Diversification’. In the case under consideration,
the former force would be the force of evenness
imposed by Trollope’s regular writing and the latter
would be the opposing force resulting from the
circumstances of the particular story. In other
words, the ebb and flow of the material in a particu-
lar chapter, the opposing force, would not allow
the chapter to contain Trollope’s exact daily goal
of 2,500 words. Referring to Table 1 above, the
mean chapter lengths of the 47 novels are generally
much larger than this. On average, chapters would
have been written straddling two or more writing
sessions. There does seem to be a tendency
towards lower mean chapter lengths in the later
novels, suggesting that the ‘Force of Unification’
was beginning to dominate the ‘Force of
Diversification’.

7 Conclusion

A gradual trend in the dispersion of chapter lengths
has been identified in the novels of Anthony
Trollope. Synthesizing the details of Sections 4, 5
and 6 above, a likely explanation for the trend is that
it was a result of Trollope’s prodigious output

combined with the effects of his rigorous produc-
tion techniques. He became, in effect, a writing
machine, but given his profound imagination, he
was able to produce first-rate novels with increasing
precision of structure.
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Learning, Reading, and the Probiem of
Scaie: Using Women Writers Online

Julia Flanders

The pedagogical aims of the Brown University Women Writers Project (WWP)
go back to its very origins; at its core, the WWP aims to improve teaching.' In
a deeper sense, however, this attempt arises from a relocation of the ground of
teaching. That is, the project attempts to make student work more like that of
professionals in the field; it attempts, in short, to make learning more like
research.

What do I mean by this? When the WWP was founded. The Morton

Antkology of Literature by Women (Gilbert and Gubar 1985) had just
appeared. Of its 2,300 pages, 230 were devoted to writing before 1830, and
the volume conveyed the impression, both tacitly through its structure and
explicitly in its introductory materials, that this history of "literature by
women" had not really commenced until the early nineteenth century.^ Those
who knew better felt that this was an unfortunate turn of events, since it
authorized the continued omission of women's writing from a large section of
the canon, and it deprived those who were trying to teach early modern
women's writing of what could have been an important teaching tool. Some
of these visionary malcontents decided to create their own collection of teach-
ing texts, and thus the WWP was born. But what was created at that moment
was not simply a replacement for the Norton Anthology., a seizing of the oppor-
tunity that the Norton Anthology had allowed to slip by. On the contrary, the
WWP entered the field as a new term, displacing the very idea of the anthol-
ogy and the pedagogical assumptions it supports, and in their place propos-
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ing something quite different.3 What it offered was a reading space in which
the excerpt and the entire text, the individual item and the context, could he
equally availahle to the student. Instead of a tiny, compressed sample of
women's literate culture, the student might find a closer approximation to the
thing itself: huge, unmanageahle texts; difficult texts; long, beautiful texts;
ahsurd texts; poignantly misguided texts; fascinatingly dull texts; texts whose
footnotes are the most interesting thing of all. The collection thus encourages
students to think and act like their teachers, at least quahtatively—hy asking
the kinds of questions that only the full textual world can answer. The chal-
lenge the WWP faces is how to mediate such a large and complex textual uni-
verse for the reader. Its achievement has heen in effect to solve the problem of
scale—a prohlem that the anthology also sets out to manage hut can only do
so in a severely limited way.

Even now, most people —certainly most students —could name, if asked,
only a handful of women writers active hefore 1830. One of the most signifi-
cant facts ahout the WWP collection is thus its unfamiharity; the collection
fiinctions not as a place to locate instances of the things one knows ahout hut
as an exploratory space whose contours are largely unknown.

It is, of course, possihle to minimize the effects of this unfamiliarity.
Confronting an unknown hody of knowledge is one of a researcher's most chal-
lenging tasks; however, it is a challenge that the American educational system,
with its emphasis on syllahi, is designed to avoid. Students are offered carefial
guidance on what to read, and since they are held accountable only for the con-
tents of the syllahus for a given course, their incentive to explore is limited.
Coming to the WWP collection through the medium of a syllahus, students
encounter it only as a way of accessing a particular set of prescrihed readings,
not as a space that itself poses any kind of intellectual challenge. Knowing
already that these texts exist—knowing that they represent a rehahle destina-
tion—helps students navigate the collection as if it were fuUy known to them.

Anyone with prior knowledge of the existence and general location of
a book can find it in even the most arcanely organized lihrary; the test of a
collection's design is what happens when its user comes to it in a state of
ignorance—exactly the state in which most students, and indeed many schol-
arly readers, will approach Women Writers Online. As a result, the modes of
access we offer for the collection have to anticipate and provide for this
unfamiliarity.
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One approach would be to try to counter it by supplying familiarity, in
the manner of an anthology or an edition, through notes, introductory essays,
biographical and historical information, and the like. Many on-line resources
take this approach, and indeed the ahility to include large quantities of con-
textual material—far beyond what is possible in print—has often heen pre-
sented as one of the chief advantages of on-line media for pedagogical pur-
poses. But this claim, I think, should be viewed critically. There are a numher
of quite distinct types of contextual materials, each providing a very different
kind of added value. At one extreme, there are entire on-line reference lihraries
of general-purpose resources — dictionaries, historical and biographical refer-
ences, and the like — that readers can use to answer any questions they come
up with in their work, although access to these resources requires memher-
ship in a well-funded university. At the other extreme, we find on-line teach-
ing hypertexts that seek to provide a highly specific local context for reading
an individual work. Such texts, in effect, reproduce for the student the read-
ing experience of the hypertext's creator, hy supplying whatever knowledge
that creator happens to have ahout individual words, passages, related events,
and so forth. Somewhere in between fall contextual materials that attempt to
provide a microcosm of relevant knowledge, hringing the student up to the
level of historical or cultural familiarity (within a very limited realm) of a
much more experienced reader. Such materials might include an introduc-
tion, a hiography of the author, and some notes on pertinent historical events.

Although implementing the first extreme in full would be both difficult
and expensive, the principle hehind it is a sound one: providing fiiU-scale,
generalizahle tools that can he used with multiple collections, rather than
encrust particular texts with minute local insight. The pedagogical principle,
too, has much to recommend it, since it encourages students to feel that they
can find things out for themselves — that they can answer the questions they

have—rather than cultivating the hahit of looking helplessly to the notes. The
second extreme, on the contrary, seems founded on the anxiety that a stu-
dent's lack of information will prove fatal to the reading process and on the
concomitant desire to fill the void with facts that will elicit an adequate read-
ing of the text. Despite the appearance of interactivity— the student clicking
on words and getting explanations—a deeper passivity underlies the process:
the student walks through a maze, picking up magic tokens, reachmg the goal,
hut still not grappling with the text independendy.4

The third, middle approach has much to recommend it and is, of
course, well attested in the print tradition as well. The WWP has experi-
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mented with providing materials of this sort, in our Renaissance Women

Online collection, which includes brief contextual essays on the authors and
works and topical essays on selected cultural issues (e.g., women at court and
women in the hook trade). This collection has been popular as a teaching tool
and seems to work well in its way. But the approach also has its limitations,
hoth practical and theoretical. Practically, this kind of infrastructure takes
considerahle effort to create and requires either substantial funding or a fairly
high user fee.5 Another potential prohlem —one shared hy the hypertext
model—is that the materials themselves may become dated over time as criti-
cal fashions change or new knowledge comes to light. These difficulties,
again, could he overcome with sufficient funding and effort. A more interest-
ing criticism of this approach is that contextual materials can only set the text
within a framework of what is already known about it and its relationship to
its larger context. Given the deep unfamiliarity of these texts—not only to the
student but to the entire culture—the kinds of contextualization we are capa-
ble of providing may really only scratch the surface. And if we take seriously
the idea that these texts can teach us to read and to think about literature in
entirely different ways —that they may alter our understanding of genre, of
how texts make meaning, of what literary quality is —then we also need to
take seriously the idea that looking for the familiar in these texts is the wrong
tack to take.

What then of unfamiharity? How can we create a tool in which lack of
knowledge is not a harrier hut an entry point to the collection—a tool through
which the size and scope of the collection are not obstacles hut opportuni-
ties? For the WWP, that tool is the search interface. Whereas contextual infor-
mation seeks to offer a kind of knowledge that is logically prior to the stu-
dent's encounter with the text,^ the search interface responds to the student's
lack of knowledge hy offering a form of that very encounter, one that answers
questions he or she has framed. This is a process that only a tool of this sort
can execute and that truly differentiates on-line collections from their print
counterparts. By allowing one to ask, in effect, "Is there anything that looks
like this?'''' the search interface allows one to locate documents of interest with-
out first knowing that they exist, without knowing anything ahout them
except that they answer this question.

Thus, for example, a student who wants to write a paper ahout ideas
of masculinity during the Restoration period could do a series of searches like
the following:
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1. Find out what words are used to discuss masculinity within the collection: search

for manhood, masculin * (with a wildcard to retrieve inflected forms), manly,

manliness, boy, and so on. Viewing the results sorted by date will show which

words were most commonly used during the period in question.

2. Do a search for texts witliin the required set of dates (e.g., 1660-80). Search

within these texts only for the words chosen from above. Using the keyword-in-

context display, look at the surrounding context for each result to determine

which ones are actually of interest.

3. Refine the search further by looking at other words in proximity: for instance, are

words having to do with strength or beauty more frequently used in discussions

of masculine virtue? Search for strength, beauty, and similar words that occur

witliin five words of manly (etc.) to discover which terms are most frequently

associated with it.

This example presupposes a particular research goal, but the same method
may be used in an open-ended way to initiate a reading of any text or set of
texts. And while students can undertake this process on their own, it also
lends itself to more structured assignments, where the teacher provides a
point of departure and a suggested strategy. In the cases of which I am aware,
teachers have given their students a set of questions to guide the initial line of
questioning but have found that, once the students had grasped the method-
ology, they were quick to take it in creative directions (see Newcomb 2000).

One could suggest many other approaches, but the principle involved
is the same: the search interface allows a user who has no idea what the col-
lection contains to make a start, not by offering answers (e.g., through a brief
essay on standards of masculine beauty) but by enabling the questions them-
selves to initiate a reading process.

By exploiting unfamiliarity as a pedagogical opportunity, the WWP tries to
provide students with textual tools that help them manage the sheer scope of a
substantial textual collection without reducing or trivializing its complexity
and size. These tools attempt to encourage a quality of intellectual engage-
ment that we usually associate with more mature readers: the ability to make
complex connections between texts and their cultural, textual, and historical
surroundings. This kind of reading, though, also suggests alternative ways of
thinking about the ontology of texts, about their boundaries, and about what
it means to read them.

At many levels, of course, the individual text is a crucial unit for an
undertaking like the WWP's. For one thing, it is the unit of bibliographic
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authentication and control; in a sense, it anchors the credibility of the entire
venture by providing a grounding for the very existence of the virtual objects
in the collection. Only by pointing to a particular book in a particular
library—as we do in the documentation for each text—can we anchor the
central ideas, like transcriptional accuracy, that legitimate the entire endeavor.
In locating the book, we assert that there are such works in the world, that
they "matter," that they had the capacity to participate causally in a historical
moment. Indeed, the central and originary assertions that this collection
makes are that women did produce texts and that these are they, standing in
witness on behalf of tbeir creators.

Tbis empbasis on tbe ontology of tbe text is also an important point of
leverage for activities like retrieval. Readers want to be able to find texts and,
ultimately, to read tbem, to make claims about tbem, to refer to them using tbe
texts' own internal systems of pagination and tbe like. Tbe text is tberefore an
extremely important quantity in our encoding of tbe data. This encoding is
structured around assertions about tbe generic structure of texts and is gov-
erned by rules tbat express tbe allowable relationships and positions of tbe
various textual components: for instance, where tbings like title pages appear
and do not appear. All of tbese rules are founded in tbe notion of an ontologi-
cally complete text, wbicb acts as a framework, even—as witb excerpts or
fragments—wbere the entire text is not present. Furtbermore, in preserving
and displaying certain aspects of tbe pbysical book, tbe WWP emphasizes tbe
roots of tbe encoded document in tbe pbysical world, tbe object tbat circu-
lated in bistory as a self-enclosed item with distinct pbysical boundaries.

But even as it delivers up a very text-oriented experience on one side,
tbe WWP collection also offers a very different kind of experience on tbe
otber, again tbrougb tbe searcb interface. Tbe set of bits tbat results from a
searcb offers an insigbt into a text or group of texts tbat cuts across textual
boundaries, suggesting larger patterns and continuities tbat transcend tbe
ontology of the individual document. Indeed, tbe searcb produces a paratext
that is, in important ways, structurally analogous to tbe ones tbat are already
familiar to us from tlie print world: table of contents, index of first lines, sub-
ject index, list of variants, concordance. Like tbese otbers, tbe searcb results
represent a systematic sample of tbe text or collection taken along some axis,
using some particular set of parameters. And this sample is not simply an
aggregation of data points to be scrutinized one by one: by manipulating tbe
result set in various ways, we can reveal patterns tbat offer insigbt into tbe
entire textual field tbat the collection represents. To take a very simple exam-
ple, a word search whose results are sorted by date will show tbe bistory of
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tbat word's usage through tbe entire collection. Similarly, a word search tbat
uses a wild card to find difFerent inflected forms or spellings can be sorted by
result word to reveal a profile of tbe range of spellings or inflections, togetber
witb an indication of tbeir relative frequencies. Tbese examples only scratcb
tbe surface, but tbey demonstrate the principle involved; with further elabo-
ration and tbe appropriate text encoding, tbis kind of tool can provide a
detailed understanding of tbings like cbanging rbetorical patterns or compar-
isons of word usage in different contexts (e.g., across time, genre, or textual
component).

It is tempting to make a distinction between tbis kind of data analysis
and something we would prefer to call "reading," wbere the latter involves an
immersive engagement with tbe narrative of the individual text. But as textual
scholars, we bave long since left tbis paradigm bebind except as a culturally
potent model: wben we read, we consume tbe text in dozens of ways, includ-
ing sequential, immersive reading, but also concentrated, repetitive attention
to a single passage or set of passages; location of instances of particular tex-
tual pbenomena; comparison of language between different texts; and other
metbods of giving precision and nuance to our insigbts about tbe text. Using a
tool like Women Writers Online adds power and scope to tbese methods but
does not fundamentally cbange tbeir nature or tbeir motivation; on tbe con-
trary, tbe searcb interface anticipates and accommodates tbe kinds of ques-
tions tbat occur to us naturally when reading but tbat, under ordinary circum-
stances, we can rarely explore in any depth.

Tbis capacity, bowever, does relocate tbe ground of our reading from
tbe single text to tbe collection, wbicb suggests a cbange of empbasis if not of
ultimate motive. Tbe searcb is a form of reading tbat cuts completely across
tbe grain of concepts like intention, narrative, genre, and even syntax,
altbougb it may yield insigbt into any of tbese. It turns our attention, first, to
tbe pattern of epipbenomena that tbe texts throw off wben viewed in a certain
way, like iron filings under the influence of a magnet or mathematical equa-
tions graphed in color. But tbese patterns suggest, at a deeper level, tbe bis-
torical and cultural pressures operating on tbe textual field, tbe larger cultural
meanings revealed in textual phenomena. Tbese in turn may well direct us
back to tbe individual text and its autbor, if we are so inclined, to seek insight
into bow tbese larger infiuences are brougbt to bear locally.

Tbis kind of reading is especially valuable for students, since it gives
tbem a way of grappling in a local way witb sometbing tbat is otberwise quite
unmanageable: tbe full range of cultural connections tbat inform a text's pro-
duction, meaning, and consumption. And it offers tbem a way of working
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between tbe local instance and its context: it sets up tbe fi-amework for an ana-

lytic relationship between tbe two, a way of using one to understand tbe

otber. While tbe first approach to texts, empbasizing tbeir individuality and

tbeir distinctness, links tbis electronic collection to the past, to tbe familiar, to

tbe autbenticity of books, this second approacb draws us onward into tbe

electronic medium and tbe unique alternative it offers.

A 1997 WWP survey revealed tbat a predominance of faculty felt tbat tbey
would be more likely to use electronic tools in tbeir teacbing tban in tbeir
research. Presumably, this result stems in part from tbe scbolarly empbasis on
tbe idea of tbe authoritative text, wbetber a pbysical copy of tbe source text
or a scbolarly edition witb tbe customary apparatus. Wben tbe survey was
conducted, tbe electronic text's status and connection to tbe "real" were still
too fragile to support scbolarly researcb, but its convenience made it desirable
as a way of offering students access to unavailable texts. Tbis distinction in
function prompts us to ask wbetber in fact electronic texts must inevitably be
subject to tbe same kind of separation between teacbing texts and scbolarly
texts tbat obtains in print. Can tbe same resource be an effective teacbing tool
as well as a researcb tool? Wbere does tbe difference really lie?

Wbat usually disqualifies teacbing tools from also operating as tools of
scbolarsbip is not just wbat tbey lack but wbat tbey offer in overabundance.
Tbe kinds of annotations tbat are considered essential for guiding a student's
reading are not only unnecessary for more experienced readers but also subdy
galling: tbey necessarily involve overgeneralizations, outdated tbeories, and
oversimplifications of complex and prickly debates. Conversely, scbolarly
texts also bear markers tbat confuse and alienate tbe student: lists of variants,
textual notes, footnotes debating tbe details of abstruse controversies. In botb
cases, tbe reader-specific apparatus distracts anotber set of readers witb
reminders tbat tbey are not tbe text's intended audience.

In positioning itself as neitber of tbese tbings — as sometbing more
akin to an arcbive tban to an edition—tbe WWP adopted a strategy tbat was
cutting-edge at the time and bigbly cbaracteristic of tbis kind of digital
resource. Its aim was not only to avoid tbe reader specificity of tbe edition but
also to relocate tbe readerly supports to a new space in wbicb tbey could be
generalized and made useful to a wider range of users. Tbe proponents of tbis
approacb empbasized tbe transparency of tbe original source, an objective
conveying of information tbat justified tbe omission of notes, variants, and
otber trappings of tbe edition. Criticisms of tbis approacb were swift in com-
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ing, from tbe WWP itself as well as otbers, wbo pointed out that text encod-
ing was not in any sense a transparent or objective process but, on tbe con-
trary, tbat tbe idea of giving primacy to a single copy of a primary-source doc-
ument bad become central to our encoding metbodology. Furtbermore, tbe
possibility tbat a primary source could function usefully more or less witbout
apparatus, given tbe proper tools, bad itself become an important researcb
topic for us. Ideally, the tools tbemselves would enable readers to generate or
elicit tbe kinds of apparatus tbey required to make sense of tbe text at tbe
appropriate level.

Our test of tbis approacb bas been limited by our means, but tbe prin-
ciple still seems sound. At a recent conference, I was asked about a specific
typograpbical error tbat is listed in tbe errata at tbe end of a set of plays. It was
suggested tbat we insert a note at tbe point wbere tbe error occurs, informing
readers of its existence and alerting tbem to tbe errata list tbat tbey would
encounter later. Tbis solution is cbaracteristic of print editions and tbe elec-
tronic resources that follow tbe same paradigm. A more rigorous approacb,
and one tbe WWP would prefer, is to provide an alternative view in wbicb tbe
reader can cboose to read tbe text as originally printed, or witb corrections
from tbe original errata list, and/or witb our corrections. Encoding tbe data in
tbis way allows for flexible, powerful use, wbere tbe addition of a note bas
only limited effect.

Anotber way of coming at tbe same point is to consider tbe differences
between readers. Conventional teacbing editions focus on students' lack of
information about tbe text and its context and seek to supply it tbrougb anno-
tations. But at a more significant level students lack generic, structural knowl-
edge: knowledge of wbat qualities and sbapes a text is likely to bave; knowledge
tbat enables one to classify texts, to recognize anomalies in or resemblances
among tbem, to make predictions concerning tbem. To return to my opening
pomt, tbis knowledge also enables one to manage tbe relationsbip between
tbe individual text and tbe textual universe, tbe problem of scale tbat is so
central to a student's experience of reading. Tbis is precisely the kind of
knowledge tbat a tool like Women Writers Online is well adapted to supply—
at a basic level for tbe moment, but mucb more powerfully in tbe future, wben
bigb-quality XML publication software becomes available.^

In trutb, altbougb tbe problem of "generic knowledge" is probably felt
most intensely by students, it binders everyone wbo uses a collection like
Women Writers Online. Because of tbe range of texts it includes, and because
it refiases to present us only witb "literature" (by wbicb we usually mean texts
in genres we recognize, and recognize as literary), it challenges our generic
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expectations and makes us derive them afresh from what the texts present:

their own nomenclature, forms, and variances. Instead of letting us rest easy

with generic faits accomplis like "the novel" or "the lyric poem," it presents us

with hybrid forms and close kin that trouble the generic boundaries to which

we are accustomed. It also forces us to historicize genre and to register the

ways in which class and gender, among other things, afFect what genre means

and how it is used. What we have, then, is perhaps a pedagogical tool that

returns everyone to the condition of studenthood while providing the means

of self-education—or a scholarly tool that brings everyone to the condition of

a researcher while providing the means of self-orientation. It bridges these

two apparently distinct realms by supporting what most powerfully con-

tributes to both: a grasp of the text through knowledge of the patterns and

connections that animate it.

Notes
1. The WWP publishes Women Writers Online, a collection of pre-Victorian women's

writing. See www.wwp.brown.eclu for the project's history, goals, and current work.

From the project's home page one can link to Women Writers Online.

2. For instance, the introduction to the section "Literature of the Middle Ages and

Renaissance" reads, in part: "We find very few [works] indeed by Renaissance women.

. . . for the most part their works were evidently not thought worth saving.. . . It is likely,

though, that most women did not write" (Gilbert and Gubar 1985:1). To be fair, one

must admit that there is proportionately less women's writing from this period than from

more recent ones and that the limits of the anthology format are strict. But this is

precisely the problem that the anthology prompts us to recognize and to address by other

means.

3. The WWP was not, however, unique or ahead of its time (at least not by much). Those

who are familiar with the history of electronic media will recognize the moment of tlie

WWP's origins as the time when a number of significant enabling conditions for digital

collections were met (e.g., SGML and the Text Encoding Initiative).

4. It may be fairly objected that at least the student is reading and making sense of the text,

ratlier than putting it aside in frustration, and I would certainly not advocate letting the

best be the enemy of the good, rejecting hypertexts of this sort in favor of some duller or

more intractable reading experience. But it is worth articulating what the best would be,

if we could achieve it, and taking a more nuanced view of temis like interactivity.

5. The work of producing and publishing the materials is considerable even if the content

itself is donated, as in the case of Renaissance Women Online.

6. That is, the successful encounter with the text is predicated on the student's having

internalized this knowledge, whether before or after reading the text.

7. The challenge for on-line publications has been that Web browsers only read HTML, a

very simphstic encoding language, unsuitable for scholarly projects. The kind of
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encoding required for academic research is much more complex; thus projects like the

WWP, which use SGML encoding languages like the Text Encoding Initiative

guidelines, need to translate their encoding into HTML for Weh puhlication, which

makes it difficult to offer the complex kinds of analysis that the encoding is really

designed for. However, with the advent of XML, a modification of SGML that simplifies

software design vnthout sacrificing encoding power. Web browsers are emerging that

read XML without translation. This is making it possible to offer more powerfiil features

for textual analysis. The differences between SGML and XML are largely at the level of

the software, so converting the existing encoding into XML is simple.
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From the History and Technology column of the May 2007 Perspectives

By Daniel J. Cohen

The Library of Congress contains over a million dissertations. Each of these works represents an

average of four years of work by a specialist who has diligently and intelligently scanned, sorted,

read, categorized, assessed, and annotated hundreds or thousands of primary and secondary sources.

The scale of this work is staggering—literally billions of person-hours in dissertation work alone, not

to mention the research that went into the millions of other books those dissertations share shelf

space with, as well as tens of millions of articles and countless other scholarly creations.

Undoubtedly this tremendous production and sharing of knowledge is worthy of awe. Yet

much—indeed, most—of what we do as scholars does not show up in publications such as these.

These printed texts are merely the tip of the iceberg—the small portion of our thought that is visible

to everyone, but which sits atop a hidden mountain of judgment and research. This submerged bulk

of our expertise resides in notes on paper sitting in our filing cabinets, on our hard drives, and in the

recesses of our minds. If some of this knowledge surfaces at all, it is usually as ghostly traces within

the summaries and conclusions of a book or article, or perhaps in the more lasting embodiment of a

footnote

Simple reflection on the process of becoming a historian makes one realize that apart from serving as

the basis for publications, bits of this underlying layer have tremendous value by themselves, and

have long been shared, albeit in limited ways. A great deal of our formative experience as

undergraduates and graduate students, as well as in our careers, consists of informal communications

such as "this book is extremely useful for understanding Reconstruction," "the 1880 manuscript

censuses are an excellent source for understanding the social structure of American cities," "the use

of the word ‘passion' is unusual in diaries of this age," or "you can skip these passages of The Wealth

of Nations unless you plan to focus on the Scottish Enlightenment (or are a glutton for punishment)."

Those judgments may occasionally seem offhand, but often they are distillations of years of

education, experience, and thought. They also remain, for the most part, in the realm of what may be

called professional folk wisdom, passed along from one person (a mentor or colleague) to the next.

Graduate students learn to tease such insights out of footnotes, bibliographies, and even

acknowledgements. Only rarely may these forms of knowledge take a more fixed shape, as when the

American Historical Association mixes together and boils down assessments of important books to

create the invaluable Guide to Historical Literature.

While the annotated bibliographies of the Guide have been the salvation of thousands of budding

historians, many other scholarly judgments and records may be of great value to smaller audiences

or even individual scholars or students, thus not meriting their own publication or widespread

dissemination. Careful notes describing in detail the contents of each letter in a remote archive,

shrewd marginalia on photocopies that might prove useful to a fellow specialist, a bibliography for a

book project never pursued that could serve double duty as an orals reading list for a graduate

student, perceptive abstracts of opaque works—these scholarly productions have been, for the most

part, disposable and disposed.

Recent Trends in Computing and Their Significance for Scholarship

Three recent trends in computing may make the sharing and aggregation of this hidden knowledge

not only likely, but possibly have a significant impact on history and the humanities. The first trend

is the inevitable increase in the amount of research that is going on online, and a commensurate use

of digital tools to marshal scholarly resources. It has been over 20 years since ProCite and SciMate

first provided PC users the means to store references and automatically generate bibliographies.

Now the field is maturing as the market leader EndNote is being challenged by web-based

applications such as RefWorks as well as a half-dozen open-source projects, including Zotero, the

project I co-direct. These applications take the basic work of saving citations and recording one's

thoughts on those objects of research, and moves them into a digital environment that enables better
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searching and analysis, easier integration with the writing process (adding footnotes and

bibliographies), and more sophisticated organization (unlike a 3x5 card, a digital note can be in two

or more places at one time).

Although a recent University of Minnesota survey found that only 8 percent of humanities scholars

currently use reference managers like EndNote (compared to 36 percent in the social sciences), the

usage of these tools will likely spread in the coming years. Graduate students are already over 50

percent more likely than existing faculty to use such software, and as historians of all ages become

more comfortable with digital research, their use of digital tools to assist their studies will likewise

expand.1 Moreover, with vast new historical resources rapidly moving online due to ambitious

efforts such as Google's library digitization project, we will all need better ways of dealing with

countless online documents without printing everything out or using note cards.

The second trend is the rise of "social computing," which sounds like laptops at teatime but is

instead characterized by a networking together of individuals and their interests and opinions. A

successful implementation of this idea is the curiously punctuated web site, del.icio.us, which

enables users to share and tag (provide descriptive keywords for) web pages they have found. Such

"bookmarking" has occurred for years in individual web browsers; by taking that process off

personal computers and putting it online, it allows users of del.icio.us to see what others with similar

interests have found on the web.2 The collaborative filtering of large masses of information and

enabling discovery of relevant resources based on the aggregation of many individual assessments

and recommendations—as when Amazon.com highlights books you might find appealing—is a

critical feature of social computing.

The principles of social computing are slowly making their way into academia. For the past two

years, the Nature Publishing Group has been running Connotea, a site that allows researchers,

scientists, and clinicians to "organize, share, and discover" articles of interest.3 PennTags has

enabled the faculty and students of the University of Pennsylvania to add tags and longer

descriptions to their library's holdings, and to relate those millions of cataloged items to web-based

documents.4 Silicon Valley venture capitalists are rushing to invest in social computing sites for

bookworms such as LibraryThing and Shelfari.5 These services enhance scholars' ability to find

resources that match their research needs, and begin to show the power of exposing and aggregating

previously unpublished scholarly appraisals and knowledge.

The third computing trend is a growing emphasis on "semantic" information on the World Wide

Web. Until now, the Web has largely been about the presentation of documents (web pages) and the

connections between them (hypertextual linking). The web browser has been a fairly "dumb"

window onto the Internet, focusing more on the formatting of pages than understanding their

contents. For example, when you are looking at a book listing on Amazon.com, the browser has no

idea that the current web page concerns a book. Semantic information—author, title, publisher, and

the like—is increasingly available on web sites, albeit encoded in hidden formats. Intelligent

software can illuminate and manipulate this structured information, which is the information

academics really care about.

Zotero and the Convergence of Computing Trends

At the Center for History and New Media at George Mason University, we decided to take

advantage of these three trends by creating Zotero, software that allows users to build, organize, and

annotate their own research collections with a high level of integration with online texts and

databases.6 Zotero is an extension to the popular open-source web browser Firefox, which is quickly

becoming the preferred alternative to Microsoft's Internet Explorer because of its greater security

and the ability to enhance it with extensions like Zotero. (Since IE's underlying code is closed, rather

than open, it is also impossible to build robust applications such as Zotero on top of it.)

The signature action of Zotero is its ability to sense and then automatically save the complete

information about a book, article, or other object of scholarly research, which it often does by

looking around for semantic information on or near a web page. For many major research sites and

databases, such as JSTOR, ProQuest, and Google Books, as well as most libraries' online catalogs,

icons for objects on the page, such as books, will appear at the top of the browser and can be added

to one's personal research collection with the click of the mouse (see Figure 1).

Once saved into Zotero, you can drag and

drop texts and images into various

collections (folders), search your

collections in simple and advanced ways,

export citations into various word

processors, including Microsoft Word, and

create "reports," or documents summarizing
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your research for posting to the Web (or

yes, even printing out, if you prefer). You

can write unlimited notes on an item or sets

of items you have saved, and even use

virtual Post-it notes and a yellow

highlighter to markup stored documents

from the web. PDFs and other full-text

documents can be attached to items; for

some sites, like JSTOR, this happens

automatically.

We believe that this easy-to-use research

environment and the way in which it takes

advantage of semantic bibliographic information on the Web instantly makes Zotero an attractive

choice for managing one's research. Hundreds of sites already seamlessly integrate with Zotero, with

more being added each week. Some research sites, like Copac, the union catalog of major libraries in

the United Kingdom and Ireland, have automatically become compatible when they have added

semantic formats to their site.7 Since the "semantic web" is not fully here yet, however, other sites

require us to write "translators" to extract scholarly information from their web pages.

Just as one can import objects of research into Zotero with one click, you can also easily export

parts of your collection (or your entire personal Zotero "library" of references, bibliographies, notes,

and other products of research that might be helpful to colleagues or students) to send to other users

of the software.

Such exports begin to show the potential of widespread scholarly sharing, but it is the next phase of

the Zotero project, coming this fall, when social computing will combine with semantic computing to

enable serious advances in historical research and collaboration. We are currently building a web

server through which Zotero users and groups can recommend and exchange resources. Once the

Zotero server goes online this year, users of the software will be able to do more than just

one-to-one transfers since this "mothership" will contain the combined wisdom of hundreds of

thousands of scholars.

The benefits of such networking and the emphasis on semantic entities like books, articles, and

letters opens up new possibilities for scholarly communication. A group of historians interested in a

topic lacking a chapter in the Guide to Historical Literature will be able to build a bibliography of

important works in their field collaboratively, which then could be shared with students. Scholars

will be able to track more easily publications of interest in their fields and hear of archival

documents newly discovered or scanned by other Zotero users, based on tags, recommendations,

and the holdings of personal collections. Historians from around the globe will be able to combine

virtually to annotate a primary source that has just been digitized and placed online. Most

intriguingly, this interaction of people, tools, and resources—what we might call an "ecology of

scholarship" (which undoubtedly will include software other than Zotero)—perhaps will lead to the

discovery of new knowledge by aggregating and analyzing our shared wisdom.

—Daniel J. Cohen is the author of Equations from God: Pure Mathematics and Victorian Faith

(Johns Hopkins Press) and coauthor, with Roy Rosenzweig, of Digital History: A Guide to

Gathering, Preserving, and Presenting the Past on the Web (University of Pennsylvania Press). He

is an assistant professor of history and director of research projects at the Center for History and

New Media at George Mason University. He would like to thank Roy Rosenzweig for helpful

comments on a draft of this article.

Notes

1. University of Minnesota Libraries, "A Multi-Dimensional Framework for Academic Support: A

Final Report," a report to the Andrew W. Mellon Foundation, June 2006, p. 32. Available at

www.lib.umn.edu/about/mellon/UMN_Multi-dimensional_Framework_Final_Report.pdf.

2. del.icio.us, available at http://del.icio.us.

3. Connotea, available at http://www.connotea.org.

4. PennTags, available at http://tags.library.upenn.edu.

5. LibraryThing, available at http://www.librarything.com; Shelfari, available at

http://www.shelfari.com.

6. Zotero, available at http://www.zotero.org. The Zotero project is generously funded by the
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