
 

 

 

 

 

 

 

 

 

Copyright 

by 

Grete María Pasch Valdés 

2004 

 

 



Identifying, Selecting, and Organizing the Attributes  

of Web Resources 

 

 

by 

Grete María Pasch Valdés, BSc, MSc, MLIS 

 

 

 

Dissertation 

Presented to the Faculty of the School of Information  

The University of Texas at Austin 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

PhD in Information Studies 

 

 

 

The University of Texas at Austin 

May, 2004 



The Dissertation Committee for Grete María Pasch Valdés 

certifies that this is the approved version of the following 

dissertation: 

 

Identifying, Selecting, and Organizing the Attributes  

of Web Resources 

 

 

 

 

 

 

 
Approved by 
Dissertation Committee: 
 

Francis L. Miksa , Supervisor 

Donald G. Davis, Jr. 

David B. Gracy II 

Mary Lynn Rice-Lively 

Nicolas Shumway 



 

 

 

 

Acknowledgements 

 

Acknowledgement is made of partial support for this work during its first  

year (1997-1998) by the Online Computer Library Center (OCLC) under their  

grant 97-0294 "Examining the Attributes of Information Resources on the  

World Wide Web and Testing for their Usefulness as Metadata." 

 iv



Identifying, Selecting, and Organizing the Attributes 

of Web Resources  

 

Publication No._____________ 

 

 

Grete María Pasch Valdés, PhD Information Studies  

The University of Texas at Austin, 2004 

 

Supervisor:  Francis L. Miksa 

  
The basic human approach for referring to the real world is to represent 

the observed objects by their attributes,  be it in natural language or in formal data 

models. Library cataloging is no different in using attributes to represent 

information resources, but its approach to data modeling is implicit and does not 

provide methodologies for attribute analysis.  This is a critical problem when 

representing web resources since they differ significantly from the kinds of 

resources typically handled by library catalogs.  The purpose of this dissertation is 

systematically to identify, select, and organize the attributes of web resources by 

means of an alternative to the traditional, library-based bibliographic model.  

Here, an alternative methodology is explored that combines data modeling 

principles from information systems theory, concepts from bibliographic 
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modeling, and Gerard Genette's paratextual theory.  The proposed methodology is 

applied to a working collection of 300 web resources listed by the LANIC (Latin 

American Network Information Center) center of the Institute of Latin American 

Studies, University of Texas at Austin.  A semi-automatic process is used to 

extract attributes from the HTML code's HEAD and BODY sections, the 

information provided by the browser, the data about each locally stored file, and 

the LANIC directory pages.  Attributes are also manually marked up and 

extracted from each pageview.  As a result, a total of 290 attributes were 

identified and selected.  The attributes were then organized according to two 

methods.  First, a direct mapping into Dublin Core (DC) highlights the 

shortcomings of the traditional approach: two thirds of the attributes found do not 

match any DC elements, and questions about the structure and meaning of the DC 

elements are underscored.  Second, the matching of each attribute to its parent 

entity resulted in a model with 35 entities grouped into four categories: agents, 

binders, components, and original documents.  These entities highlight the origin 

of each attribute, help model the life cycle of the information entities, and offer an 

alternative source for attribute values.  The 37 unmatched attributes (expressive, 

navigational, and directive attributes) hint at the possible application of a social 

relativist approach for modeling them further. 
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CHAPTER 1 

INTRODUCTION 
 

 

For centuries, libraries have been the principal repositories of human knowledge.  

However, in less than a decade, the World Wide Web has grown into an aggregation of 

information resources and communication tools that is, for millions of users, more easily 

accessible than any traditional library.  But there is one key characteristic that the Web 

lacks and that libraries have excelled at: organization. 

 The organization of library materials depends on the library catalog, where each item 

is represented by means of its attributes, such as its title, author, and subject.  In most 

libraries, additional attributes of items, such as their edition, year of publication, and 

genre, are also recorded in the catalog in order to further describe and identify each.  And 

in special collections, additional attributes, such as the type of paper, the name of the 

binder's shop, and even typographical details are referenced in the catalog.  The way that 

these data are organized in the bibliographic record amounts to a data model-- that is, a 

representation of the items by means of their attributes. 

 Library catalogers record on cards or in computerized databases the values of the 

bibliographic attributes as found on each item (e.g., the title as "Ex-Libris", the author's 

name as "Ross King") or as inferred from the content of the item (e.g., the subject "Book 

collecting-Fiction").  Established cataloging standards,  particularly the Anglo-American 

Cataloguing Rules (AACR) and the MARC (Machine-Readable Cataloging) 

bibliographic format, guide the work of catalogers as they complete catalog entries.   

 But library cataloging is mute on the subject of how to identify, select, and on that 

basis, ultimately to organize the attributes that are used in the catalog.  Instead, library 

catalogers have depended on an implicit data model that arose from long centuries of 

tradition but with little theoretical reflection.  One could argue that there is a good reason 
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for this lack of explicit focus on the model or the process of modeling: there is no need 

for that kind of focus because the existing implicit model has seemed to work well.  In 

this case, the implicit model appears to have been based on the idea of a bound volume, 

called a book, as a basic kind of informational object.  Even though the implicit model is 

based on the book--that is, on the idea of one work in one bound volume-- new kinds of 

information resources such as maps, computer files, and motion pictures have regularly 

been added to the model quite successfully.  However, in other cases, the new resources 

have been so different that the model could not be further extended, yielding separate 

cataloging traditions, as was the case with audiovisual materials moving to media centers 

and gray literature accommodated by documentation.   

 Thus, what has really happened, is that after centuries of evolution, the existing model 

is taken for granted and has not been questioned.  But as the Web grows, library 

cataloging is finding difficulties fitting its new resources into the traditional model.  

Traditional library resources are stable, well structured, physical objects.  In contrast, web 

resources are dynamic, interactive, layered, structurally unpredictable, and by being 

digital, do not have a physical presence in the same sense as those traditionally cataloged 

in a library.  

 If the goal is to control web resources via a catalog, one has then two options.  First, 

one can continue to use the book-based data model, extending it as needed and fitting into 

it the attributes of web resources.  Or second, one could study the web resources directly 

in order to identify what their attributes are, and organize the attributes in a sensible way 

so that choices may be made about their use.  The latter approach is what is at the core of 

the present study.  Instead of starting with the existing bibliographic data model in order 

to match the attributes of web resources to it, I propose first to ascertain what the 

attributes of web resources are and then to organize them in a way that helps one make 

decisions about their use in cataloging.  Since my review of the library and information 

science (LIS) literature shows that LIS lacks a methodology for systematically exploring 

and defining sets of attributes,  a significant part of this project involves devising a 

methodology to accomplish this goal.  For guidance, I have turned to the principles of 

data modeling as embedded in theories of computer information systems design.  And I 
 2



have complemented these principles with concepts implicit in library cataloging and with 

ideas taken from Gerard Genette's analysis of paratexts (1997), the elements that 

surround a text (e.g., the title page, the cover, the table of contents) and convert it into a 

book.  A detailed account of my methodology is provided in Chapter 2.   

  To begin the study, I selected a group of webpages.  In late 1997, when this study 

began, the idea of a webpage was simply too new to have a definitive procedure for 

creating an adequate selection of webpages or a valid sample of them.  This turned out to 

be an advantage for the study, since librarians never deal with random sets of information 

entities but with collections shaped by collection development policies.  Instead of 

selecting a random sample of pages, my focus turned to collection oriented techniques for 

defining and gathering a working collection.  The procedure for doing so is described in 

Chapter 3.  The final selection consisted of three-hundred URLs that in early 1998 

formed the Central American sub-section in the Latin American Network Information 

Center's (LANIC) list of resources.   

 Next, I extracted the attributes from the collected webpages.  An information entity 

offers anywhere between one and dozens, hundreds, or  potentially even thousands of 

candidate attributes.  My approach was first to identify and describe the attributes 

explicitly found in each source of information directly connected to the webpage.  This 

was greatly aided by applying Gerard Genette's idea of paratexts, the textual devices that 

accompany a text, transforming it into a book.  Chapter 4 gives a detailed account of 

attribute identification and selection.   

 I organized the attributes using two approaches.  First, I tried to fit the attributes 

found into the Dublin Core scheme, a data model derived from the traditional model 

specifically for describing digital information resources.  However, I encountered several 

difficulties in doing so, including the discovery that there were multiple attributes that 

could correspond to each DC element as well as attributes that did not correspond to any 

of the DC elements.  I fashioned an alternative approach from the traditional computer 

data modeling field that involved attaching each attribute to the data entity to which it 

most strongly corresponded.  This resulted in a data model with thirty-five entities and 

290 attributes.  In addition, three new paratextual kinds of elements were identified.  Both 
 3
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organization attempts are described in Chapters 5 and 6. 

 This study sheds some light on the current organization and use of attributes and 

entities, especially those that make up the simple Dublin Core.  It also presents a tentative 

version of a methodology that can be used to study the attributes of information entities 

further.  All of this has been done in the firm belief that knowing what the attributes of 

informational resources are, where their values come from, and what purposes they serve 

will be useful in building data models that provide better control of resource collections.  

But this study is just the first step.  Suggestions for further study are given in Chapter 7. 

 



CHAPTER 2 

METHODOLOGY FOR BUILDING AND ANALYZING  

THE WORKING COLLECTION 

 

 

This chapter presents the development of the methodology used in the study.  In contrast 

to previous projects that studied already existing bibliographic records and databases 

(Delsey, 1998; Dillon & Jul, 1996; Green, R., 1996; Heaney, 1995; IFLA, 1998; Leazer 

& Smiraglia, 1996; Tillett, 1991), I have proposed examining the information entities 

themselves and extracting their attributes.1   

 The first step in the methodology requires the selection of a group of information 

entities to study.  Section 2.1 in this chapter discusses the use of the URL (Uniform 

Resource Locator) as the logical study unit, contrasts the known techniques for sampling 

URLs with methods derived from LIS for collecting webpages, and defines five 

characteristics that the working collection should have.   

 Section 2.2 gives an overview of the entity and attribute modeling theories applied in 

computer information systems design; discusses the practices observed in the field of 

library and information science (LIS), particularly those related to the Dublin Core (DC), 

a metadata scheme developed for use with Internet resources; and summarizes the 

important concepts of each field that will be used in this study. 

 Section 2.3 introduces the use a paratextual approach based on Gerard Genette's work 

and used here as a complement to the techniques described previously.   

 Section 2.4 summarizes the design of the procedures to be followed in the study. 

                                                 
1 An attribute is also known as a feature or property, an elementary concept, "a quality or characteristic 
considered to belong to or be inherent in a person or thing" (Oxford English Dictionary).   
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2.1.  Building the Working Collection 
Section 2.1.1 presents the definition of the study unit (individual web objects, pages, 

sites).  Section 2.1.2 discusses the existing methods for web sampling and collection 

building.  Section 2.1.3 describes the desired characteristics of the working collection. 

2.1.1.  The URL as Study Unit 
Library catalogers treat tangible items such as books or videocassettes as catalogable 

packages.  In contrast, the Web presents obstacles to this simple approach because "it can 

be very difficult to determine what is a package in the electronic environment" (Taylor, 

1999, p.78-9).  There are two reasons for this.  First, according to the Web 

Characterization Terminology & Definitions Sheet, a webpage is not a single object, but 

rather, "a collection of information, consisting of one or more Web resources, intended to 

be rendered simultaneously" (Lavoie & Nielsen, 1999).  Each webpage is accessed via a 

single address known as its URL (Uniform Resource Locator).  More precisely, the URL 

does not point to a "webpage"; it points to a file on a webserver.  This file is transferred 

from the webserver to the visitor's computer, and the instructions it contains are executed 

by the browser.2  It is important to emphasize that a webpage, as it is viewed through a 

browser, usually consists of not one, but several computer files or objects (text files, 

image files, sound files, etc.) that are retrieved separately, but rendered simultaneously on 

the computer screen by the browser.3  I will focus on the single URL that acts as a 

binder4 for all component files and on its corresponding browser display or pageview-- 

that is, the visual rendering of objects that display when the main URL is invoked and 

that stay in the browser window after the URL is executed.  The pageview may consist of 

a gopher menu, an image, a webpage, or any other type of construct retrievable via a web 

browser.  The binder is the file that is received by the browser when it requests a specific 

                                                 
2 Files pointed to by URLs may also contain instructions that are executed by the webserver before a file is 
sent to the browser.  For example, the server may insert certain news items depending on the current date or 
build a personalized page "on the fly" for a specific visitor.  Since these actions are server-based, they are 
impossible to trace and study from the browser client side. 
3 See also section 3.2.3, "Number, Kinds, and Size of Objects." 
4 This "binder" concept, suggested to me by Rodrigo Arias Palomo, can be extended to include groups of 
webpages or even websites. 
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URL from a remote webserver and that contains text and instructions that the browser 

uses to render a pageview.  The question is then, what should be cataloged: the URL, the 

binder, or the pageview? 

  The second difficulty for identifying the catalogable package on the Web is that 

webpages are not static.  They may change or disappear without warning, and with 

current personalization options, one person's pageview may be totally different from 

another person's even if both access the same URL at the same time.  For the current 

study, possible problems with varying pageviews were avoided by downloading and 

locally saving a copy of each pageview.  This leaves out other possible manifestations of 

the same work, but has the advantage of allowing the thorough study of one pageview, 

representative of a specific URL.  Thus, the study unit will be a particular pageview as 

downloaded from a given URL. 

2.1.2.  Web Sampling vs. Collecting 
Instead of working with a random sample of webpages, I decided to study an already 

existing collection of Internet resources.  I had two reasons for doing so.  First, if one 

wishes to apply library and information science principles to metadata organization, one 

should also work within the context that is familiar to librarians and basic to library 

work-- that is, organized collections instead of random assemblages of resources.  

Second, if it were possible to choose a random, uniform sample of webpages, one could 

use standard statistical methods to estimate the distribution of their attributes.  However, 

the size, composition, and constant state of flux of the World Wide Web has made it 

impossible to take a snapshot of all of its contents, or even to traverse it all uniformly.  In 

1997, when this study began, building a complete list of all valid URLs would have 

required better and faster page collection systems than were then available.  No 

methodologies for the uniform sampling of URLs are known (Henzinger et.al., 2000).  

Near-uniform sampling is possible but complex, and researchers have therefore opted for 

alternative sampling methods.  These methods are reviewed next, and the collection 

approach is then outlined. 
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IP Number Sampling.  One method used for building web samples is based on the fact 

that every device on the Internet is identified by a unique address, known as its IP 

(Internet protocol) number.  Since there are over 4 billion such numbers5, relatively small 

samples are used.  The OCLC "Web Characterization Project" annually collects 

information about the services available at 4 million IP numbers-- that is, 0.1% of the 

total (O'Neill, 1998a.) Lawrence & Giles studied the characteristics of a random sample 

of 3.6 million IP numbers (Lawrence & Giles, 1999.)  

 The problem with randomly sampling IP numbers is that IP numbers are not assigned 

to users in a random manner.  Instead, IP numbers were assigned in blocks of numbers 

according to the expected growth of a particular institution or country.  At any given 

time, many numbers may remain unused within each block.  Of those in use, a significant 

portion will correspond to machines that may be running a variety of Internet services 

such as mail or FTP servers, but not necessarily a webserver.  Thus, a 0.1% sample of 

potential IP numbers does not ensure a 0.1% sample of all websites in operation.  In fact, 

no one knows for sure how many websites exist.  A second and more serious problem 

with this methodology is that if and when the new standard for IP addresses, known as 

IPv6, expands the address space, it will be practically impossible to poll even 0.1% of the 

total possible IP numbers.  That total will exceed 256 trillion trillion trillion addresses, 

and a 0.1% sample would require checking 256x10125 IP numbers, simply to determine 

which are used. 

 

Surfing or Crawling.  A second method for sampling webpages, here called "sampling 

by surfing or crawling," uses the partial Web catalogs provided by search engines such as 

Altavista and Google as sampling sources.  For example, Koehler built a sample of 361 

URLs by using the random URL generator provided by WebCrawler, and then 

augmented the sample by adding URLs from "specific domains using the HotBot Expert 

search engine" (Koehler, 1999.) Two variations on this technique are as follows.  The 

first is to make up a list of terms, search for each term in an engine, and then use the first 

                                                 
5 The theoretical number is 232 -1, or 4,294,967,295. 
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n hits from each list of results to build a sample (Brezeale, 1999).  The second is to use 

the first n hits to define an initial starting point for further searching (Sullivan, D., 2000.)  

 This method seems attractive, but here too one will find a significant problem: the 

catalogs offered by search engines are not complete.  Such catalogs are built in a manner 

that curiously resembles one of the techniques proposed by the librarians in Jorge Luis 

Borges' Library of Babel: 
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er words, in the absence of a complete catalog of books, one way to gradually build 

 catalog is to start from a known book and follow the references from it to other 

, which can in turn be added to a growing list books.  In the early days of the Web, 

efore search engines existed, Web surfing really meant moving from one 

page6 to another and from there on to another by means of links listed on each page.  

h engines simply automated the surfing process.  For example, Tim Bray, the co-

tor of XML, describes how the OpenText Index was born (Bray, 1996):  
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We started in late 1994 with a bootstrap list of some 40,000 URL's 
alleged to be those of home pages; nobody can remember where this 
originally came from.  We retrieved as many as possible of these (about
20,000) and formed the initial index. 
n, programs known as spiders and web crawlers were constructed that 

atically moved from page to page, attempting to find all nodes in the connected 

hat is the Web and harvesting not only information about the URLs they found, 

, the contents of each page.  The data could then be sampled, studied, and most 

ntly, used to build content indexing tools.   

n this method has problems, however.  The Web has grown exponentially, from 
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e days, a "homepage" was one's default initial webpage, built for personal use and posted on a 
ebsite.  It contained links to one's favorite and frequently used sites, usually built by one's friends.  
ful functionality has been replaced by the use of "Bookmarks" or "Favorites". 



barely 130 sites in June of 1993 to well over 7 million sites by June 2000 (Gray, 1996; 

O'Neill et al, 2000.) In terms of webpages, current estimates range between 1.5 and 2 

billion webpages, with 2 to 7 million webpages added every day (O'Neill et al, 2000; 

Lake, 2000; Murray, 2000; Sullivan, 2000.) A crawler can download about 4 million 

webpages per day, that is, 50-100 per second (Page, 1997), but this is still not fast enough 

to keep up with the Web's growth.  By December 2000 the largest search engines indexed 

only around 500 million webpages, or less than half the estimated webspace-- and this is 

without counting private Internet areas, such as intranets, for-pay services, and 

dynamically generated webpages and databases (Sullivan, 2000; Notess, 2000.) In 

addition, all engines start crawling at different points in the Web and have different 

policies for selecting and following links.  Therefore, they vary in their coverage and 

freshness.  The quality of the results is also an issue.  Crawlers do not discriminate 

always between real content pages and "Under Construction" or duplicate pages.  

Depending on how the sample is defined, this could lead to manually having to sift 

through thousands of hits. 

 
Directories.  A third source for webpage samples are the comprehensive resource 

directories that are manually created.  High quality directories, i.e.  those that are updated 

frequently and that list the best resources, have been used.  For example, for a study of 

personal homepages Bates & Lu selected the first five entries (114 webpages total) under 

each letter from the peoplepage.com directory (Bates & Lu, 1997.)  Crowston built a 

sample of FAQ-type (Frequently Asked Questions) documents by searching Yahoo.  He 

chose the first 100 links out of the 2,863 sites listed, eliminated duplicates, non-FAQs, 

empty documents, sites that had disappeared, sites that had moved, and was left with 70 

documents to study (Crowston, 1999.)  Some studies start at the top-level Yahoo 

hierarchy and recursively retrieve documents linked from each page found (Lee & 

Midkiff, 1997.)  The Yahoo hierarchy of terms has even been used to run comparative 

searches that helped estimate the relative sizes of search engines (Bharat & Broder, 

1998). 
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Collection Oriented Sampling.  A fourth source for web samples is found in 

manually created collections of related resources, such as lists of websites located in a 

given country, or covering a certain topic, or simply the favorite sites of a particular 

person.  For example, a study of the characteristics of corporate webpages first selected 

one of every five corporations in the Fortune 500 list and then looked at the website of 

each company on the list (Esrock & Leichty, 2000).  Another study of commercial 

websites first selected 40 industries such as accounting, computers, food, publishing, etc.  

from a list commonly used in the business literature and then found 25 sites within each 

industry by searching Yahoo and Altavista (Ho, 1997.) And in order to study workload 

modeling for webpages with heavy traffic, Mikhailov & Wills looked at the 50 most 

popular Web sites and the 50 most popular e-commerce sites listed on the 100hot.com 

website, plus 711 "popular" websites identified from various sources, including the 

MediaMetrix, Netcraft, 100hot.com, Fortune500, and Global500 lists (Mikhailov & 

Wills, 2000.) These studies used specific subsets of existing collections instead of 

random samples of websites.   

 Several authors have studied the relationships between webpages in naturally 

occurring webpage clusters and collections.  For example, Kleinberg's "hubs and 

authorities" model distinguishes between pages that focus on providing content (the 

authorities) on the one hand, and pages that are heavy on links (hubs) on the other 

(Kleinberg, 1997).  Rafiei and Mendelzon (2000) use this model as a basis for computing 

the "reputations" of webpages: a page can acquire a high reputation on a topic by pointing 

to many pages on a topic, or by being pointed to by other high reputation pages.  Lada 

Adamic, a researcher with the Xerox PARC Internet Ecologies group, proposes that 

websites are organized into a small world network-- that is, that only a few links separate 

any site from any other in this "inner" group (Adamic, 1999).  She applies this idea to the 

study of user communities represented on the web (Adamic & Adar, 2000).   

 Instead of trying to become comprehensive Web catalogs, webpage collections bring 

together related resources.  Similarly, librarians do not aim to collect every existing book.  

Their objective is to build the best collection for their users.  User preferences and 

acquisition policies are in turn reflected in the library catalog.  Webpage collections form 
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one part of the expansion of collections and collection development into the digital realm, 

and should be studied in that light.  As far as I know, collections of webpages have not 

been purposefully used as sampling sources for the study of information entity 

description.   

2.1.3.  Characteristics of a Working Collection 
My goal has not been to find quantitative characteristics that could be generalized to all 

existing webpages.  Instead, it has been to analyze carefully a collection of webpages in 

order to find thought-provoking examples of existing attributes, their use, and their 

organization.  In view of this purpose, the ideal collection of webpages to study would 

have characteristics similar to a library collection as seen by a subject specialist, 

specifically: 

 

1. Quality: Clear purpose, consistent organization, and quality control of included 

resources. 

2. Variety: A variety of webpages are included, in terms of formats, languages, 

creators, and purposes.  This will yield a more varied and potentially interesting set of 

data than studying a homogeneous repository of documents published by a single 

person or organization. 

3. Accessibility: The webpages listed in the directory are publicly accessible or can be 

made available for detailed study. 

4. Manageability: The number of webpages included in the collection is manageable 

(a few hundred webpages) or it is possible to extract a relevant subset of the directory 

without having to sample it randomly. 

5. Familiarity: In order to emulate the context that a library cataloger works with, the 

pages should be familiar to me, i.e., I should be able to understand them, evaluate 

them, and catalog them. 

 

These five criteria were followed for selecting the working collection. 
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2.2.  Data Modeling 
Once the working collection has been assembled, its contents can be studied and a data 

model of the webpage domain can be constructed.  The process of data modeling is not 

well defined in the realm of LIS, but both researchers and practitioners7 in computer-

related fields have been dealing with it since the 1960s.  Modeling methods, especially 

attribute and entity analysis as present in fact-based methodologies, are discussed in 

section 2.2.1 and contrasted with LIS model concepts in section 2.2.2. 

2.2.1.  Data Modeling in Computer-Related Fields8 
Data modeling is the area of computer information systems design that focuses on the 

identification, selection, and organization of the attributes and entities used by an 

information system9 (Allen, 2002, p.10; Chen, 1976; Flynn & Fragoso-Diaz, 1995, p.34-

36 and 226-227; Olle, 1991, p.316-325; Teorey, 1994, p.33-35).  And since it is a key 

activity in the systems development, it is important to understand, even in general terms, 

where it fits into the theoretical basis of  information systems implementation.   

 At first, information systems methodologies were concerned mainly with the proper 

definition of  data and processes, with efficiently structuring programs to improve 

programmer productivity, and with overcoming the communication problems between 

users and developers (Davis, 1974; DeMarco, 1979; Gane & Sarson, 1979; Keen, 1981; 

Lantz, 1985; Tsichritzis & Lochovsky, 1982; Yourdon, 1986).  Keeping systems under 

control required careful and predictable design of data, processes, and human 

communications.  Data modeling, as a consequence, developed into what is known as the 

fact-based or functionalist school, whose followers seek "to capture knowledge ... in 

terms of articulable facts" (Hirschheim, Klein, & Lyytinen, p.154). 

                                                 
7 Researchers have the luxury of pondering ideal methods, while practitioners must pursue practical 
implementations.  Glass (1999) discusses the consequences of such widely differing approaches.  Here, a 
balanced view between both approaches is attempted. 
8 Including fields known as systems analysis and design, data modeling, conceptual design, systems 
specification, database design, relational modeling, object oriented design, information architecture, 
knowledge representation, knowledge engineering, and ontology design. 
9 After data and process analysis, systems are designed, programmed, and implemented.   
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 A second group of information systems methodologies, which arose in Europe in the 

early 1980s, espoused a socio-technical approach to information systems development 

that encourages the participation of users in systems implementation (Mumford & 

Henshall, 1979; Mumford, 1981; Land & Hirschheim, 1983).  Such methodologies 

evolved and grew to include sense-making, organizational conflict resolution, and even 

emancipatory approaches that seek to eliminate the "repression" caused by information 

systems (Hirschheim, Klein, & Lyytinen, p.37-40).  Thus, overall information systems 

theory has progressed from a purely functionalist to a social relativist paradigm-- that is, 

from portraying the pieces of the system puzzle and how they work together, to a 

subjective explanation of the meanings that the social actors find in the system 

(Hirschheim, Klein, & Lyytinen, p.48).   

 With respect to data modeling, "the major emphasis in the information systems 

research community has been on the fact-based approaches" (Hirschheim, Klein, & 

Lyytinen, p.233).  For example, in entity-relationship (ER) modeling the system consists 

of static units (entities), each described by its attributes and related to other entities via 

relationships (Chen, 1976; Hirschheim, Klein, & Lyytinen, p.20; Teorey, 1994)  The ER 

view is, in fact, one of the most widely used data models.  This is understandable, 

because at its core a computerized information system continues to depend on 

repositories of facts-- that is, data which are acquired, stored, transformed, updated, 

deleted, transmitted, and presented to users by a set of processes.  No matter what 

database technology is used to store these facts, the data model must define the content, 

structure, and correctness of the repository.   

 In my opinion, the proposed alternative approaches, based on rules such as legal 

codes (Stamper, 1983) or the analysis of human communications or language action, may 

be useful for enriching the factual model, but their implementation still depends on 

manipulating sets of "facts" stored in a repository.  Therefore, in this study we assume 

that it is possible to create a formal, objective representation-- that is, a picture of reality 

expressed as a set of entities and attributes.  We keep in mind, though, that we may find 

attributes that will not fit into this model, and that we may have to look to alternate 

models to explain our findings.   
14  

 



 The basic concepts of entity and attribute analysis are reviewed in the next few pages 

to the extent that they complement the LIS principles used in this study.  

  

Attribute Identification.  The human mind has a unique ability to organize the world 

in terms of separate entities such as persons, objects, concepts, and events.  These entities 

are distinguished from each other by their attributes, a matter highlighted in the following 

piece by the Brazilian poet Arnaldo Antunes (1992, p.91). 

 

 

 Most would agree that many things do have mass, duration, and even destiny.  Such 

attributes (e.g., age or color) and their values (e.g., the value "16" for the attribute age, or 

the value "blue" for the attribute color) are used to describe an entity, to uniquely identify 

it, to distinguish it from other entities, and to construct relations between entities.  In his 

treatise on neural networks and knowledge engineering, Nikola Kasabov observes that 

"extracting features is an ability of the human brain for abstraction” (Kasabov, 1996, 

p.89).  But how exactly one learns to recognize an entity, name its attributes, and assign 

values to them remains one of the mind's mysteries.   

 Our own lack of understanding about this cognitive activity has led to computer 

systems analysis techniques that rely heavily on the intuition of the designer.  For 

example, a classic guide for structured systems development starts off a section on data 

design with this explanation of entities and attributes (Gane & Sarson, 1979, p.141): 

 

 

 Here

attempt 

 
 

When describing data, a thing, or a class of things is referred to as an
entity; the data elements that describe properties of the things are 
attributes of the entity.  We can see that the attributes of the entity 
"customer" are customer number, phone number, address, etc.   
Things have weight, mass, volume, size, time, form, color, position,
texture, duration, density, smell, value, consistency, depth, contour, 
temperature, function, appearance, price, destiny, age, meaning.  
Things have no peace.  
 the term entity is introduced as the main object of the description, but there is no 

by system designers to explain the process by which either the entity or its 
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attributes are identified.  How does one isolate "customer" as an entity?  Gane & Sarson 

simply state that “we can see” that the attributes of the sample entity are such and such.  

How does one identify and select these attributes?  These are questions that remain 

unanswered even in more recent literature.  Half of the 22 chapters in Information 

Systems Design (Green, S., 1996) are devoted to data analysis.  Still, the matter of 

identifying entities and attributes is treated in much the same way that Gane & Sarson did 

over twenty years ago.  Green first explains that objects must be modeled as conceptual 

entities by virtue of their attributes, and to illustrate the point, he uses another example 

commonly found in textbooks: the sample entity "car", as follows (p.184). 

   CAR (make, model, capacity, colour) 

 Green never questions how the entity and its attributes were identified.  And why was 

the entity named "car"?  Assigning names to things is a basic, intuitive human activity 

(Sowa, 1984, p.85), but in data modeling it must be done carefully.  Names and types of 

things should not be confused with the things themselves (Sowa, 2000, p.29).  While CAR 

represents the set of all objects of type car, an instance of the entity, i.e., a particular car, 

can be separately distinguished from other kinds of things.10  Entity names are usually 

singular nouns (CAR rather than CARS) and may appear only once in the model.  Attribute 

names are usually composed of the entity name followed by the attribute name, e.g., 

CAR_COLOUR (Jordan, p.267-9).  Names and descriptions are usually stored in data 

dictionaries11 which may also contain examples of actual entities and attribute values and 

rules for term syntax and usage.   

 Further complicating our understanding of the identification of entities and attributes 

is the fact that an attribute can be seen as an entity in its own right.  Or, in the words of 

John Sowa, an attribute is "an entity that is a property of some object" (2000b).  In the 

CAR example, colour is seen as an attribute expected to assume values such as red, ivory, 

                                                 
10 There are also abstract entities and attributes.  For example, the entity "CAR_OWNERSHIP" is abstract 
but denotes a relationship between a person (owner) and an object (car)  (Hirschheim et.al., p.181-182) 
11 Also known as terminological ontologies, knowledge bases, design repositories, or full-fledged lexicons.  
Repository products were an important component of CASE products during the 1980s and are becoming 
an integral part of semantic web applications (Keuffel, 2004) 
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or champagne.  However, a color can be further described by listing its attributes, such as 

wavelength, Pantone number, saturation, etc.  Thus, the attribute colour could be 

considered as the entity COLOUR depending on the context of the description.   

 In conclusion, the identification of entities and attributes is "far from obvious and [is] 

rife with subtle social, linguistic, and political problems which are by and large ignored in 

the fact-based data modeling literature" (Hirschheim, Klein, & Lyytinen, 1995, p.181).  

While data modeling lacks a strong theory or even definite techniques for identifying 

attributes, it is also a natural cognitive process that comes easily to most of us.  For 

example, one could quickly come up with many additional attributes applicable to cars, 

including price, condition, location, license plate number, and so on.  In fact, systems 

analysts know that, "if given the opportunity, users will ask for a lot of data, in great 

detail, from multiple sources" (Gardner, S., 1998, p.54) and that, as a result, attributes 

tend to "jump out at analysts like locusts" (Schmidt, 1999, p.200).  Selecting attributes is 

just as important as --and possibly more difficult than-- identifying them. 

 

Attribute Selection.  A data model is like a low resolution photograph, in the sense 

that it contains much less detail than the object itself; otherwise one falls into the absurd 

situations exemplified by the story On exactitude in science by Jorge Luis Borges 

(Borges, 1998). 
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...  In that Empire, the Art of Cartography attained such Perfection that 
the map of a single Province occupied the entirety of a City, and the 
map of the Empire, the entirety of a Province.  In time, those 
Unconscionable Maps no longer satisfied, and the Cartographers Guilds
struck a Map of the Empire whose size was that of the Empire, and 
which coincided point for point with it.
ography actually requires the representation of thousands of square miles of 

 on a few square inches of paper.  In such limited space, tradeoffs need to be 

n the one hand, visual clutter causes confusion: if a map shows too many 

s, the colors, patterns, and symbols become overwhelming.  On the other hand, a 

t shows only a few attributes will be easy to understand, but it may be too 
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simplistic and limited in its usefulness.  Computer systems designers face the same 

tradeoffs.  Too many attributes increase capture, search, and processing time and 

negatively affect the systems' performance.  Too few, and the system does not have 

enough parameters to process a wider range of applications.  A chief difficulty is that 

"people attach a significant value to the existence of unused opportunities"-- that is, once 

a candidate attribute has been identified, it acquires a psychological value that 

complicates discarding it (Davis, 1974, p.75-6).   

 Unfortunately, "there are currently no good techniques to decide what to include and 

what not to include" in attribute sets (Hirshheim, Klein, & Lyytinen, 1995, p.155).  My 

literature review shows that, in lieu of formal techniques, there exist two main rules of 

thumb for attribute selection.  The first rule is to keep the model simple by minimizing 

the number of attributes.  Green suggests using 20 or fewer attributes per entity (1996, 

p.229).  To Allen, 15 or more attributes make for a "huge entity" (2002, p.223).  To Dean 

et.al.  a model consisting of 41 attributes and about 11 entities seems "not an overly 

complicated one" (Dean, Lee & Nunamaker, 1997, p.389.) While most authors refrain 

from setting a numerical limit, all suggest keeping the model as small as possible.  One 

way of doing this is by grouping fine grained attributes into one "complex" or "group" 

attribute.  For example, the attributes country_code, area_code, and number could be 

combined into the group attribute phone_number (Allen, 2002, p.38; Teorey, 1994, p.16.) 

 The second rule of thumb is derived from the precedence-analysis techniques 

employed since the 1960s.  Such techniques help determine the input variables by 

considering only required outputs-- that is, if the attribute does not contribute to the 

generation of any system outputs, it should not be included in the model (Bubenko & 

Wangler, 1992, p.392; Davis, 1974, p.410; Kroha, 1993, p.158).  Related techniques in 

the realm of expert systems and data mining applications achieve attribute reduction 

based on the expected predictive abilities of the reduced models (Weiss & Kulikowsky, 

1991, p.74; Brazdil, 1997; Robertson, 1996; Wu & Urpani, 1999).  In other words, keep 

the attribute (or the entity) only if there is a purpose for its being there.   
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 John Sowa rephrases these rules of thumb when he states that even the best models 

approximate "a limited aspect of the world for a specific purpose" (2000, p.384.) If the 



purpose of the model is to attain Perfection, one will inevitably follow in the steps of 

Borges' cartographers.  In the real world, one must first define the purposes of the model 

and in that context, examine the relevancy of each entity and each attribute within the 

model.  But this process is more art than science, as analysts may not be able to grasp all 

aspects of an application.  For example, while discussing the design of a business system, 

a consultant mentioned that "weight" would be a good example of an irrelevant attribute 

for entities of the type "coupon." One of his clients, an analyst from Kellogg's, quickly 

pointed out that weight does matter when you mail millions of coupons each year 

(Schmidt, 1999, p.199).  Such oversights can be avoided by the use of the participatory 

techniques mentioned earlier, which involve the end-users in the design process and 

which are customary, especially in Europe, since the early 1980s (Mumford & Henshall, 

1979; Land & Hirschheim, 1983) and have more recently been introduced into the United 

States (CACM, 1993; Dean, Lee & Nunamaker; 1997).  Analysts rely on system users to 

inform their decisions; but they must be aware of the fact that people tend to concentrate 

on what they perceive to be useful only from their present point of view.  In addition, 

reaching all users and discussing all possible and all expected system needs, inputs, 

outputs, and uses, is nearly impossible.   

 It is important to foresee that any model will be valid for a limited time horizon only.  

The real world constantly changes around computer systems that are more or less static.  

Even the purpose of the system may shift.  Getting a sense of how the system and its 

context may change is a big part of the analyst's work and the reason why consultants 

"enjoy expensive vacations in tropical paradises at your expense; their experience and 

good instincts can lessen some of the inevitable travails" that arise when a system needs 

to be modified (Leventhal et al., 1998, p.210-211).   

 In summary, a good deal of common sense, intuition, and trial and error must be 

employed in selecting the attributes to include in a model.  Computer systems analysts 

strive to specify a model that is as simple as possible and that fulfills its purposes for the 

expected duration of the finished system. 

Attribute and Entity Organization.  The organization of attributes depends on the 

area of data modeling that is known as normalization, which states that each attribute 
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(such as customer-name, customer-address, or customer-date-of-birth) strongly 

corresponds to a specific entity (such as CUSTOMER) and therefore, should be attached 

primarily to that entity (Allen, 2002, 74-84; Codd, 1970; Date, 1982; Teorey, 1994).  

Attaching attributes to specific entities forms the basis of attribute organization in 

relational database design, where often a separate table or relation is created for each 

entity.  For example, one table would hold all CUSTOMER data, a second table would hold 

INVENTORY data, and a third would be used for EMPLOYEES.  Thus, each table in the 

physical data model may correspond to a real world entity (CUSTOMER, EMPLOYEES) or 

concept (INVENTORY).   

 Normalization helps avoid redundancy and thus ensures the consistency of stored data   

Normalization also requires that every entity be assigned a unique identifier or "key." A 

first and last name may identify an individual, but while a person's name may be 

ambiguous, a key must precisely identify a particular entity occurrence.  This usually 

requires the creation of a surrogate key, which may be a sequentially assigned number, a 

combination of attributes, or a systematically constructed code.    

 Entities are then further organized into category structures12 (Allen, 2002, p.33-35; 

Teorey, 1994, p.46-47).  For example, CAR is a type of vehicle, as are TRUCK and 

AIRPLANE.  A category structure that includes all types of vehicle would have a super-

entity VEHICLE that includes the entities CAR, TRUCK, and AIRPLANE.  A category structure 

that includes the entities CUSTOMER and EMPLOYEE would have PERSON as a super-entity.  

Such structures are useful for designing more robust systems.  For example, while 

planning a Canadian census, database designers found that in addition to living in houses, 

people also inhabited teepees and igloos.  They created a "dwelling" super-entity.  This 

decision worked in the designers' favor: when they found a man living in a sewer, they 

simply sought governmental approval to include sewer entities as "dwellings" (Sowa, 

1984, p.294-5).   

                                                 
 
12 A category structure is also known as a generalization hierarchy.  A super-entity may also be called a 
supertype or class; and its divisions sub-categories, sub-types, sub-entities, children, or child categories. 
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 Categories are formed by abstracting our knowledge about particular instances, a 

process governed by "the two primary functions of concept formation in human survival 

and adaptation:" cognitive economy and inference capacity (Parsons & Wand, 1997).  

Cognitive economy means that instances are grouped by their shared properties, which 

minimizes the number of objects one has to work with.  And inference refers to the 

possibility of inferring information about an individual given the properties it shares with 

other individuals in the class. 

 
Figure 2.1.  Category structure: super-entity, entity, group attribute,  
and attribute. 

 

 Figure 2.1 shows one way of structuring the concepts presented in this section.  Its 

purpose is to illustrate that a model is built out of levels of entities and their attributes.  A 

data model may consist of entities or categories of entities.  And entities, in turn, will be 

described by their attributes or group attributes.  Depending on the author consulted, one 

will find various names for each represented concept and varying numbers of levels.  The 

notations used also vary (Allen, p.33; Schmidt, p.140; Teorey, p.69); but can be 

considered equivalent for the purposes of presenting a conceptual data model. 

2.2.2.  Bibliographic Data Modeling 
 Data modeling in LIS centers on bibliographic control, defined as "the sum of all the 

practical operations a librarian undertakes to organize documents and their descriptions 

so that relevant ones can be located most directly and efficiently in answer to any user's 

expressed need" (Hagler, 1997, p.13).  Chief among these practical operations is the 
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preparation and administration of bibliographic descriptions, which consist of the values 

for data elements13 such as author, title, subject, publisher, date of publication, paging, 

ISBN, and many others.  These values are filled out by library catalogers after carefully 

studying each book, a task that requires following certain procedures to ensure the 

correctness and consistency of the description.  But since the format of the bibliographic 

description is fixed, catalogers do not have to worry about its design.   

 The current form of the bibliographic description is stable and widely used14, being 

the result of a gradual process that lasted several centuries and that relied on consensus 

building more than on any focused methodologies.  For example, Charles A. Cutter 

claimed that his system of library arrangement was based on the habits of users, but in 

reality, he was simply following the socially accepted way of talking about books and the 

traditional organization of information entities in the library.  Cutter refers to “still other 

ways to organize a catalog—for example, by the colors of books, by their bindings, by 

their intended audiences, and so on" (1904), but he "dismissed these as not so important 

as the factors that were being used” (Miksa, 1995, p.76).  During the 1960s, the 

bibliographic schemes were extended to accommodate audiovisual materials, but this was 

done without much investigation; and until the present proliferation of electronic 

information formats, a methodology for creating new attribute schemes for bibliographic 

descriptions had been unnecessary and is not clearly defined.  Francis L. Miksa, who is 

an expert in library cataloging systems, has concluded that the literature of cataloging 

presents scant evidence of the study of attributes and that LIS lacks a focused, directed 

methodology for creating data models.15 

 Today, new schemes for electronic resources are being based largely on the same 

                                                 
13 A data element is a "separate unit of bibliographic data" (Hagler 1997, p.42), that is, an attribute or an 
entity in the sense used in section 2.2.1.  Svenonius cautions that "traditional bibliographic practice has 
regarded certain of its fundamental constructs, like authors and subjects, both as attributes and entities" 
(2000, p.54).  The term "bibliographic entities" refers to "a unique instance of recorded knowledge...  a 
title" (Smiraglia 2001, p.2).  This encompasses formats such as documents or serials (Hagler 1997, p.332-
347), and "sets formed by work, edition, author, and subject attributes" (Svenonius 2000, p.50). 
14 It is so stable and well-known, that the authors of many systems analysis books and XML (eXtensible 
Markup Language) design guides include case studies related to book or library data management and 
present the attributes of a standard bibliographic description as a good example of a working model. 
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descriptive elements (i.e., attributes) already used in library cataloging.  For example, 

both the OCLC Internet Resources Project and the InterCat Catalog project (Dillon & Jul, 

1996) determined that USMARC and AACR2r rules were satisfactory for the description 

of Internet resources.  Recent studies have also made use of existing records instead of 

examining the resources themselves.  The IFLA Study Group on the Functional 

Requirements for Bibliographic Records (FRBR) attempted to make "no a priori 

assumptions about the bibliographic record itself, either in terms of content or structure", 

but still, the basic elements for the study "were derived from a logical analysis of the data 

that are typically reflected in bibliographic records" (IFLA, 1998, p.3-4).  Other studies 

have looked at the structure of MARC (Michael Heaney, 1995; Green, R., 1996), AACR 

(Delsey, 1998) and bibliographic relationships (Tillett, 1991; Leazer & Smiraglia, 1996), 

and all have been based on the structure of existing bibliographic records or bibliographic 

standards and not on an analysis of the actual objects of description.  Proceeding in this 

way simply attempts to fit the new kinds of formats into an older template, rather than 

observing the new formats to see whether the template itself should be changed.   

 A fresh requires using techniques similar to those used in computer systems analysis, 

namely: identifying, selecting, and organizing the attributes for the entities to be included 

in the model.  Within this context, the next few pages review LIS experiences that may be 

relevant to deliberate bibliographic modeling.   

 
Bibliographic Attribute Identification.  Library catalogers take the value16 of each 

element in the bibliographic description from a specific source of information given in 

the cataloging rules.  For example, the title of a book (i.e., the value for the attribute 

"title") should be taken from the title page, which, "together with its verso, usually 

contains all bibliographically significant data" (Svenonius, p.71).  In the case of a CD-

                                                                                                                                                 
15 Personal discussions with the author (1997-2003). 
16 One must be careful to distinguish between the attributes and the values of those attributes.  As an 
example of data element elimination, Elaine Svenonius (p.78) mentions the Library of Congress Rule 
Interpretation 2.5C1 and 2.5C2, which recommends not to name the types of illustrations found, but instead 
to simply indicate them by the abbreviation ill.  The correct stand here is to note that "ill" is an attribute, 
and that "maps", "portraits", "coats of arms", etc.  are not data elements, but values of the data element "ill".   
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ROM, the chief source is the internal title screen displayed once the program is run; other 

sources, such as the CD label, may be used in case the chief source is not accessible.17  

 Identifying the values of attributes is a well-defined task in LIS, however, identifying 

candidate attributes has been rarely done.  In 1967, the Z39 Subcommittee on Machine 

Input Records (SC-2) published a report titled The Identification of Data Elements in 

Bibliographic Records, by Ann T. Curran and Henriette D. Avram.  At that time, the 

MARC18 pilot project was underway at the Library of Congress (Byrne, p.6-9; Hagler, 

p.324), and the members of SC-219 were eager to determine "which data elements should 

be tagged (identified) in machine readable records" (Curran & Avram, p.i).  The report 

lists 425 elements of general interest plus 206 elements of local interest associated with 

books, serials, journal articles, technical reports, and conference proceedings.20 The list 

includes unusual attributes such as the width and thickness of a book, the color of its 

binding, the dates when an author flourished (in addition to dates of birth and death), the 

security classification of a document, the publisher's subscription policy, and user 

comments on the content.  The authors do not state how they found those elements, but 

the following paragraph strongly suggests that they did not examine the works 

themselves (Curran & Avram, p.ii): 

Early in the study the question had to be answered, "should this project be 
concerned with the data elements in the work itself or in the record for the work?"  

                                                 
17 For Svenonius, the "major problem...  is that often no single source is comprehensive" resulting with data 
being "taken from anywhere in an item" (p.72).  To ensure accuracy, the cataloger should accompany each 
value "with a location where found annotation" (p.73).  In the case of serial publications, Hirons & Graham 
(1998) suggest that the cataloger freely select the alternate sources of information and indicate the "source 
of title" in detail, i.e., instead of "title from title screen", specify which screen: homepage, splash screen, 
menu, etc.  (p.201-202) 
18 MARC (MAchine Readable Catataloging) defines the physical format of the computer records (based on 
the ANSI standard Z39.2 or ISO 2709 for information exchange) and the organization and content of the 
allowed data elements.  MARC was initially developed at the Library of Congress between 1965 and 1968, 
and today it is the most widely used format for bibliographic information. 
19 The members of SC-2 at that time were: Kay Guiles, Pauline A. Atherton, Lawrence Buckland, Frederick 
Kilgour, Abraham Lebowitz, Ann T. Curran, and Henriette D. Avram, Chairman (Curran & Avram, 
Foreword) 
20 These numbers correspond to the list as printed in the report, but they are not exact, as some of the 
elements are repetitive (e.g., title_1st line, title_2nd line, etc) and others should be treated as values, 
not as separate attributes (e.g., atlases, charts, coats of arms, and decorations are actually values for 
an attribute type_of_illustration.) 
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The decision was made that the scope of SC-2 implies the responsibility for the 
standardization of data elements in a record rather than in a work.  This report, 
therefore, follows this guideline. 

 

 The report gives examples of elements found in an unspecified number of existing 

records (catalog cards, serials holding lists, accessions lists, abstract journal citations, and 

published indexes of conferences), in cataloging guidelines, and in related studies (e.g., 

COSATI, 1966; ISO, 1958).  The authors also interviewed 56 library automation 

researchers and reviewed the data processed by the computerized library systems 

implemented at NASA, the University of California, MIT, Redstone Arsenal, and Yale 

University, among others. 

The SC-2 report is important for two reasons.  One, given the timeframe in which the 

study was prepared, the urgency to move forward with the development of a standard21, 

and the fact that Henriette D. Avram was ultimately responsible for engineering the 

creation of the MARC format (Taylor, p.52), it seems feasible that the report had at least 

some impact on the tagging of elements in the MARC record.  And two, it is a rare 

example of attempting to identify the attributes in use, instead of reusing an existing 

design.  True, they extracted the attributes from existing records, so they were one step 

removed from the actual items.  But that still makes more sense than today's prevalent 

procedure, which consists simply of extracting elements from existing schemes-- 

especially from MARC.  An example of attribute reuse is the Dublin Core (DC), a 

metadata set built for use with Internet resources and described by Michael Gorman as 

"an ill-formulated subset of the MARC record" (2002, p.181).   

 
Bibliographic Attribute Selection.  The LIS literature reflects the belief that “there 

can be no one standard or universal rule to determine which data elements are just 

enough in a citation” (Hagler & Simmons, 1991, p.87).  But at the same time, it is 

frequently assumed that it is possible to define minimal or "core" sets of attributes.  The 
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question is again, how many attributes would be enough?  Reducing the number of 

attributes is an idea that is repeated often, for example, Elaine Svenonius cites several 

studies that found that fewer elements can meet the identifying objective for large 

bibliographic databases, including Lubetzky's call "to eliminate unnecessary title-page 

data elements" (Svenonius, p.77-78).  Consensus and consulting expert opinion seem the 

most usual approaches to defining core sets of attributes.22  Three examples illustrate this.  

While creating the CONSER database of serials, a committee chaired by James E.  Rush 

"came up with a minimum set of data elements to define the least-acceptable CONSER 

record" (History of the Conser Project, 1997).  I found no information as to how these 

elements were selected.  The second example is found in the Program for Cooperative 

Cataloging (PCC), which endorses a bibliographic core record for various formats.  The 

attributes that are mandated for each format were taken from the already existing MARC 

format definitions.  However, the question of why certain attributes made it into the core 

record definitions while others did not remains unanswered, even after careful perusal of 

the PCC website (PCC, 1999).  And the third example is found in the way that the Dublin 

Core (DC) was constructed.  In 1995, OCLC and NCSA held the first metadata workshop 

in Dublin, Ohio.  Workshop participants agreed on a core set of 13 elements, therefore 

this set became known as the "Dublin Core Metadata Element Set", or "Dublin Core" 

(DC) for short.  Participants decided that the number of elements should stay small, that 

the meaning of each element should be obvious, and that their main purpose was to aid in 

document discovery.  During the next few years, the DC kept evolving.  A comparison of 

the original DC elements and the two subsequent major versions is given in table 2.1 and 

presented in detail in Appendix D.  The elements are listed under the same names and in 

the same order they appear in the corresponding DC definitions. 

                                                                                                                                                 

 

21 Jerrold Orne, chairman of the Z39 Committee, states in the Foreword to the report that his concern has 
been "the heavy burden of responsibility...  for moving forward in the speediest manner compatible with 
sound practice." 
22 Experts may, of course, disagree, even with themselves.  Svenonius also argues that a larger number of 
attributes are necessary to distinguish larger collections: "The few metadata elements needed to distinguish 
480,000 documents hardly suffice to distinguish a hundred times that many" (p.77).  But why would this 
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 The DC group wished to include only easily understood elements, but Ingrid Hsieh-

Yee reports that her cataloging students "struggled a little with the meaning and use of 

the [DC] elements (probably because the elements were new to students)" (p.137).  DC  

Original Set, 1995 Version 1.0, 1998 Standard, 2001 
------------------ ----------------- --------------- 
Subject  
Title Title Title 
Author Author or Creator Creator 
 Subject and Keywords Subject 
 Description Description 
Publisher Publisher Publisher 
Other Agent(s) Other Contributor Contributor 
Date Date Date 
Object Type Resource Type Type 
Form Format Format 
Identifier Resource Identifier Identifier 
Relation   
Source Source Source 
Language Language Language 
 Relation Relation 
Coverage Coverage Coverage 
 Rights Management Rights 
Table 2.1.  Original Dublin Core Metadata Element Set (Caplan & Guenther, 1996) 
compared to Version 1.0 (DCES 1998) and the NISO Standard. 

 

documentation also claims that no elements are mandatory.  This means that a DC record 

could be empty, but an empty record would fulfill no purpose.  And if the record has 

values for all elements except for the identifier (such as a URL) there would be no point 

in providing the other metadata elements, unless the only purpose in creating a DC record 

were to register the characteristics of a resource that can probably never be found again.23 

A Description element, used for giving a textual description of the content of the 

resource, was added to Dublin Core in 1998.  Rights Management was also added in 

1998.  This element is clearly related to usage and access, and not exclusively to 

discovery.  Two elements have been added, but in order to ensure backward 

                                                                                                                                                 
be?  One unique element can be enough to distinguish between any number of documents, and in any case, 
one could use a few elements with a wide range of values each, so that documents are distinguishable. 
23 The Colorado Digitization Project working group recommended the following mandatory elements 
"designed along the same guidelines as the core records" for the PCC (Garrison, p.121): Title, Creator, 
Subject, Description, Identifier, Date, and Format. 
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compatibility, no elements have been eliminated from the original set.  Elements have 

been renamed, and their definitions reworked from version to version.  But how were 

candidate elements identified?  Which other elements were proposed by workshop 

participants?  How were they selected?  The standard answer is: "by consensus," but this 

does not clarify the decision making process.  Why weren't other elements included?  

How was it decided that this was the optimal set of elements?  How much did the need to 

"keep it simple" affect the exclusion of  elements?  How does the need to be backward 

compatible affect the redefinition of the agent elements (creator, contributor, publisher)?  

 The idea of creating a core set of attributes reflects the belief that certain attributes are 

more important than others-- but, one must ask, more important for what purpose?  

According to the final report issued by the IFLA Study Group on the Functional 

Requirements for Bibliographic Records (FRBR), there are four main purposes of 

bibliographic records: finding, identifying, selecting, and obtaining information resources 

(IFLA, p.8-9).  Elaine Svenonius (2000) argues that in addition to finding a given 

document, bibliographic systems must be able to locate sets of resources.  This is 

equivalent to saying that bibliographic attributes "show how two or more documents are 

associated with one another" (Hagler, p.43).  For this reason, Svenonius adds a fifth 

purpose: facilitating the navigation of bibliographic databases, thus allowing users to find 

related works "by generalization, association, and aggregation" (p.20).  For Matthew 

Beacom, an important purpose of bibliographic records is facilitating the use of the 

resource, delivering "networked resources to the user's virtual workspace, to the set of 

tools that enables the user to manipulate the resource-text, images, sounds, data, etc.- and 

put that content to their own uses" (Beacom, 2000).  These authors are suggesting that the 

original or traditionally accepted purposes of the bibliographic record do not cover at 

least two important functions: navigating the information space, and supporting the use of 

the information resources.  And there is one other use that library catalogs must fulfill: 

helping the librarian manage the collection.  This includes control of lending, 

acquisitions, and item processing activities.  In fact, the generally accepted purposes of 

bibliographic records do not even begin to cover the full spectrum of information 

resource management-- that is, they do not address what goes on before the resource is 
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discovered (e.g., creators need to format, publish, announce, and update resources; users 

have to assess what they need and plan a strategy for finding it), while it is accessed (user 

preferences, usage history), nor what happens after it is accessed (considering issues of 

intellectual property, including the possibility of keeping a copy of all or part of the 

resource, using it and for how long, sharing it and referring it to a friend; as well as issues 

related to the currency of the information accessed, updating it as needed, organizing 

local information repositories, and so on).   

 In the SC-2 study already mentioned, all data elements found were included in the 

report, because "SC-2 has to see displayed all the elements that can be included in 

records before decisions can be made as to which elements need to be tagged" (Curran & 

Avram, p.ii).  But when working with specific collections, one needs to define the actual 

attributes that will be used.  A core of attributes either serves for a limited purpose, or it 

expands to serve multiple purposes, becoming hard to understand and difficult to 

maintain.  The alternative is to define all possible attributes plus a mechanism for easily 

organizing them into subsets that are used for different purposes. 

 
Organizing Bibliographic Attributes.  In LIS, attributes originate from the item that 

they describe-- that is, the book or the physical item at hand that library catalogers work 

with.  Instead of being attached to entities, attributes remain attached to the item they 

describe and are organized according to the International Standard Bibliographic 

Description (ISBD) model, which defines eight main attribute groupings:  

1.  Attributes related to the title and statement of responsibility (authors) 
2.  Attributes related to the edition number 
3.  Attributes describing special or unique features of particular types of materials 
4.  Attributes related to publication and distribution of the item 
5.  Attributes describing an item physically 
6.  Attributes related to membership in series 
7.  Other attributes recorded only in notes 
8.  Attributes related to standard numbers and terms of availability 
 

The order of the eight areas was originally determined by the structure of monograph 

descriptions in library catalog cards.  MARC shows a similar ordering, although in some 

cases the groupings are defined by the kind of elements.  For example, all numbers and 
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codes are grouped together in the MARC tagging range 01X to 09X, mixing such 

numbers as LC Control number, ISBN, source of acquisition, language code, and call 

numbers.   

The advantage of focusing on the item at hand model is its simplicity, but it has two 

problems.  First, the attributes of independent entities are all thrown in together.  For 

example, an author's name is not an attribute of the book: it is an attribute of a certain 

person, and it is related to the book's contents by the authorial role of that person.  And 

second, the model's simplicity vanishes as soon as the one-to-one correspondence 

between "book" (or item at hand) and "work" is altered.  A book may contain several 

distinct (and perhaps unrelated) works.  Or a work may appear as a book complemented 

with a CD-ROM plus a website.   

A few authors have considered other options.  Curran & Avram (1967) organized 

their list of 425 general data elements "conventionally into entries, statements, and 

notes."  But they did so "with much hesitation and reluctance," because they considered 

this scheme to be "definitely slanted toward the book" (p.I-1), and so they discussed an 

alternative ordering that sees bibliographic records as consisting of the name (title) of a 

work, the other names, dates, and numbers associated with the work, and additional 

bibliographical, physical, and subject analysis of the work.  Their grouping brings 

together attributes that have similar ranges of values, but they stop short before the final 

step, which would attach these attributes to specific entities and generalize them into 

conceptual entities, i.e., "creators," "identifiers," and so on.   

A conceptual solution is offered by the report of the IFLA Study Group on the 

Functional Requirements for Bibliographic Records (FRBR).  Here, a work is a "distinct 

intellectual or artistic creation." The FRBR defines three additional entities: a work's 

expression ("intellectual and artistic realization of a work"), the physical manifestation of 

a work (such as a book), and finally, a copy of a manifestation (a particular book.)  Work, 

expression, manifestation, and copy constitute what IFLA refers to as "Group 1 Entities."   

IFLA defines two additional groups of entities: group 2 containing persons and corporate 

bodies (the agents responsible for the content, production, or "custodianship" of works) 

and group 3 entities that "serve as the subject of intellectual or artistic endeavor" (the 
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"concept, object, event, and place" that form the subjects of works.) The three entity 

groups defined by IFLA (work et.al., agents, and subject) form an alternate organization 

for bibliographic entities and their attributes.  IFLA is in effect separating the work from 

the agents involved in the work, which is an important first step in re-defining the overall 

model of information entities and attributes.   

 Another possibility is to avoid using areas or groups altogether.  DC documentation 

states that the order of the elements (both in their definition and in their use) is not 

important, but if this were really the case, why were the elements not listed simply in 

alphabetical order?  In fact, the elements are often subdivided into three groups: elements 

related to the content of the resource (coverage, description, type, relation, source, 

subject, title, audience); elements related to the resource when viewed as intellectual 

property (contributor, creator, publisher, rights); and elements related mainly to the issue 

of resource-as-an-instance (date, format, identifier, language).24  Three elements appear 

first in all three main versions of DC: subject, title, and author.  Coincidentally, these are 

also the three attributes that a librarian would always instinctively include first in any 

metadata definition, being as they are the three basic methods for organizing traditional 

library card catalogs.  The elements toward the bottom of the list are less frequently used 

(see Table 2.1).  Some are indeed obscure: what is, for example, the difference between 

Source and Relation?  What exactly is meant by Coverage, which is one of the very last 

elements?  I would argue that these elements are listed last because they are perceived as 

less important, less known, and thus probably "less core" than those listed first.  In my 

opinion DC creators, with their strong background in LIS, simply picked the most typical 

attributes used in library cataloging and organized these according to their perceived 

importance.  This explains why the identifier (URL) occupies a place in the second half 

of the list and is also an optional element.  In contrast, a comparison of six metadata 

formats (DC, IAFA templates, WWW semantic header, URC, USMARC, and TEI 

header) found that "three metadata elements are common to all the schemes; Title, 

                                                 
24 See Taylor (p.87-89); and the "Elements" section in Using Dublin Core - The Elements  (Hillmann, 
2003). 
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Author, and Identifier" (Burnett, Bor Ng & Park, 1999, p.1213).  All search engines and 

Internet directories record and provide a URL.  This is a piece of information that truly 

seems necessary and should be required, even if it is not one of the traditional 

bibliographic elements. 

2.3.  Developing a Methodology for Attribute Analysis 
The previous sections discuss the basis for a methodology for attribute analysis that in 

brief consists of three steps: identifying attributes, selecting attributes, and organizing 

attributes into a model.  Techniques derived from both computer systems analysis and 

library and information science principles were described.   

 In summary, computer-related data modeling techniques include:  

Often, systems analysts use a top-down approach.  They start by asking: what are the 

most important entities in a model?  Only later do they describe each entity by listing its 

attributes (Brathwaite, 1993, p.143; Schenck & Wilson, p.33; Tillmann, p.64).  The 

bottom-up approach chosen for the present study starts by finding the attributes and 

organizing them to discover all entities involved in the model (Teorey, 1994).  

• Identifying attributes: name and describe candidate attributes in a data 
dictionary 

• Selecting attributes: avoid duplication, minimize the number of 
attributes by approximating an aspect of the modeled world for a 
specific purpose 

• Organizing attributes: associate each attribute to an entity, provide a 
key or identifier for each entity, define the required and the optional 
data values, generalize entities into conceptual categories 

LIS offers no explicit methodologies for the creation of data models, but its 

principles, embodied in rules and standards related to bibliographic entities include: 

• Identifying attributes: use chief and recommended sources of 
information to provide values for attributes 

• Selecting attributes: select a core set of attributes from existing 
schemes; follow the purposes of bibliographic records 

• Organizing attributes: attach attributes to the item at hand; create 
aspects (ISBD) within the item or entity groups (IFLA's FRBR) 
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 The methodology for creating a new model can be outlined as follows. 

 Each of the three phases in the model is described in more detail next, especially their 

more problematic aspects as related to the analysis of attributes on web resources. 

1. Identifying attributes 
1.1.  Define the attribute sources 
1.2.  Transcribe all attributes and values found  
1.3.  Extract, list, and describe the attributes found in each source 

2. Selecting attributes 
2.1.  Define the purposes of the model 
2.2.  Avoid duplication and minimize the number of attributes 
according to the desired purposes 
2.3.  Decide on a core of attributes for each purpose; select a core set 
of elements (required values)  

3. Organizing attributes 
3.1.a.  Organize attributes by existing schemas; or  
3.1.b.  Organize attributes by entities in the overall model 

2.3.1 Identifying Attributes on Webpages 
 The first question that arises is: how can one identify the attributes of a webpage?  

Since there is a need for strengthening the process of attribute identification, this section 

proposes a document structure-based methodology that complements the data modeling 

theories related to identification and discussed in section 2.2.1.  The purpose here is not 

to create attributes, but to discover those already present on the resource, extract them, 

and describe them.  In order to understand how this can be done, one must first consider 

how an "information entity" such as a book comes into being.  The overly simplified 

model presented in Figure 2.2 shows a familiar kind of communication: the author writes 

a text, and the text is in turn read by a reader.   

 
Figure 2.2.  Entities in a simple textual world 

 Or rather, the author writes a text and normally expects that someone else will read it.  
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But a bare text won't attract any attention.  "Readers are shy birds that have to be coaxed 

to come nearer" (Barzun, 1985, p.167); they must be attracted by a catchy title, a colorful 

jacket, positive reviews on the back cover, a well-organized table of contents, and 

perhaps pleasant illustrations.  As a result, a text "is rarely presented in an unadorned 

state, unreinforced and unaccompanied by a certain number of verbal or other 

productions" (Genette, p.1).  Such "productions" are prepared by the editor and publisher 

to accompany the text, thus transforming it into a book (Figure 2.3)25. 
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Figure 2.3.  Entities in a simple book publishing world
A typical book structure is shown in Figure 2.4.  In this example, twelve pages 

cede the text, giving such information as the title, the publisher's name, cataloging 

a, a dedication, a table of contents, and a two-page foreword.  After the text ends, the 

der will find an appendix, a glossary, and a bibliography.  A book may also include 

nowledgements, a preface, a list of illustrations or abbreviations, an author's 

graphy, a subject index, a name index, notes, and advertisements for other titles. 

The devices that surround the text are referred to as "paratexts" by Gerard Genette.  

atexts, says Genette, serve as a threshold, "a vestibule that offers the world at large the 

sibility of either stepping inside or turning back" (Genette, p.2).  In Paratexts: 

esholds of Interpretation, Genette discusses at length two types of paratexts: the 

                                            
he author does not control the design of these "productions." For example, Gerard Genette complains 
 "too rarely" do books identify the typeface used (1997, p.32) and his book, published by Cambridge 
versity Press, is no exception: there is no notice identifying the typeface used. 
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publisher's peritext (located within the same volume) and the epitext (located outside the 

 
Figure 2.4 "Sample plan for flow of front and back matter." From Greenfeld, p.48. 

 

book).26  Epitexts can be public (e.g., reviews and public responses) or private (e.g., 

correspondence or diaries).  Peritexts are the most numerous, and include the title, the 

name of the author, publisher, date of publication, dedications, prefaces, intertitles, and 

notes.   

 The title page, with its prominent location, stands out as an important, deliberate 

grouping of paratextual devices.  It is, according to Genette, "the ancestor of the whole 

modern publisher's peritext" (p.33).  Manuscripts rarely had title pages, as works were 

identified by the first word or sentence in the text or by a heading, called an incipit ("here 

begins"), such as "INCIPIT LIBER EXODUS" (Here begins the Book of Exodus).  An 

explicit ( from the Latin "unrolled", i.e., "here ends") could mark the end of the text or of 

a section in the text.  The colophon closed the text and is considered by some an 'embryo' 

title page because of its similar contents: the author's name, title, scribe's name, date and 

place of completion, and other comments (Smith, p.31).  In printed books, a colophon 

notes the printer and the place and date of printing, and perhaps a serial number and date 

of the book's legal deposit (Genette, p.33).   
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26 "Paratext = peritext + epitext" (Genette, p.5).   



 Title pages were developed by 16th century printers27 and fulfilled at least three 

purposes: to serve as a protective cover for the text block, to distinguish a text block from 

other unbound text blocks stored in the printer's shop, and to advertise the work to 

potential readers by giving such information as the author's name, publisher's 

identification, and most importantly, the work's title (Smith, p.22; Hagler, p.309-310).  

By the 18th century, title pages had "settled into a predictable pattern" (Hagler, 1997, 

p.87) but soon, "the possibilities of the cover were discovered" (Genette, p.23) and its use 

as a grouping of paratextual elements quickly expanded.  Today, the cover may be mute 

while the dust jacket presents a barrage of paratextual elements to potential readers.   

 There is a strong relationship between paratexts and the bibliographic description.  

For example, the importance of the title page for library cataloging was discussed in 

section 2.2.2.  To summarize, catalogers treat the title page as a chief source of 

bibliographic information for books.  Covers, dust jackets, and other paratextual 

groupings (see Appendix C) are seen as prescribed or secondary sources of information.  

Most bibliographic values are directly taken from the item at hand, and are found in the 

paratextual groupings studied by Genette.  Realizing this correspondence has been useful 

to me in understanding where attributes come from, especially in the case of books.   

 While Genette concentrates strictly on literary monographs, he concludes that the idea 

of paratexts can be extended to "areas where the work does not consist of a text," such as 

"the title in music and in the plastic arts, the signature in painting, the credits or the trailer 

in film" (p.407).  I use Genette's idea of paratexts as a starting point for identifying 

webpage attributes.  Adapting the idea to the web world involved answering three 

questions. 

 First, how does one separate webpage text from webpage paratext?  In the book 

world, texts evolved into hierarchical structures of objects (such as chapters and 

paragraphs28) surrounded by paratextual elements.  In the web world, "texts" vary 

                                                 

 

27 See Smith (2000) for a discussion of the early title page (1460-1510).   
28 Allen Renear notes that this is the perspective favored by editors and systems analysts managing 
automated text projects (1997).  In his view, this "Platonistic" view evolved into "Pluralism", which sees 
texts as systems of ordered hierarchies, each corresponding to an analytical aspect of the text.  A third 
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depending on the purpose of the webpage: from a text proper, to a collection of 

photographs, to brochure-like data on an organization, to lists of links in the case of 

directories like Yahoo!; but the kinds of paratexts and their arrangement around the text 

are not standardized as they are with books.  There are three levels that one must look at: 

the pageview, the website, and the context in which the pages are managed (Figure 2.5).  

Regarding the pageview, one would hope that web design would standardize as to the 

elements that need to be shown and where they should be placed, but so far, this has not 

happened.  By 1996, authors who had been working in electronic text processing would 

advise to "arrange the screen into functional areas" (Grabinger & Osman-Jouchoux, 1996, 

p.199), but with the arrival of the Web, the creativity of millions of improvised publishers 

came into play.  Many web style manuals followed the traditional design rules, but many 

were too rigid and often did not follow their own advice (Rehling, 1997).  More creative 

designers advocated breaking all "book" rules by using "lumpy" design, varying the 

rhythm, avoiding the repetitive structure of section title/paragraph, using "interesting" 

locations on the page, and avoiding justified text and aligned images (Black, 1997).  Web 

designers strive to create unique, new designs for each website.  One would expect to 

find most content at the top or center of the screen, and paratexts surrounding it, just 

because those areas are more visible.  But there are no hard rules.  Thus, separating text 

from paratext in the pageview requires visually inspecting the page and deciding what is 

text and what is not.  Regarding the website: usually, a group of pages are linked together 

in a hierarchical or tree-like fashion.  Each "page" is expected to have some paratexts.  In 

the present study, single pageviews only and not full sites are being studied, but this 

would be a course for further study.  And regarding the context of page management, as 

Figure 2.5 shows, there are at least three computer systems mediating between the 

webpage creator and the visitor.  The creator sends the materials from the computer 

where he has created them to a webserver, where they reside until they are copied to a 

                                                                                                                                                 
perspective, antirealism, sees texts as "the product of the theories and analytical tools we deploy when we 
transcribe, edit, analyse, or encode them" (Renear, p.122).  Pluralistic realism seems to Renear (and to 
myself) the most useful position to take for the purposes of model and system building. 
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remote computer for a visitor to see.  There may be variations as the page moves from 

computer to computer.  There will also be added information to manage these transfers.  

Most of this information remains hidden from the end user, but it is there, serving various 

purposes.  A pageview can also vary from second to second because it's updated, and if 

personalization is possible, the visitor can directly influence its contents.  This breaks the 

time and space linearity observed in the traditional book model and uncovers many 

sources of information in addition to the pageview.   

 

 
Figure 2.5 Entities in a simple web world 

 

 The second question for adapting Genette's paratextual model to the web world stems 

from the fact that he limits his model to paratexts.  Would it be appropriate to include 

other, perhaps non-textual elements as paratexts?  Genette mentions almost in passing 

that there might be paratextual value in six additional kinds of information (1997): 

1. Contextual-- that is, the facts about the work that are not made explicit 
anywhere but that are still known to readers, such as the age or sex of the 
author and the date of the work (p.7) 

2. Translations (p.405) 
3. Serial pre-publication of works before book form is finished (p.405) 
4. Typographical choices (p.7, 32-34) 
5. Illustrations (p.7, 406) 
6. Tables of contents (p.316-318) 
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 Of these six, which should be added to the study?  I was unable to study the first three 

potential paratexts because I did not have access to them.  External sources remained, by 



definition, unknown to me.  Translations and serial publications would have required the 

collection of more than one version of the page or subsequent issues of a page, which the 

design of the working collection did not include.   

 The last three items in this list are more accessible and lend themselves to this study.  

Typographical choices have an equivalent in the web world, where the exact formatting 

of a pageview is specified by a variety of easily identifiable HTML commands.  Web 

formatting, however, does not have established semantics.  For example, using a 

"blockquote" tag does not necessarily mean that one is quoting a text, and "list" tags 

may simply be used to indent text without actually listing anything.  Still, typography is 

an important factor in presenting the text, and therefore, it is considered here as a 

paratextual element.  "Illustrations" constitute the fifth potential paratext mentioned by 

Genette, and I decided to include it  because in the web world, images can easily be 

treated just like text-- that is, the definition of "text" can be expanded to encompass 

images, as well as audio, video, and other dynamic elements.  Images may appear in a 

content capacity or in a paratextual capacity.  In fact, an image may be the "text." For this 

reason, I decided to include images as paratexts, but only if they are used in a paratextual 

capacity.  And sixth, Genette defines a table of contents as the "listing of the intertitular 

apparatus" -- that is, the chapter and section names and their locations.  He does not 

mention the index explicitly as a paratext, but I consider both index and table of contents 

as navigational devices that are part of the paratexts to be studied.29 

 Finally, the third question related to adapting Genette's model to the web world is as 

follows: are there new kinds of paratexts unique to the web world?  When I started, I 

foresaw a possibility of discovering additional kinds of paratexts.  In the book world, 

certain potential functions of the paratext are unnecessary or obvious, as those in the list 

that follows.  

                                                 
29 Perhaps Genette does not have a high regard for this device, as the index of his own book carries this 
annotation: "the real function of this index, as of most, is to save the author from the taunt: No index." 
(p.419) 
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Use instructions: books do not carry instructions on how to use or 
navigate them, on where to start, or how to find information in it. 
Plugins & required software: books are human eye-oriented, and 
also human hand-oriented, i.e., holdable.  Books are not intended 
for machine users, but webpages can be used by both. 
Update information: in the book world there's no need for paratexts
that let the reader know when something was added to the book or 
created, or who created which part, or how the content can be 
modified by the reader. 
 find such additional paratextual functionalities that are related to 

navigation, use, and other devices that are related to the dynamics of 

 the web world.  In conclusion, the paratextual idea was adopted to 

 the modeling principles listed earlier, so that information sources could be 

d marked up for attributes to be used in the web world modeling task. 

cting Attributes 
y this is the most difficult part of any data modeling project, here this step 

y simple.  The purpose of the study was to reflect as many attributes as 

us, it was not necessary to define a "core" of attributes or to worry about 

st" attributes might be.  The actual step of selection would be done once a 

rpose demanded a particular core to be developed.   

rtant condition is to avoid duplication and minimize the number of attributes 

 the desired purpose, which is to identify all attributes.  Duplicate attributes 

ary attributes belonging to obvious group attributes and that are not necessary 

ending the overall model can be excluded.  HTML attributes (such as the 

aration at the beginning of an HTML file) that are used solely for defining 

tructure of the code may also be excluded. 

on, an additional objective that is not usual in regular data modeling was set: 

of the possible purposes or uses for new attributes and entities identified.  

s not need to be exhaustive, but should illustrate purposes that are not 

raditional attributes and entities. 
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2.3.3.  Organizing Attributes: Two Alternative Approaches 
Once the attributes are identified and pre-selected, they must be organized.  Two options 

for doing so were applied.   

 First, by following the LIS tradition, one simply fits the attributes found into an 

existing scheme like the Dublin Core or MARC-- that is, each attribute is classified 

according to the role it is expected to play in the resource.   

 Second, following the ideas of computer data modeling, one attaches each attribute to 

its parent entity.  For example, traditionally, the name of the author is seen as an attribute 

of the book, but the name of the author is actually an attribute of a certain person.  Other 

paratextual elements will be harder to attach to an entity.  For example, the message 

"Welcome to my Homepage!" does not describe an entity but it is not a part of the 

content either; it is intended as a friendly greeting to page visitors.  A webpage may also 

have a section where visitors are asked to perform certain activities like signing up for a 

drawing, filling out a survey, or sending an email.  These paratexts are not describing an 

entity or any content proper, but rather pointing out functionality that the visitor is invited 

to try out.  In fact, webpages often give the impression that their author is trying to chat 

with the visitor.  Such paratextual attributes may be present in the working collection, 

too.  The procedure for classifying entities and attributes will follow the guidelines given 

by Toby J. Teorey (1994, Chapter 3): entities should contain descriptive information (in 

the form of attributes) and attributes are attached to the entities "they most directly 

describe" (p.45.)  In addition, the generalization hierarchies are determined by identifying 

entities that are generalizations of other entities.  Doing so requires knowledge about 

entity instances (Parsons & Wand, p.64).  For example, one may decide that "Individual" 

is a generalization of "Employee" and "Customer."  The generic entity Individual would 

then have as its attributes the identifier for an individual, his name, and his address.  

Employee would then have a specific employer ID number plus job title, and Customer 

would have a specific customer ID number plus any other relevant customer-related 

attributes (Teorey, 1994, p.47.)  
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2.4.  Proposed Working Procedure 
 The working procedure that follows was derived from principles according to the two 

traditions described in the previous sections-- that is, library cataloging (specifically, 

book-based cataloging) and computer systems analysis complemented by the ideas from 

Genette's paratextual theory.   

Step 1.  Build the Working Collection 
 Select a source of URLs according to the five criteria defined in section 2.1.3, i.e., 

quality, variety, accessibility, manageability, and familiarity. 

 Copy the selected webpages on to a local system 

 Organize the working collection for ease of access during analysis 

 Identify the sources of information for further analysis 

Step 2.  Identify the attributes  
 For each source of information: mark it up manually following paratextual 

concepts, or extract its attributes automatically 

 For each attribute found, name it and describe it (source where found, purpose, 

number of occurrences, kind of information it contains) 

Step 3.  Select the attributes 
 The purpose of the study is not to create the best scheme for Internet resources, 

but rather, to thoroughly explore all attributes found.  Thus, all attributes found 

are helpful in fulfilling the stated purpose, with two exceptions: redundant and 

erroneous attributes, and elemental, group, or structural definition attributes. 

 Identify purposes or uses for the non-traditional attributes found 

Step 4.  Organize the attributes 
 Organize the attributes found into the Dublin Core scheme. 

 Organize the attributes found into entities, and generalize the entities into classes.   

 Compare the results obtained from both organization approaches. 



 

CHAPTER 3 
 

THE  WORKING  COLLECTION 
 

Section 3.1 describes how the working collection for this study was selected, gathered, 

and organized.  Section 3.2 discusses the characteristics of the working collection, 

including the number and kinds of servers and resources found, how their status varied 

over time, and how these characteristics compare to findings reported by other studies.   

3.1.  Building the Working Collection 
This section describes how the working collection was built.  The process consisted of 

three steps: a source of web resources was identified (section 3.1.1), each resource was 

visited and copied to a local computer (section 3.1.2), and the working collection was 

stored in an organized manner (section 3.1.3).   

3.1.1.  Selecting a Source 
The Latin American Network Information Center (LANIC) was selected as the source of 

webpages for this study.  LANIC was created at and is maintained by the Teresa Lozano 

Long Institute of Latin American Studies of the University of Texas at Austin.  Via its 

website1, users have access to two main information resources: the "Projects & Hosted 

Materials" area2 and the LANIC directory, a well-known listing of selected Internet 

resources of interest to Latin Americanists.  This directory easily fulfilled the five criteria 

for a selection of webpages outlined in Chapter 2.  First, LANIC lists high quality 

resources selected by a team of graduate research associates.  It includes most university-

based servers in Latin America, but excludes strictly commercial sites.  By late 1997, 

                                                 
1 LANIC Homepage: www.lanic.utexas.edu 
2 Formerly known as "Joint Projects and Hosted Databases", this area hosts primary materials created with 
the cooperation of various international organizations, such as the Castro Speech Database compiled by the 
Foreign Broadcast Information Service (FBIS), the online catalog of the Association of Research Libraries 
(ARL) Latin Americanist Research Resources Project, and a mirror site for the Sistema Económico 
Latinoamericano (SELA).   
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when this study began, the LANIC directory homepage was organized into two main 

areas: geographical access (by country) and subject access (Figure A1, Appendix A).  By 

mid-2000 the homepage was redesigned, but the underlying directory and country-

oriented structure has remained unchanged (Figure A4, Appendix A).  All internal pages 

in the LANIC directory follow a standard design.  Each page lists a number of clickable 

URLs grouped by sub-topics, with minimal descriptive information sometimes added 

next to a

consiste

 

 
Figure 3.1.  The Belize page appearing in the LANIC 
directory, early 1998 version 
 link (see figure 3.1, the 1998 page for Belize).  Thus, the directory provides 

ntly organized links to high quality resources.  Second, LANIC covers a wide 
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range of topics.  The resources that it points to are of various types (newspapers, 

databases, personal pages, and more) and written in a variety of languages (Spanish, 

Portuguese, Nahuatl) by individual and corporate authors around the world.  Third, all 

resources listed on LANIC are freely available via the Internet.   

 The fourth criterium called for a manageable number of items to study.  By early 

1998, the LANIC directory pointed to about 3,000 URLs.  Since this was still too large a 

collection for the purposes of the study3, a sub-collection had to be selected.  Given the 

top level organization of LANIC into geographical and topical divisions, two possibilities 

presented themselves: selecting a sub-set of geographically related pages, or selecting a 

subset of related topics.  Individually, none of the geographical or topical lists contained 

more than several dozen URLs.  Therefore a group or subset of directory pages had to be 

defined.  The subset that was selected consisted of the directory pages related to the seven 

countries in the Central American region, namely Guatemala, Belize, El Salvador, 

Honduras, Nicaragua, Costa Rica, and Panama.  These contiguous countries share a very 

similar political history and are therefore usually treated as a group and separately from 

Mexico, South America, and the Caribbean region.  In fact, the updated version of the 

LANIC directory contains a new sub-category, "Central America", that lists the seven 

countries as a distinct regional subset.  The Central American set was found to contain a 

total of 404 links-- that is 14% of the total LANIC links, a satisfactory sub-collection 

size. 

 The fifth and final selection criterium required that I be able to understand and 

catalog the resources in the selected collection.  Since most of these pages were in 

Spanish, my knowledge of this language was an advantage.  In addition, I had worked as 

a Research Associate for LANIC and was personally familiar with the purpose and 

structure of the collection in general and particularly with the Central American pages.  

In summary, LANIC provided me with an ideal set of resources from which to draw the 

working collection needed for this study. 

                                                 
3 Specifically, enough time had to be allowed for visiting each URL and gathering all components (5-20 
minutes per URL) and for the analysis of each item (2-4 hours per URL), as described in chapters 3 and 4. 

 45
 



 

3.1.2.  Gathering and Checking the Webpages 
The gathering process is summarized in Figure 3.2.  First, a raw list of URLs was 

extracted from the LANIC directory pages.  The list was checked; duplicates and 

erroneous URLs were discarded.  A copy of each valid webpage was downloaded and 

saved for analysis.  Both the raw list of URLs and the webpages in the working collection 

were gathered between January 2 and January 10, 1998, using a computer connected to 

the Internet from the UT campus.  In addition, the status of the collection was checked 

annually between 1999 and 2004.  The details of these procedures are described next.   

  
Figure 3.2.  Gathering the working collection 

Step 1: Extracting the URLs from the LANIC directory pages.  The LANIC 

directory was kept in the form of straight HTML pages that were maintained manually by 

a group of research assistants.  Therefore there was no centralized list of URLs that could 

be used to build the raw list of URLs.  Instead, the URLs were extracted from the 

relevant directory pages by opening each LANIC directory page with a browser, 

downloading it to the local system, and processing it with a simple script that extracted 

and stored all the URLs listed on it, plus category information and other textual data.  
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Nine pages processed, yielding a total of 404 URLs (Table 3.1).  One page was found for 

each country, with the exception of Costa Rica, which had three directory pages: one for 

websites, one for gopher sites, and one for Costa Rican resources.  The reason for this 

was historical.  Before the Central American countries became connected to the Internet, 

all related webpages were hosted on servers in other countries, especially in the United 

States.  Costa Rica was the first country in Central America to get an Internet connection 

and soon after that, locally run Internet servers started publishing information in both 

gopher and web format.  At that time, the LANIC staff made a decision to list those local 

resources separately from resources hosted elsewhere.  Thus, the "Costa Rica Gophers" 

page listed local gopher servers, and the "Costa Rica Resources" page listed local 

webservers.  The Internet spread quickly to the rest of the region, but separate pages were 

never created for any of the other countries.  A few years later, gopher services had died 

out, web servers had spread throughout the region, and LANIC consolidated the three 

Costa Rica pages into one. 

 

Step 2:
extracted

could no

was cros

the Gree

 

LANIC Directory Page Title  URLs 
-------------------------- ------
Belize   25 
Guatemala  100 
El Salvador   45 
Honduras   45 
Nicaragua   56 
Costa Rica   51 
Costa Rica Gophers    4 
Costa Rica Resources   37 
Panama   41 
 ------ 
                   Total:         404 URLs 

Table 3.1.  Number of URLs collected from each selected LANIC 
directory page 
  

 Checking the URLs.  This step involved evaluating each of the 404 URLs 

 from the LANIC directory pages and excluding those that for various reasons 

t be used.  A total of  32 URLs proved to be duplicates, that is, the same resource 

s-linked from two or more of the selected LANIC pages.  For example, a link to 

n Arrow Guide to Central America was found on all seven of the main country 
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pages.  Since each pageview was to be analyzed just once, the additional six identical 

URLs were considered duplicates and were discarded.  Additionally, two URLs were 

simply internal LANIC links pointing from one directory page to another.  These 34 

URLs were discarded and are listed in the first two lines of Table 3.2, which provides a 

summary of the excluded URLs.  Next, each URL was visited to check its validity and 70 

other URLs were also excluded for the reasons listed in Table 3.2 and discussed below. 
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Reason for exclusion  URLs 
------------------------ ------ 
Duplicate URLs on LANIC   32 
Internal LANIC page    2 
 
Resource not found    12 
Server not found    9 
Page not available   22 
 
Moved   10 
 
Webserver setup page    1 
 
Pages not loaded   16 
 ------ 
                        Total: 104 URLs 
able 3.2.  URLs excluded from raw list of URLs derived from

he selected LANIC directory pages
e URLs pointed to resources that were not found (404 Not Found type errors) 

o servers that did not exist (Server not found type errors).  Twenty-two pages 

 be loaded because the server did not respond (server timeout or service not 

 even after repeated attempts.  All of these were dropped from the working 

. 

ages had moved, leaving behind simple messages that informed visitors of the 

ion.  Since the main object of study was the URL provided by LANIC, these 

ions were not visited.  And since the message pages did not present any content, 

 downloaded but their attributes were not studied in detail.   

 case, a webserver setup page was found instead of a content page.  Upon 

n, webserver software usually generates a default informational page.  In this 

sometime between the moment that the site was listed on LANIC and our data 
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collection, the systems administrator must have re-installed the webserver software but 

had not yet modified the default page.  Because this is not user-created content, the page 

was not studied in further detail. 

 In 16 cases, the resources were there and the servers were responding, however, the 

pages were unusable for one or more of the following reasons: a timeout or other error 

repeatedly happened before loading was completed; erroneous HTML markup made the 

page or its frames unusable, internal links were missing, or there were errors in references 

or improper definition of frames; Javascript or Java applets would not run locally or 

would crash the system; images or other important files could not be downloaded locally 

or had absolute references that caused the downloaded HTML page to behave 

erroneously; or the page needed auxiliary files (especially images and framesets) located 

in different  directories (e.g.: ../somewhere/else.gif), and Netscape Composer, the 

application used to gather pages, was unable to replicate the structure and/or was unable 

to download the referenced frames.  In some cases other than the 16 mentioned here, 

these problems were solved by manually modifying the HTML code and eliminating 

subdirectories within the sample folders.  This was done for ease of post-processing and 

did not affect the behavior or appearance of the pages themselves. 

 Given the foregoing exclusions, the total number of URLs was lowered to 300 

working, loaded URLs.  Out of these final 300 URLs, eight were automatic redirects-- 

that is, the webserver receiving the request for the specified URL would automatically 

load a page on a different URL.  For example, one of the Costa Rican pages appeared on 

LANIC as www.cool.co.cr, but this webserver automatically redirected the request to 

www.incostarica.net.  In these cases, the LANIC URL was kept as the URL of record, 

but the page actually sent by the redirected webserver was downloaded. 
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Step 3: Collecting the Pages.  Once the final list of 300 URLs was ready, it was time 

to collect the actual webpages.  This was done by loading each URL and saving a full 

copy of the displayed resource to the local system.  In the case of webpages, this involved 

copying both the HTML file and all of its embedded components (such as images).  This 

work was greatly facilitated by using Netscape Composer, the graphical HTML editor 

that is still part of the Netscape Communicator browser.  The few Gopher sites that were 



 

found were also opened with Netscape Composer, then saved locally as HTML files.  

Single images were easily loaded and saved from Netscape.  For framed sites, each frame 

was individually loaded and saved to the local system as well.   

 It is important to note that only the URLs listed by LANIC were visited.  Full sites 

were not explored.  Rather, for each URL, only one full pageview (including frames), one 

image, or one gopher node was seen and stored.  Appendix B gives further details about 

this process and lists the advantages and disadvantages of using Netscape Composer for 

gathering the collection, as well as the problems experienced and how these were solved. 

Step 4: Re-checking the Pages.  The status of all pages was checked in January of 

1999, 2000, 2001, 2002, 2003, and 2004.  A script requested each URL in the collection 

and saved the headers returned by the remote servers.  The headers contains status 

information that helps track the survival rate of the pages.  In addition all URLs were re-

collected and visually re-checked using Microsoft Internet Explorer in 2001 and 2004.  

By January 2004 only 166 URLs were still responding, and of these, 26 did not contain 

any proper content, but instead were "Page moved", "Domain for sale", and other kinds 

of notices.  Thus, of the 300 resources collected in early 1998, only 140 remained 

available after six years.  An analysis of the compiled data is given in section 3.2.4. 

3.1.3.  Organizing the Working Collection 
In order to keep the downloaded webpages organized, a separate folder (subdirectory) 

was created for each URL in the final list.  The folders were labeled consecutively, 

according to the country and category under which the URL was found in the LANIC 

directory pages.  For example, the first page from the "General Reference" category in 

the Belize group was stored in the folder labeled belize/gen01.4  This labeling was done 

for lack of a unique item ID and greatly facilitated the identification of a given URL and 

its associated files for further study.   

 The folders were also used to store working copies of the webpage and additional 

information about its structure and content.  For example, after downloading each 

                                                 
4 These pages can be seen online, at www.ischool.utexas.edu/~gpasch/dissertation 

 50
 



 

webpage, the Netscape "Info" screen was viewed.  This was done by selecting "View" 

and "Page Info" from the Netscape menu.  The Info screen is divided into two frames: the 

upper frame generated by Netscape lists the page structure, its location, frames, the 

location of each image, forms, applets used, etc., and the lower frame contains elements 

from the header sent by the webserver to the browser.  For each URL, this information 

was saved locally as a text file.   

 The list of URLs extracted from LANIC evolved into a directory consisting of the 

attributes listed in Table 3.3.  New values for the last two attributes on the list were added 

every time the URLs were rechecked.  

Attribute description     Example or range of its values     
URL from LANIC directory http://world.std.com/~chacmol 
Status OK or error, see Table 3.2 
Page format  See Table 3.6 
Page purpose See Table 3.8 
Folder code  belize/gen01 
URL for working collection  pages/belize/gen01/~chacmol.html) 
Real status (visual check) See section 3.2.4 
Date of last modification As returned by webserver 
Table 3.3.  Attributes used for managing the working collection  

 

3.2.  Characterizing the Working Collection 
This section summarizes the characteristics of the working collection in four respects: 

webservers and domain distribution (section 3.2.1); general webpage characteristics 

(section 3.2.2), embedded components (section 3.2.3), and the changes in the status of the 

webpage over time (section 3.2.4).  The final section (3.2.5) compares these findings to 

those of similar studies. 

3.2.1.  Webservers & Domain Distribution 
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A server can be defined as a logical device reachable via a domain name, such as 

amerisol.com or www.nortropic.com.  While 300 different URLs were collected, only 

215 webservers were represented.  To count the unique servers, the URLs in the final list 

were normalized by removing the protocol (http://, gopher://) and www.  prefixes, the 

subdirectory and HTML filenames, and the port numbers (:70, :80).  For example, the 

domain for the URL  http://www.nortropic.com/chapines is simply 



 

nortropic.com.  Table 3.4 shows the number of unique servers found, and the total 

number of URLs found per server.  For example, 177 servers (82.3%) contributed only 

one URL each to the working collection.  About 10% of the servers provided two URLs, 

and less than 8% provided three or more.  One server at the University of Texas 

(lib.utexas.edu) hosted ten of the URLs, all forming part of the Perry Castañeda 

Library (PCL) online map collection. 

URLs Servers  % Servers/Domains 
---- ------- ---- -------------------------------- 
 1   177 82.3  
 2    21  9.8  
 3     7  3.3  
 4     4  1.9 amerisol.com - conacyt.gob.sv - 
    marrder.com - uca.edu.sv 
 6     2   0.9 nacion.co.cr - nortropic.com 
 7     2  0.9 ibw.com.ni - odci.gov 
 8     1  0.5 lanic.utexas.edu 
10     1  0.5 lib.utexas.edu 
  ----- 
   215 servers 
Table 3.4.  Number of URLs per domain in the working collection  

 

 Regarding top level domains, 68 servers (31.6% of the total) belonged to the .com 

(commercial) domain, followed by 36 (16.6%) in the .cr (Costa Rica) domain, and 23 

(10.7%) in .edu (educational) domain (Table 3.5, next page).  Costa Rica was the first 

country in the Central American region to gain access to the Internet, thus the relatively 

large number of servers in that domain.  Three servers were identified by an IP (Internet 

Protocol) number instead of a domain name. 

3.2.2.  Pageview Structure, Context, and Purpose 
Each URL in the working collection was found to point to one of four kinds of resources, 

according to its format and structure: simple webpages, framed webpages, images, and 

gopher sites (Table 3.6.)  A simple webpage consists of one main HTML file and 

additional components, such as images or audio files, while a framed page has several 

secondary HTML files appearing in one pageview.   
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All page

URLs li
Top Level Domains Servers  % 
------------------------ ------- ---- 
Central American region:   
.cr (Costa Rica)   36 16.6 
.ni (Nicaragua)   19  8.8 
.gt (Guatemala)   10  4.7 
.sv (El Salvador)    7  3.3 
.hn (Honduras)    6  2.8 
.pa (Panama)    5  2.3 
.bz (Belize)    1  0.5 
Numeric (IP Number *)    3  1.4 
 ------ -----  
   84 40.4% 
Other Domains:   
.com   68 31.6 
.edu   23 10.7 
.org   15  7.0 
.net   12  5.6 
.gov    4  1.9 
Other Countries (**)    6  2.8 
 ------ ----- 
  131 59.6%   
Table 3.5.  Top level domains represented in the working collection   
(*) One each for Panama, Guatemala, and El Salvador. 
(**) Other countries include one each for: .at, .au, .ch, .es, .nl, and .us
Type of page Number 
------------------- ------ 
Simple Webpages  261 
Framed Webpages    25 
Images (no HTML)   10 
Gopher sites    4 (*including one image 
        served by a gopher site) 
Table 3.6.  Kinds of webpage formats in the working collection
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context of a resource can be defined in terms of its location on the server, which 

nown by looking at its path or its position in the server hierarchy.  An analysis of 

ths shows that about one third of the URLs in the working collection are located 

rver root level, such as http://www.laprensahn.com/ (see Table 3.7, next 

n additional 111 pages (37%) are located only one or two levels down in the 

irectory structure.  The deepest path level found is six levels below the root level.  

s at level six form part of a series of statistics hosted at the LANIC website, with 

ke:  http://www.lanic.utexas.edu/la/region/aid/aid96/Country_ 
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Levels URLs  % 
------- ---- ---- 
Root 106 35.3 
1  60 20.0 
2  51 17.0 
3  37 12.3 
4  17  5.7 
5  21  7.0 
6   8  2.7 
Table 3.7.  Path depth of webpages in the  
working collection  
 

location of a page in the server hierarchy indicates the purpose of the page in the 

of the website to which it belongs.  For example, a page that appears at the root 

clearly the main point of entry for the whole website.  We will call this a "root 

ge."  This kind of page usually introduces the visitor to the site and provides 

navigational aids.  Pages at the lower level of the server hierarchy can be 

 to form part of a larger site; their purpose is to present content, and they do not 

ny other pages below them.  We call these "content" pages (see Figure 3.3a).  

itional kinds of page locations and purposes were found in the working 

n.  First, a section of the website may be occupied by a totally independent group 

 (Figure 3.3b).  For example, Internet providers like IBW in Nicaragua may host 

pages for their clients on their own server, such as http://www.ibw.com.ni/ 

 (nicaragua/www02).  Because these pages are independent from the main 

f the website, we label them a "self-contained website" or a "website front."  And  

, sections of a site may be occupied by groups of pages that are related to the 

ic or creator of the website, but that are maintained independently.  For example, 

www.afs.org/partners/guahome.htm  (guatemala/etp01) is the first page of 

temala-related section in the AFS Intercultural Programs website at 

.org.  The World Wide Web Consortium (W3C) Web Characterization 

logy & Definitions Sheet prepared by Lavoie & Nielsen (1999) makes a clear 

on between these two kinds of site sections.  If the section is developed by the 
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Figure 3.3.  Kinds of pages found in the working collection, by page location on 
server. 

publisher of the overall site, it is called a "web collection"; if by a different publisher, it is 

called a "subsite".  Furthermore, a section that consists of just one webpage is labeled 

here as a "one-page mini-site" (Figure 3.3d).  When such single pages cannot be reached 

"by traversing a sequence of links internal to the Web site, beginning at the host page", 

the W3C refers to them as independent webpages (Lavoie & Nielsen, 1999).   

 An entry page (Figure 3.3c) functions as a door or threshold for a site or site section.  

Entry pages do not present much content, nor do they provide any significant 

navigational aids.  Two kinds of entry pages were observed: static entry pages and splash 

pages.  A static entry page basically serves as an invitation to enter the site and asks the 

visitor to "Click Here to Enter" (Figure 3.4a.)   A splash page does not require the visitor 

to click in order to reach the site, instead, it is visible only for a few seconds, usually 

displaying a flashy graphic or animation, and then automatically causes a refresh that 

transfers the browser to the actual main page (Figure 3.4b).  Splash pages are considered 

part of the viewing experience and are analyzed together with the final destination page.   
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a) Static entry page - costarica/tra07 b) Splash page - guatemala/nan02 

   Figure 3.4.  Sample entry pages: static and splash 

 

Table 3.8 shows the number of pages found, according to their purpose on the website.  

The most common entry pages were main site pages or root pages, and self-contained 

sites or website fronts.   

Purpose Number 
--------------------- ------ 
Main site page  105 
Self-contained site  110 
Section in site   31 
Entry page   13 
Content page   41 
 ----- 

Table 3.8.  Purpose of pages found in the working  
collection 

Total:  300 

 

3.2.3.  Numbers, Kinds, and Size of Components 
Of the 300 resources in the working collection, only four were gopher sites (one of which 

was an image) and ten were single images.  While gophers and images consist of single 

files, most of the valid URLs (286 cases) point to HTML files.  Browsers open an HTML 

file and display its contents as a webpage, following the instructions embedded in the 
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HTML code for displaying the text (such as indications for font face and size, centering 

of text, color, table formatting, and so on), and also, processing the embedded references 

to additional files, such as images that need to be displayed.  It is important to remember 

that images do not constitute a part of an HTML file but rather are components that exist 

separately.  In fact, each image has its own URL.  Therefore, the source code of a 

webpage does not actually include any images, but simply gives instructions that direct 

the browser to retrieve and display each needed image.  HTML files can also bring up 

other types of files, like sound, video, small programs like counters or text scrollers, and 

even secondary HTML files, as is the case with framed pages.  For example, the 

belize/gen01 webpage consists of nine files, as follows: 

1.  Count.cgi  
2.  button1.gif  
3.  button2.gif  
4.  button3.gif  
5.  button4.gif  
6.  button5.gif  
7.  logo.gif  
8.  num1.jpg  
9.  ~chacmol.html 

 

~chacmol.html is the main HTML file.  There are also seven images (distinguishable by 

the file extensions .gif and .jpg) and a script (Count.cgi), or rather, the data that resulted 

from executing that script and that is displayed as part of the webpage.  As noted earlier, 

the HTML file and all embedded components were locally stored in the same folder, in 

this case, belize/gen01.   

 A total of 2,937 files were referenced by the working collection.  Thirty-eight 

embedded components (1.3% of all files referenced) could not be saved for various 

reasons: the file did not exist or the reference was erroneous (14 images and one sound 

file), the HTML code specified that the image was not to be saved (4 cases), Netscape 

Composer could not download this type of file (six Java applets, two embedded sound 

files), or the object was to be dynamically generated but the operation could not be 

executed (8 counters, 2 banners, and 1 server statistics graph).   
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 Of the 2,899 files that were collected initially, 376 (13%) have a file extension that 

indicates HTML content and 2,453 (about 85%) were images.  These numbers remained 

constant after 3 years, as can be seen from the year 2001 column in Table 3.9.  A few 

new file extensions were collected, but overall, the numbers found during the 2001 

revision are consistent with the 1998 numbers.  By 2004, the average number of images 

per URL went from 8 to about 14.  This accounts for the absolute increase in files 

retrieved that year.   

  1998 2001 2004  
  Number   % Number   % Number   %  
 File extension ------ ------ ------ ------ ------ ------  
 css   5 0.3% 45 1.9%  
 htm      67 2.3% 4 0.2% 194 8.3%  
 html     304 10.5% 242 12.5%     
 shtml    5 0.2%       
  ------ ------ ------ ------ ------ ------  
 Total HTML-type files: 376 13.0% 251 12.9% 239 10.2%  
          
 gif      2,034 70.2% 1,218 62.8% 1,328 56.8%  
 jpeg     37 1.3% 365 18.8%     
 jpg      381 13.1% 29 1.5% 672 28.8%  
 xbm      1 0.0%   1 0.0%  
  ------ ------ ------ ------ ------ ------  
 Total image files: 2,453 84.6% 1,612 83.1% 2,001 85.7%  
          
 js   15 0.8% 80 3.4%  
 log   2 0.1%     
 cfm      1 0.0%       
 cgi      27 0.9%       
 exe      6 0.2% 1 0.1%     
 pl       3 0.1%       
 tmp   3 0.2%     
 php     6 0.3%  
  ------ ------ ------ ------ ------ ------  
 Total other files: 37 1.3% 21 1.1% 86 3.7%  
          
 No file extension: 33 1.1% 56 2.9% 10 0.4%  
  ------  ------  ------   
 TOTAL of FILES: 2,899  1,940  2,336   
    

 
Table 3.9.  File extensions of the embedded components in the working collection, listed by kind 
of file for 1998, 2001, and 2004 

 Note that Table 3.9 does not include some newer filetypes.  For example, while in 
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1998 there were no Flash files, by 2004 twenty-seven HTML pages had at least one 

embedded Flash animation.  Neither the .swf file containing the animation, nor the 

corresponding "CAB" file (swflash.cab) are saved by Internet Explorer (IE).  Eight 

HTML pages called in cascading style sheets (.css files) that in turn, called in images 

that were not saved by IE.  In one case, the page had embedded a video that can't be 

saved by IE.  Other sophisticated constructs (which were not observed here) would 

include RDF schemas which are used by the browser but not saved, and XML data 

islands or dynamic table content tools that fill out information that is not stored as part of 

the HTML.  Identifying all such cases would have required a lengthy analysis of the 

newest pages.  Since that was not the objective at this time, it was not done.   

 The number of embedded components per page varies widely, with 91.7% of the 

webpages consisting of two or more files (see Table 3.10.).  On average, what displays as 

one webpage on the screen actually consists of nine different computer files 

simultaneously displayed by the browser.  These numbers remained fairly constant after 

three years, as the 2001 column shows.  By 2004 there had been a significant change, as 

35% of the pages still in existence consisted of 20 or more files, and the average number 

of files per folder increased from 10 to almost 17.   

    1998    2001    2004 
Files URLs   % URLs   % URLs   % 
----- ---- ----- ---- ----- ---- ----- 
    1  25   8.3  18   9.5  13   9.3 
  2-9 163  54.3  97  51.1  47  33.6 
10-19  75  25.0  41  21.6  31  22.1 
20-29  28   9.3  31  16.3  26  18.6 
30+   9   3.0   3   1.6  23  16.4 
 ---- ----- ---- ----- ---- ----- 
Total 300 100% 190 100% 140 100% 
Table 3.10 Number of file components collected per URL 

 

 Images may be referenced many times by the same page (Table 3.11).  In one 

extreme case, a small decorative image was loaded 72 times from the same HTML file.5  

Although there are only 2,453 image files, a total of 4,617 image references were counted 
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5 See guatemala/art04.  The image:  is used 36 times in a row to create a colorful divider line. 



 

in the 1998 version of the working collection.   

Times used Cases 
---------------- ----- 
Once 1,886 
2-9 times   256 
10-19 times    24 
20 or more times    36 
 ----- 
Total 4,617 
Table 3.11.  Number of times that a given image  
appears as an embedded component in the 
original working collection. 

 

 The sizes of components in the working collection vary widely.  Two sources of 

information exist for the filesize.  The first and most accurate is info.content_length, 

which is one of the INFO attributes.  This information is reported by the webserver when 

the page is originally loaded.  Unfortunately, these data were gathered only for the main 

pages, not for additional frames, images, etc.  Furthermore, valid size information was 

only received for 275 of the 300 pages, thus, it is incomplete.  The second source of 

filesize information is the local file system.  This information can be consulted once the 

page and its embedded components have been downloaded to the local computer, in this 

case, a UNIX system.  The local filesize is accurate for binary files such as images, but 

not for HTML files, because Netscape Composer inserted browser-specific information 

into the header and normalized certain tags (see Appendix B), resulting in files that are on 

average 21% larger than the original files.6 

 The local filesizes range from 236 bytes to a file that is almost 300 Kbytes, with 80% 

of all HTML files smaller than 10 Kbytes (Table 3.12).  The average local filesize for 

HTML files is 9.35 Kbytes.  Since this number is slightly higher than the expected size 

for HTML files that have not been processed by Netscape Composer, the adjusted 

average HTML filesize would be closer to 7.5 Kbytes.  Image filesizes also vary widely: 

from 35 bytes to almost 464 Kbytes.  Again, about 80% of the files are smaller than 10 
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6 This percentage was calculated by comparing the filesize given by the INFO screen (available for 275 
files) with the size of the downloaded and locally stored file retrieved with Netscape. 
 



 

Kbytes, and the average image filesize is 7.1 Kbytes.  The total space occupied by the 

HTML files is about 3 MBytes.  Images occupy six times more storage space, or about 18 

MBytes. 

3.2.4.  Status over Time 
Proper collection management requires that all URLs be checked periodically and that 

broken links are re-checked and if necessary, discarded.  Since manual/visual checking is 

too time consuming, programs are used to automatically check each URL.  Status codes 

for webpages are reported by webservers, following a standard pattern.  Generally, the 

status code "200" means that the page is "OK." If a page can't be found or is otherwise 

unreachable, a code of "404" or "500" may be returned to the link-checker program. 

 These codes may be useful for search engine applications.  However, by following 

the working collection over time, and by checking visually its contents, the following 

issues were noted.   

 First, return codes may not reflect accurately the actual status of the page.  Many 

"OK" pages turn out to be simple "Page not Found" or "Page Moved to" notices.  Some 

become redirects to the site's homepage, to "domain for sale" ads or to search engines.  A 

few pages become restricted only to users with authorized access.  In other cases, the 

owner of the domain changes and replaces the former content with a totally different site.  

For example, the domain name of an Internet café in Panama (panana/nis05) was 

bought by an ISP in Mexico; Americatel acquired Intertel Honduras and took over their 

website; and Interdotnet did the same when they acquired Sinfonet in Panama.  The most 

dramatic example of change in ownership and content is the case of the homepage for the 

President of Guatemala, which was setup under a domain name that by 2002 contained 

pornographic material, titled "The Best Teen Sex Review Site."  Sometimes, content is 

scrapped and pages end up displaying nothing but "Under construction" notices.  In 2004, 

26  pages that were responding normally (status code 200) were no longer accessible, 

leaving only 140 useful URLs (see Table 3.12). 

 Second, pages may be abandoned, and depending on their content, may no longer be 

useful.  My analysis shows that of the 190 URLs that survived into 2001, only 133 (70%) 
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had been updated during the previous 13 months; but 45 (24%) had not changed at all 

since early 1998.  Again, in January 2004 it was noted that 100 (71%) of the remaining 

140 URLs had been updated at least 13 months ago and 14 (10%) had not changed since 

early 1998.  On the other hand, about 25% of the surviving URLs had been updated 

within the last month.  This shows that a part of the collection is aging, while another part 

of it (notably the News sites)  is thriving.7  

 1998 1999 2000 2001 2002 2003 2004 
 ---- ---- ---- ---- ---- ---- ---- 
Response OK (200)  300  251  212  209  187  182  166 
 
Unauthorized (401)        1    1      1 
Forbidden (403)        2    2    2    4  2 
Not Found (404)    31   55   58   72   73   82 
Time Out (408)     5    7    5      
Server Error (500)    12   23   25   38   39   49 
Not implemented (501)       1    2 
  ---- ---- ---- ---- ---- ---- 
Total Errors:    59   88  110  113  118  134 

Table 3.12.  Errors encountered when checking the URLs in the working collection.  The 
numbers shown in parentheses are standard return codes sent by the remote webserver 
(refer to RFC2068; also HTTP Return Codes). 

 

 Third, there is no reliable or complete date information related to the content of a 

page.  In 1999, 80% of the responding servers were sending "last date modified" 

information, but by 2004 this fell to only 60%.  Perhaps webmasters are no longer willing 

to give out this information, in fear that the date will be used somehow to discriminate 

their site's contents.  The date on the webserver is set by a human, and is prone to errors 

(purposeful or not), as some of the dates retrieved are clearly wrong, e.g., "January 1, 

1970" or "November 10, 2036."  

 In conclusion, the following issues that can significantly affect the overall collection 

contents were identified: 

 Domain changes owner and content changes drastically 
                                                 
7 Table 4.2 in the next chapter lists the number of surviving URLs by LANIC category.  Personal 
homepages tended to disappear (only 6 out of 22 were left by 2004), while business (4 out of 5) and 
academic research pages (5 out of 6) had the highest survival rates.  Of all, the newspaper sites that made it 
to 2004 were the most current sites of all. 
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 Normal URL becomes "page moved" page, with no or little information about 
original content 

 Domain has been sold or is for sale (and the original content is gone) 
 The URL becomes a "redirect", thus it now points to a different internal or 

external page 
 Page may be abandoned and therefore, perhaps should be weeded or marked 

as of "historic value" only 
 Webservers may not send the date of last update information 

 

3.2.5.  Related Findings 
 After building the working collection, the overall nature of the collection becomes 

clearer, both in terms of its quantitative characteristics and the kinds of resources it 

contains.   

 First, the overall quantitative characteristics of the working collection are comparable 

to those of large studies that have used similar measures.  For example, counts done 

throughout the years suggest that the number of webpages with at least one embedded 

image grew from 50% in November 1995 (Bray, 1996), to 55% in 1997 (Barford & 

Crovella), and to 90% in November 1999 (Mikhailov & Wills, 2000); similarly, 90% of 

the pages in the working collection had at least one embedded image.  The number of 

pages with more than 100 images is consistently reported as being very small (Mikhailov 

& Wills; Barford & Crovella); this is also the case in the working collection, where only 

3% of the webpages had thirty or more embedded images.  The HTML filesize reported 

by various studies ranges between 4.4 and 10 Kbytes, (Mauldin, 1995; Bray, 1996; 

Lawrence & Giles, 1999; Woodruff et al., 1996; Murray & Moore, 2000), very close to 

the average of 7.5 Kbytes in the working collection.   

 Second, the criteria that were developed for inclusion of resources are similar to those 

used by other studies.  For example, the webpages that were excluded from this study 

were those that did not load properly and those that did not have any user-generated 

content.  The OCLC Web Characterization Project (WCP) classified as "provisional 

websites" all the pages that "contain meaningless content, server templates, pages re-

directing users to another site, pages indicating that the site is not in service or is under 

construction, that is, sites that are probably not ready or intended for access" (O'Neill, 
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1998a.)  This is similar to the current study, with one exception: "Under Construction" 

pages that offered even brief user-generated contents were kept.  For example, 

crwww/eco05 is clearly marked as being under construction, however, the page already 

offers a logo, the full name of the entity, an email address for contact, and the name of 

the site designers.  Another special case is found in splash screens, which are not 

mentioned explicitly in the OCLC WCP study.  Perhaps they considered these to be 

"redirects," since technically, both work in a similar way.  However, the purpose of a 

splash page is not just to re-direct but to introduce the main page, to serve as a kind of 

portal, even to entertain and entice the visitor.  For this reason, splash pages were 

considered part of the page viewed for the present study.  The OCLC WCP study also 

distinguishes between public websites that provide unrestricted access to at least a portion 

of the site, and private websites that are password protected.  All sites in the LANIC 

directory were public at the time the pages were downloaded.  However, since internal 

pages were not examined, there may very well be private areas inside some of these sites 

even if the homepage is open.  Three years later, three of the pages were no longer 

unrestricted in access.  Fortunately, restricted pages can be automatically detected by a 

return code set by the webserver.  Similar observations were noted by Lawrence & Giles 

in their 1999 study.  They excluded sites that had authorization requirements, default 

pages, under construction or "Coming soon" type pages, as well as duplicate sites on 

several IP addresses, and "printers, routers, proxies, mail servers, CD-ROM servers and 

other hardware" with web interfaces.  Koehler (2000) also reported similar criteria.  From 

his 361 initial URLs, 343 were kept for analysis.  Some pages had disappeared from the 

Web, and 13 (3.6%) could not be downloaded, as they would "blow up even after 

repeated tries," possibly because of blocked access and other "unidentified reasons" 

(p.167).  Similarly, 3.9% of the initial URLs in the working collection could not be 

loaded for various "strange" reasons.   

 In conclusion, the working collection shares quantitative and qualitative 

characteristics with various kinds of webpage samples created for other studies.   



CHAPTER 4 

 

PROCEDURES AND RESULTS IN IDENTIFYING  

AND SELECTING THE ATTRIBUTES 

 

Section 4.1 in this chapter describes the six sources of attributes that were identified and 

the process used for extracting the attributes from each source.  Results of attribute 

identification are given in section 4.2 and the final selection of attributes is in section 4.3.  

4.1.  Procedures for Source and Attribute Analysis 

The sources of attributes that were identified are described in section 4.1.1.  The 

procedures for source analysis are summarized in section 4.1.2.   

4.1.1.  Sources of Information 

While a book is a physical object with content that does not change, a webpage is an 

"illusion" rendered by several programs working together and using information provided 

by remote computers.   Figure 4.1 shows the process whereby a webpage is displayed, 

 

 
Figure 4.1.  Process for rendering a webpage 
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and the various sources of information that are involved.  Before one can see a page, the 

browser must receive the corresponding HTML file plus any other files (such as images) 

from the webserver.  Each step in this process gives rise to a potential source of 

attributes.  This idea is derived from the LIS principle of "sources of information," and is 

applied here in order to structure the process of identifying attributes.   

 The most obvious source of information here is the pageview itself (number 6).  A 

less obvious source is the HTML code that renders the displayed page.  The code is 

contained in one physical text file, which for ease of analysis is divided here into its two 

main parts:  the HEAD (4) section that contains various metadata elements, and the 

BODY (5) section, where the webpage content and appearance are defined.  These three 

sources can be considered peritextual, following Genette's definitions (see Chapter 2).  

Four epitextual (i.e., external) sources were also identified.  The first is the LANIC 

directory (1), whose pages provide links to and brief information about each item in the 

working collection.  As the webpage is transferred from the webserver to the local 

computer, information about its constituent parts and structure is received.   This 

information is found in the INFO screen (3) of the Netscape browser.   In addition, when 

the webpage is stored, the local computer (2) becomes a source of information about its 

parts.   

 An additional source of information is found in the data about the collection and its 

changes over time, which was discussed in Chapter 3 (see Table 3.3).  Since the main 

object of the study are individual webpages, the collection data are not studied any 

further, but suggestions for its possible uses are given in Chapter 7. 

4.1.2.  Procedures for Source Analysis 

Table 4.1 lists the six sources of attributes and their corresponding format.  The first five 

of these sources are structured, semi-structured, or directly accessible, allowing for the 

automatic extraction of attributes and their values.  In contrast, analyzing the viewable 

page areas required visual inspection and manual attribute markup of each item and 

demanded most of the effort spent on this study.  Source 1) is found in the LANIC 

directory webpages.  For these pages, the pageview was first studied, and then the HTML 
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code was automatically harvested for attributes and their values.  Source 2), local file 

information, was obtained directly from the UNIX file system.  Source 3) is the 

Header/Netscape "Info" screen that appears as a double-framed webpage, stored as 

simple text files that were automatically processed.  Sources 4), 5), and 6) refer to the 

actual webpages that form part of the working collection.  The HTML <head> and 

<body> sections form part of the actual HTML code, while the pageviews constitute the 

visual presentation of the webpage as it appears in the browser window.   
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Table 4.1.  Six sources of information for attribute analysis in the working collection
re 4.2 shows the process used for the first five of the six sources of information.  

ch source was visually inspected.  Depending on the observed characteristics of 

ce, either a program1 or a manual strategy was designed to identify and extract its 

s.  For example, entries in an encyclopedia may be separated by a paragraph 

lus a blank line.  Each defined term may be highlighted by using bold type or a 

e different from that used for the text of its definition.  If such conventions are 

 throughout the encyclopedia, its contents can be parsed automatically into a list 

 and definitions.  Similarly, for webpages, if the HTML code is correct, or at least 

ntly in error, a program can separate the HTML tags from the text that constitutes 

 contents.  It is also possible automatically to extract certain attributes from other 

 such as the file information that is provided by a computer's operating system, or 

P2 header that is sent by a webserver to a browser.  Such sources are generated 

rams and their structure is predictable, in contrast with manually coded files. 
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me this study began, XML tools were not readily accessible, thus writing all extraction and 
g programs in Perl seemed a good choice.   



 
Figure 4.2.  Process for the automatic extraction of  
attributes 

 

 The product of the extraction step is a list of attributes stored as 3-tuples (triples) in 

flat files.  For example, the LANIC attributes for the panama/www03 page appear in the 

three-column file as follows.  The first column gives the page identifier, the second 

column gives the attribute name, and the third column is the value recorded for each 

attribute name for this specific page. 

panama/www03 lanic.country panama 
panama/www03 lanic.category WWW Home Pages 
panama/www03 lanic.location.type http 
panama/www03 lanic.location.url holly.colostate.edu/~panama/panama.html 
panama/www03 lanic.location.text Panama 
panama/www03 lanic.comment page by the owner of PANAMA-L list 

 

 A model of the procedure for accomplishing the identification of attributes for the 

sixth source-- that is, for the pageviews, is shown in Figure 4.3.  The first step was to 

inspect each page visually.  Next, an automatic pre-process prepared each page for 

manual markup.  The manual markup step required much time for visual analysis and 
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tagging of each pageview.  After markup, an automatic post-process prepared the 

structured lists of attributes and attribute values.    

 

Figure 4.3.  Process for attribute analysis in the viewable page 
 

4.2.  Source by Source Analysis 
This section describes in detail how the attributes were identified for each source: LANIC 

directory pages (section 4.2.1), LOCAL file information (section 4.2.2), INFO screen 

attributes (section 4.2.3), HTML head (section 4.2.4), HTML body (section 4.2.5), and 

the pageview (section 4.2.6).   

4.2.1.  LANIC Directory Pages 
The LANIC pages were examined for attributes because these attributes ultimately apply 

to the individual webpages.  In this sense, the LANIC attributes function like a controlled 

vocabulary, such as subject headings or index terms assigned to webpages.  The 

technique used for attribute identification and selection was to visually identify the 

attributes, select the desired attributes, name them, and then design a program that located 

each attribute and its values on the LANIC pages.   

 As Figure 4.4 shows, the LANIC directory pages contain very brief information about 

each resource listed: country and category information, the resource location, and 

occasionally, a very brief comment that appears next to the listed resource.  All nine 

LANIC pages included in the study follow the same structure, and even though the 
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LANIC directory pages are manually maintained, the HTML formatting is fairly simple 

and regular.  For these reasons, automatic extraction was possible. 
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Figure 4.4.  Attributes found on the LANIC Honduras directory page
attributes related to the LANIC pages (e.g., the LANIC page's date of creation, 

ze, images, and so on) were not important, as we were looking for attributes that 

described the webpages in the working collection.  The attributes were identified 

l inspection of the pageview and were named according to their domains.  For 

, country refers to the name of the country given as a page heading.  Since it is 

 that the attribute country will also appear in some of the other sources of 

tion, the name of the source is attached to the attribute name, as in 

ountry.  In all, six attributes were identified and extracted automatically from 

L source code of the LANIC pages. 

C.country: In the LANIC directory pages, the name of the country is always 

osed in <H1> ...  </H1> tags and is thus clearly distinguishable from the rest of 
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the page.  Of the nine LANIC directory pages used in the sample, seven correspond to 

a country.  Two additional pages tie together a country with a format: the Costa Rica 

Gopher page, and the Costa Rica WWW Resources page.   

LANIC Category Code 1998 2001 2004 
------------------------------ ---- ---- ---- ----  
Academic Research aca   6   5   5 
Art, Art & Literature, art  13   9   8 
Arts & Humanities    
Business & Economy bec   7   4   2 
Business bus   5   5   4 
Canal can   1  
Economy, Economy & Finance eco  19  13  10 
Educational Programs, edu   6   5   5 
Education & Research       
Educational Travel Programs etp   9   4   4 
General gen  27  18   6 
Gopher gop   3    
Government gov  20  13  11 
Human Rights hum   3   1   1 
News & Newsgroups nan  31  18  14 
Network & Information nis  12   7   7 
Services    
Organizations org   9   4   4 
Other Resources otr   6   3   2 
Political Parties & Elections pol  11   6    3 
Resources by Type of Service res  34  27  22 
Spanish Language Programs spa   5   5   5 
Spanish & Maya Language spm  10   4   3 
Programs       
Sustainable Development sus   8   6    3 
Travel & Tourism tra  33  20  15 
WWW Homepages, WWW Servers www  22  13   6 
Table 4.2.  Domain for the LANIC.category attribute 

 

• LANIC.category:  The list of categories into which the directory is organized were 

developed over time by the LANIC research assistants.  Each category is labeled with  

<H2> tags.  This simplifies their automatic extraction.  Table 4.2 lists the categories 

found and the number of URLs in each category.   Note how some categories do not 

have consistent names.  For example, three equivalent category names are Art, Art & 

Literature, and Art & Humanities.  For this study, these three categories are subsumed 

under the single category Art.  The "code" column in Table 4.2 lists a three letter code 

derived for each unique category, such as art.  This code is used later on to build a 
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unique identifier for each URL. 

• The location information given for each resource in the form of a clickable link was  

subdivided into three parts: the LANIC.location.type (protocol, e.g., http, 

gopher), the LANIC.location.url (e.g., www.laprensahn.com)  and the 

LANIC.location.text (e.g., La Prensa Web de Honduras).  The URL portion was in 

fact used later on to construct the list of URLs in the working collection. 

• LANIC.comment: For seventy-two URLs (24%) a comment is  positioned next to the 

location information which appears as underlined text in the following examples: 

BRAIN Belize Regional Alliance for Information Networking 
Country Overview World Bank 
Miguel Angel Rodriguez Candidato a Presidencia del PUSC 

 

 Of the selected LANIC attributes, LANIC.comment is potentially useful to visitors, as 

it provides additional information that can help a visitor decide whether to visit the 

resouce or not.  Most of these comments indicate site authorship or aboutness (Table 4.3).  

Corporate authorship not only points to the source of information, but also either by 

information given by LANIC as a comment include when the resource was published, its 

language, and what type of resource it is.   

Category Number 
-------------------------- ------ 
Authorship: 
Corporate author    54   
Personal author     6 
Location    1 
Who author is    1 
 
Aboutness of page: 
What it is about    1 
  
Publication information: 
When published    2 
Language (LA)    2 
Page title    1 
Type of resource           5 
Table 4.3.  Categories of values for the  LANIC.comment  
attribute 
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4.2.2  LOCAL File Information 
The working collection was downloaded to a personal computer and from there, copied to 

a webserver that runs under the UNIX operating system to facilitate remote access to it.  

UNIX maintains information about each file, including the file size, date created or 

modified, filename, and more.  Such information is of interest for the present study as it 

is directly related to a webpage and its components. 

 Figure 4.5 shows a UNIX display of information for each component file of the 

belize/gen01 webpage, as obtained by using the UNIX "ls" (list files) command.  This 

display includes the most common file attributes.  From left to right, information is given 

for: 1) access mode for the file, 2) the ACL indicator (here unused), 3) number of file 

references, 4) file owner, 5) user group, 6) size in bytes, 7) time of last modification, and 

8) filename.  Implicit is also the location of each file within the UNIX file system-- that 

is, the logical directory and subdirectories where the file resides.  The values for each 

attribute can be obtained by querying UNIX directly from a program and storing the 

corresponding values for each file.  In fact, the program that accomplished this can also 

provide some additional information about each file, such as the type of file contents 

(binary or textual).   

 Most of the file system-related attributes were not included because their values 

depend solely on when and how the files were copied to the UNIX server, and not 

directly on the resource characteristics.  As a result, only three attributes were selected 

and derived from the file system information. 

    1       2 3   4        5      6         7           8 
----------  - - ------   -----  ----- ------------ ------------- 
-rw-r--r--    1 gpasch   users    541 Dec 14  1998 Count.cgi 
-rw-r--r--    1 gpasch   users   2806 Dec 14  1998 button1.gif 
-rw-r--r--    1 gpasch   users   2553 Dec 14  1998 button2.gif 
-rw-r--r--    1 gpasch   users   2369 Dec 14  1998 button3.gif 
-rw-r--r--    1 gpasch   users   2376 Dec 14  1998 button4.gif 
-rw-r--r--    1 gpasch   users   2325 Dec 14  1998 button5.gif 
-rw-r--r--    1 gpasch   users   2944 Dec 14  1998 logo.gif 
-rw-r--r--    1 gpasch   users  17239 Dec 14  1998 num1.jpg 
-rw-r--r--    1 gpasch   users   7304 Dec 14  1998 ~chacmol.html 

Figure 4.5.  UNIX display of file information for belize/gen01 webpage components 
(refer to text for an explanation of each column's contents) 
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• LOCAL.filesize: size in bytes of each file stored on the UNIX system.  Note  that 

Netscape Composer editor inserts additional data into the header (see Appendix B and 

section 3.2.3.)  For this reason, the filesize indicator is not accurate for HTML files, 

but it is correct for binary files, such as images. 

• LOCAL.fileext: the file extension (e.g., the jpg in login.jpg) which usually 

indicates what the file contains.  The file extension could have been obtained at any 

time from the filename, however, it is easy to build a list of file extensions by 

processing all files using a UNIX based program.  For this reason the file extensions 

were recorded here. 

• LOCAL.filetype: the file type (text or binary).  The file type indicator was useful, 

since some files may be labeled with the extension .html when in reality they may be 

binary files (e.g., images).  Even for files that lack a file extension, the filetype gives 

an indication of their type of content.  A total of 2,510 files were found to be of type 

binary; 389 were of type text.   

4.2.3. Header/Netscape INFO Screen Attributes 
The INFO group of attributes is presented by Netscape as a single page, however, the 

information comes from two different sources.  One is the webpage itself: Netscape takes 

the HTML source code and prepares a structured listing of page components.  The second 

source is the remote webserver, which sends to the browser the standard HTTP header 

fields.  Netscape displays this information in a double-framed page accessible via the 

"Info" function in the "View" menu of browser options (Figure 4.6.)3   

 The "Info" page is automatically generated by the browser and for this reason, it is 

consistent in formatting and contents.  This allows for completely automatic parsing-- 

that is, it was not necessary to define a preliminary list of attributes to scan.  A script 

simply scanned all "Info" files and collected a total of 27 different attributes (see table 

4.4) and their values.   

 Most of the Netscape-specific Info attributes refer to the particular download instance 
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 Figure 4.6.  INFO page for crwww/art01
ayed webpage-- that is, they contain information about the files that the 

es to process and display the pageview.  For example, 

l_cache_file gives the name of the temporary, local "cache" file which 

opy of the page's HTML code.  Fourteen of these Netscape-specific attributes 

ation about the objects embedded in the page (e.g., file size, images, forms, 

1. info.action_url 15. info.image 
2. info.applet 16. info.last_modified 
3. info.background_image 17. info.last_modified.gmt 
4. info.charset 18. info.last_modified.local 
5. info.content_length 19. info.layer 
6. info.embed 20. info.local_cache_file 
7. info.encoding 21. info.location 
8. info.expires 22. info.method 
9. info.file_mime_type 23. info.netsite 
10. info.form_1 24. info.security 
11. info.form_2 25. info.source 
12. info.form_3 26. info.structure 
13. info.form_4 27. info.title 
14. info.frame  
Table 4.4.  INFO attributes found 
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and applets) and about the page structure.  This is of interest mainly to the browser 

program.  On the other hand, the five INFO attributes originating at the webserver do 

provide important information about the page characteristics, such as the date and the 

time when the page was last modified (info.last_modified), the file size in bytes 

(info.content_length), and the actual URL for the resource (info.location).   

4.2.4. HTML <head> Section 
Correctly structured HTML code is subdivided into two parts: the <head> section, where 

information about the webpage can be provided; and the <body> section, where the 

display of the webpage proper is defined.  Attributes were derived from both sections of 

the HTML code by automatically identifying each HTML tag and marking it as an 

attribute.  The attributes found in the <body> section are described in 4.2.5.   

 Two kinds of tags were found in the HTML <head> section: metadata or <meta> tags, 

which are repeatable, and the <title> tag, which may only occur once.  Figure 4.7 

shows a typical <head> section with five <meta> tags and one <title> tag.   

<head> 
  <meta http-equiv="Content-Type" content="text/html; 
  charset=iso-8859-1"> 
 
  <meta name="GENERATOR" content="Mozilla/4.5 [en] (Win98;  
  I) [Netscape]"> 
 
  <meta name="description" content="If you don't want to  
  waste your time searching all the Web for information  
  about Costa Rica, here you have a complete list of links  
  to the most useful and interesting sites."> 
 
  <meta name="KEYWORDS" content="costa rica, hotel,  
  travel, tourism, nature, tour, information, national,  
  park, weather, caribbean, atlantic, coral, rent, surf,  
  puerto viejo, sea, ocean, real estate, cahuita, tropic,  
  trip"> 
 
  <meta name="Reply-to" content="tropinet@betaweb.com"> 
 
  <title>Tropinet - Costa Rica Links</title> 
</head> 
Figure 4.7.  <head> section for costarica/gen03 
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 The <meta> tag or metadata information is not meant to be displayed, but may be 

used by search engines to index webpages more accurately.  Metadata tags are usually 

added by the HTML coder.  In some cases, HTML editing programs set the values of 

certain metatags for future use or for identification purposes.   For example, the first two 

metatags in Figure 4.7 are always added by Netscape Composer.  The first tag is marked 

as http-equiv type metadata.  This type of metadata informs the browser about the 

correct way of displaying the file.  The information inside the tag indicates that the type 

of content to be displayed is a text/html file-- that is, a webpage.  The second metatag 

in Figure 4.7 states that the HTML code was edited with Netscape.  Note that this tag is 

marked with name=GENERATOR rather than as an http-equiv=...  In fact, most 

metatags found are marked with name=...  information, similar to the third 

(name="description"), fourth (name="KEYWORDS"), and fifth (name="Reply-to") 

metatag lines in this example.  The content=...  portion of the metatags is usually 

indexed by search engines.   

 The HTML markup for the <head> section is fairly standardized and can be 

automatically processed.  A program parsed all <head> sections, isolating each <title> 

and <meta> tag found and recording its contents.  The meta tags found were marked 

using either the prefix HTTP-EQUIV or NAME, plus a name for the kind of information they 

contain.  For the example in Figure 4.7, the five derived tags would be: META.http-

equiv.content-type, META.name.generator, META.name.description, 

META.name.keywords, and META.name.reply-to.  In addition, the <title> tag resulted 

in an HTML.title attribute.  281 pages had a <title> element, and 229 of the 300 pages 

had no metatags beyond the two tags inserted automatically by the Netscape Composer 

editor (Table 4.5).  Only 35 HTML files had five or more metadata tags.   

 Seventy-two metatags were identified.  Of these, seven were used in error (e.g., 

name.resource type should be name.resource-type), and twenty-six were given in 

uppercase and were converted to all lowercase since meta labels are not case-sensitive.  

Of the remaining thirty-nine tags, some were named ambiguously.  For example, 

"keyboards" probably should have been "keywords."  Still, this is not strictly an error, 
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Number of Number of 
Metatags HTML files 
-------- ---------- 
  2 229  * content_type and generator 
  tags inserted by Composer 
  3  46 
  4  40 
  5  16 
  6   5 
  7   7 
  8   3 
  9   3 
 10   1   
Table 4.5.  Number of metatags found in the HTML files that constitute the 
working collection 

 

since one is free to name the meta attributes as one desires.  Table 4.6 shows the final list 

of metatags found in the working collection. 

1. http-equiv.content-type 21. name.formatter 
2. http-equiv.pics-label 22. name.generator 
3. http-equiv.pragma 23. name.inbio 
4. http-equiv.refresh 24. name.keyboards 
5. http-equiv.reply-to 25. name.keyword 
6. name.author 26. name.keywords 
7. name.autor 27. name.languange 
8. name.build 28. name.microsoft border 
9. name.clasificacion 29. name.microsoft theme 
10. name.classification 30. name.name 
11. name.content 31. name.programmer 
12. name.copyright 32. name.reply-to 
13. name.createdby 33. name.resource-type 
14. name.creator/publisher 34. name.revision 
15. name.descripcion 35. name.template 
16. name.description 36. name.type 
17. name.designer 37. name.typesetting 
18. name.distribution 38. name.url 
19. name.doccomm 39. name.version 
20. name.email   
Table 4.6.  Meta attributes found 

4.2.5.  HTML <body> Tags 
The <body> section of a webpage contains all the information that will be displayed in 

the main browser window.  This information is expressed in the form of textual contents 

plus HTML tags.  The tags are easily identified, as they are surrounded by angle brackets.   
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 The function of most of these tags is to change the appearance of the text (color, font 

size, alignment).  For example, the <b> tag used thus: <b> bold text <b>  renders bold 

text.  In some cases, one may infer that bold text indicates a subtitle.  However, in most 

cases, it is not possible to know what meaning, if any, such tags are supposed to convey.   

One exception to this rule was found: the <hr> formatting tag displays a horizontal rule 

and is used by HTML designers to visually divide the content sections of a webpage.   

 A few tags indicate type of contents (<address>, <title>, <caption>), and some 

describe embedded contents (<form>, <embed>, <applet>, <img>, <object>, 

<script>.)  Tags are also used for bringing up images and for linking to other pages.  As 

long as the tags are correctly structured, it is relatively easy to parse this section and to 

extract both its tags and related data, and the text that forms part of the page contents.   

 Eighty-one different HTML tags appear in the body sections, with a total of 55,361 

occurrences or about 150 tag pairs (e.g., <b>...</b>) per HTML page.  One  misspelling 

(adress instead of address) and one undefined tag (header) were found.   

 In addition to the tag name proper, HTML tags may contain "attributes" that modify 

the effect of a tag.  For example, the tag <table> is used to define a table.  By default, 

the table border is rendered as a narrow line.  If a wider border is desired, the attribute 

"border" is added inside the table tag as follows: <table border="10">.  This renders 

a table with a fairly wide border of ten pixels.  Thirty-seven correct and forty-six 

erroneous tag attributes were found.  The errors included misspellings such as borde or 

boder instead of border; wigth instead of width; and even four versions of the height 

attribute: h eight, hight, heigh, and heigth.  In addition to pure HTML tags and 

attributes, 15 tags used for embedded scripting were also found.  

 Table 4.7 shows the tags found most often in the working collection.  Most of these 

are used purely for formatting the appearance of the text, such as <p> and <br> for 

paragraph and line breaks, <center> for centering text horizontally in the browser 

window, <b> for bold, <i> for italics, and <font> for font face, color, and size 

definitions.  The most commonly found tag is the <a...> (anchor tag) used for defining 

or naming hypertext links.   
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HTML Tag Number 
-------- ------ 
! [comments tag]   495 
table   652 
hr [horizontal rule]   899 
i [italics] 1,165 
li [list element] 1,176 
tr [table row] 1,734 
div [division] 2,789 
center  3,905 
br [line break] 4,046 
b [bold] 4,087 
img [image] 4,604 
font 5,197 
p [paragraph] 5,382 
td [table column] 5,890 
a [anchor tag] 7,801  
Table 4.7.  The fifteen most common HTML tags  
found in the working collection 

 

 The comments or <!-- ...  --> tag provides textual metadata information.  121 

HTML pages have one or more comment lines, with an overall total of 495 comment 

lines.  An HTML comment line is not displayed as part of the pageview, neither is it used 

by the browser for internal processing.  The purpose of comment lines is to document the 

HTML code so that coders may more easily understand it and maintain it.  In practice 

however, comment lines are used for many other purposes and therefore become a 

particularly good source of meta-information.  Here are some examples: 

 

1. <!-----------------------------------------> 
2. <!--!AUTHOR GRETTEL VILLALOBOS VINDAS> 
3. <!-- The World Factbook is produced annually by the 
     Central Intelligence Agency for the use of US Government 
     officials.  --> 
4. <!-- A weekly tourism and community oriented newspaper 
     published in San Pedro, on the Caribbean island of  
     Ambergris Caye off the coast of Belize, Central America. 
    --> 
5. <!--<LI><A HREF="/rlc.html">Regional Language Centre</A> 
     --> </LI></CENTER> 
6. <!-- begin table --> 
7. <!-- comment: Sunday, August 13, 1995 - 1:54:36 PM  
     endcomment--> 
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 The first example simply functions as a separator to structure the HTML code more 

clearly.  The second example was probably inserted by the coder of the page, Grettel 

Villalobos, who does not receive credit on the viewable page area but wished to state her 

contribution.  The third example gives us information about the purpose and expected 

audience of the page according to its producer, the CIA.  This is similar to the fourth 

example, which also gives the place of publication.  The fifth comment is a good example 

of another frequent use for comment lines:  the comment tag is used to hide from view a 

line of HTML code.  In this particular example, the reason may be that the referenced 

page for the Regional Language Centre is not yet ready, or is temporarily out of 

service but is expected to be operational later on.  The last two comments were probably 

Kind of Content Number Total 
----------------------------------- ------ ----- 
Separators  
Page content separator   122 
HTML code separator, some text   112 
HTML code separator, no text    35 
Webbot code separators    36 
Link exchange separators     6  311 
    
HTML coding & scripts 
Commented-out HTML code    41 
Program used to code HTML    30 
Scripts (actual code)    26 
Instructions for revising, coding    22 
Includes, execs     8 
Version information     2 
Counter (hidden)     1  130 
    
Information about webpage  
Date created    16 
Audience indication (CIA pages)    14 
URL for related pages    13 
Author/programmer information    40 
Email address (contact)     7 
Page description     5 
URL for this page     1  68 
   
Other comments 
Comments (general)     5 
Comments (to self)    15  20 
 
 Total:   529  
Table 4.8.  Contents of HTML comment lines.  (Some comments contain two or 
more pieces of information.) 
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not added by a human programmer; they may have been automatically inserted by the 

HTML editor that was used to build the page.  It is hard to say how many comments are 

inserted automatically because some comments, like dash-separators, are very generic 

and can be generated easily either manually or by an HTML editor. 

 Table 4.8 was built after visually checking each comment line found in the working 

collection.  The most common use for comment lines was as code separators, or for 

documenting the HTML code.  Where comment lines gain importance is where they 

serve as sources of information about the webpage, including the date of creation, 

audience indication, contact information, and so on.  Sixty-eight cases of such usage were 

found in the working collection.  These data are further analyzed according to their kind 

in the next chapter. 

4.2.6. Pageviews 
The largest group of attributes is the one derived from the viewable area of each 

webpage.  While the first five sources had characteristics that facilitated the automatic 

identification of attributes, the information on the viewable area does not follow 

consistent patterns and needs to be manually identified and marked.   

 First, each pageview was inspected visually.  Pages were found to vary widely in 

terms of their design and contents.  Therefore, instead of attempting to pre-identify and 

extract the attributes, these were discovered by using a manual attribute markup process.  

Each distinct document section was treated as a page attribute.  Each attribute was 

allowed to have a structure, that is, attributes may have parts or sub-attributes.  While 

identifying and naming the attributes, meaning was stressed over function.  For example, 

"illustration" would be preferred over "image", and "introduction" over "page-section".   

 Second, the page's HTML was copied and pre-processed by a script that identified 

and marked the most common HTML codes, such as image tags (<img>), links (<a 

href=...>), email addresses (<a href=mailto:...>), and horizontal rules (<hr>).  The 

output of this process was a working copy of each page.   

 Third, attributes were identified visually and marked up on the working copy in terms 

of the kind of content they held and/or their purpose.  After this manual process, the 
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newly marked-up working copy of the page was checked for errors via an automatic post-

process, saved, and thereafter converted into structured lists of attributes and attribute 

values for further analysis.  An example of this process begins in Figure 4.8, which shows 

the full view of the main page and identifies its sections in the column next to the image. 

  

  
Figure 4.8.  Original pageview for crwww/eco08 

 In this case, the first attribute that appears is a title, Corporacion BFA, at the very top 

of the browser window.  This is generated by the HTML tag <title>...</title>, 

which was already directly and automatically extracted from the HTML <head> section 

and does not need to be recorded again.   
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 Next one finds, in large print, the text "CORPORACION BFA."  Because of its visually 



prominent position, the spacing around it, the larger font, font color, and placement of 

images next to it, this area is recognizable as being the name or title for the webpage as a 

whole.  The page title will be marked as <ptitle>...</ptitle>. 

 A small button labeled "English" appears underneath the page title.  The button 

indicates that an English version of the page is available and reachable by clicking it.  We 

name this attribute <switch> and the language being switched to as <english>. 

 Next, there is a section that describes what Corporacion BFA is about.  This consists 

of a slogan or motto (A la Medida y Con Solidez) followed by two paragraphs of text 

formatted by using an invisible table.  Together, these sections will be labeled <aboutus>  

and its two interior parts will be labeled <slogan> and <text>.  Note how horizontal 

rules are used to separate and enhance the appearance of the slogan on the page.  

Horizontal rules are marked up automatically as <divider>s during post-processing.   

 The next section consists of seven links, six of which appear in two versions: a 

graphical representation in the form of buttons, and a textual representation in the form of 

links.  Each link will take the visitor to a page describing one of the corporation's services 

(credit card, banking, life insurance, and so on).  To the right of this list is a clickable 

logo for Linea Global, a special type of account or service.  Together, these links form 

the table of contents for the site.  This will be labeled <toc>. 

 The last three sections of the page are also clearly divided by horizontal rules and are 

separated from the top portion by being rendered in smaller font size.  The first of these 

sections solicits feedback from users, and will be labeled <feedback>.  The second 

indicates who designed the page and will be marked <author>.  The final section gives 

copyright related information and will be marked <copyright>. 

 Figure 4.9 shows how the identified attributes can be marked directly on to a working 

copy of the page by using Netscape Composer.  In this example, only a portion of the 

page is illustrated-- that is, the <aboutus> section.  The rest of the page could easily be 

viewed by clicking on the right-hand side scrollbar.   

 While the attributes could have been transcribed and separately recorded (for 

example, by copying their names and values into a database) the markup method ensures 
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Figure 4.9.  Working copy of crwww/eco08 being edited with Netscape 
nsive treatment of all page areas and facilitates changes and refinements of 

ames.  This method also allows the creation of embedded attributes-- that is, 

 that contain other attributes.  Attributes can be nested and their structure 

easily and quickly.  The resulting HTML file can be parsed and a tree 

ation of the page and its attributes can be produced for further study.  For 

Figure 4.10 illustrates the XML-like tree representation for crwww/eco08, 
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consisting of seven main sections plus three section dividers.  In order to convey the 

structure of the tree,  the main sections are shown but most of the corresponding detailed 

markup has been omitted.   

 <page> 

 
 
1. 

  <ptitle> 
    <img> 
      <src>www.bfa.fi.cr/banerbfa.jpeg</src> 
      <text>CORPORACION BFA</text> 
    </img> 
  </ptitle> 

 
 
 
2. 

  <switch> 
    <english> 
     <link> 
      <loc>www.bfa.fi.cr/english.html</loc> 
     </link> 
    </english> 
  </switch> 

div   <divider><hr></divider> 
 
 
 
 
 
3. 

  <aboutus> 
    <slogan> 
      A La Medida y con Solidez 
    </slogan> 
    <divider><hr></divider> 
    <text>  
     Bienvenido a la Corporacion BFA,  
     un conglomerado de... 
    </text> 
  </aboutus> 

 
 
4. 

  <toc> 
    <link>...</link> 
    <link>...</link> 
    ... 
  </toc> 

 
5. 

  <feedback> 
    <email> ...  </email> 
  </feedback> 

div   <divider><hr></divider> 
6.   <author> ...  </author> 
div   <divider><hr></divider> 
7.   <copyright> ...  </copyright> 

 </page> 

Figure 4.10.  XML-like tree representation of crwww/eco08 (abridged) 
 

 Here, <page> and its corresponding closing tag, </page>, are the global delimiters 

for the page.   Section 1 corresponds to the page title (<ptitle>), which here contains an 
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image (<img>) and the text embedded in it ("CORPORACION BFA").  Section 2 links to the 

<english> version of the page.  After a <divider>, sections 3 to 5 correspond to the  

<aboutus>, table of contents (<toc>), and <feedback> sections.  Sections 6 (<author>) 

and 7 (<copyright>) are also clearly divided by horizontal rules.   

 Difficulties with the markup approach included identifying "similar" attributes for 

different pages, remembering the names for each attribute, naming similar parts 

consistently, making up tag names  (some have names but most need to be baptized as we 

go along), deciding whether to translate Spanish language tags to English, and deciding 

what is a title, what is a page title, and so on.  The most time-consuming part of the 

process was deciding that the definition of any given attribute needed to be refined or 

changed, since this meant going back and modifying all previously marked-up pages.  

Multiple iterations were needed, especially at the beginning of the process.  Working 

with hundreds of attributes also required constantly going back to the actual pages and 

checking the context in which attributes appeared.   

 In order to facilitate the markup process,  a  web-based "tag peruser" was built.  This 

is a set of programs that was written in the Perl programming language and is accessed 

from a web interface.  The tag peruser offers the following functionality: 

• Lists all attributes in alphabetical order 

• Traverses the universe of attributes in structural order 

• Displays information about each attribute: where it occurs, how many times, 

description, etc. 

 The tag peruser was extremely useful for analyzing the marked up pages, but it is 

extremely crude in view of the currently available XML-based tools.  However, since the 

pages follow an XML-based syntax, any available XML and XSLT implementation could 

in fact be used to process the archive of marked-up pages.   

 Only a few attributes such as the <hr> (horizontal rules) were identified and pre-

processed by especially built programs during the pre- and post-processing of all pages.  

Figure 4.11 shows the attributes for the page title image appearing at the top of 

crwww/eco08.  Most of these attributes were automatically extracted: the file extension 
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<ext>, the position where the image can be found in relation to the HTML page file 

(<dir>), the path and filename of the image (<src>),  and any attributes that were found 

inside the original image tag (<height>, <width>, <align>, <alt>, etc.)  In this 

case, three attributes were manually added: <text>, <of> and <colors>.  Taken 

together, these attributes describe the image as an embedded object. 

 
Figure 4.11.  Attributes for typical <img> 

 

 Post-processing of the marked-up page includes checking that the added tags are 

syntactically correct, and signaling an error condition if any problems are found.  If the 

markup is correct, the process strips the page of all HTML, resulting in an XML-like 

representation that is stored as a new copy of the page.   
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Overall document structure.  The structure for web documents found in the working 

collection can be generalized as follows: 
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<document> 
 <page>  
  <splash> ...  </splash> 
  <main> 
   <frame> ...  </frame> 
   <frame> ...  </frame> 
   ... 
  </main> 
  <popup> ...  </popup> 
 </page> 
 <altpage> 
  <noframes> ...  </noframes> 
 </altpage> 
</document> 
<page> section of a <document> contains, in order, the windows that are 

d by the browser in sequential order.  For example, a <splash> page may appear, 

 by the <main> page, which may consist of several <frame>s, or it may be a 

TML page.  For browsers that are unable to display the page contents, an 

 version (<altpage>) may be provided.  Note that this model can be expanded if 

al elements need to be added.  For example, when two of the pages 

gua/gov01 and nicaragua/res02) were re-collected during January 2001, they 

nd to have added "pop-up" windows, which were added at the <splash> level as 

 sub-sections.  By January 2003, none of the surviving URLs had splash pages, 

r, six of them showed pop-up windows, and one of these even had three pop-ups 

or/res04) in addition to the main page.   

L changes over time, affecting the general structure of objects in the collection.  

ple, a webpage can embed another whole webpage via an "i-frame," the HTML 

y  delete from view old contents via a <del> or comments tag, and dynamically 

d elements (such as banners and whole pages that refresh every few seconds like 

ua/gov02) change the structure on the fly.  Pageviews may change with the use 

ted gifs, javascript features like mouseovers, or flash menus that play once and 

p.  If the site is heavy on graphics, an alternate, text-only site may be offered.  In 
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the case of framed sites, there may be a non-frames version of the site.  There may also 

be alternate versions in other languages, versions that comply with the American 

Disabilities Act (ADA) guidelines, pages especially designed for personal digital 

assistants (PDAs) and roaming devices using the wireless application protocols (WAP).  

In addition, webpages may display information that is not stored on the remote server, but 

that originates on the local machine, such as the local computer date and time.  

Information may also come from a variety of servers, in addition to the server where the 

main URL resides.  None of the pages in the working collection showed any of these 

features, however, the representation could be expanded to include them. 

Partitioning the pageview.  The process of partitioning the pageview into semantic 

areas was repeated for each of the 300 pageviews in the working collection.  Some 

pageview areas are usually reserved for certain kinds of information.  For example, the 

top portion of the page shows the overall page title, the bottom of the page shows 

information about the page itself.  However, this is not predictable, and the exact size and 

content of these areas varies widely.  For these reasons, obvious visual cues were 

followed to partition the pageview areas into content and paratext.  One such cue is the 

use of horizontal rules or <hr> HTML tags as dividers.  A total of 899 horizontal rules 

were used in 210 of the 300 pageviews.  In addition, 148 images (some even animated) 

were used as dividers in a total of 53 pageviews.  Figure 4.12 shows examples of 

graphical dividers found in the working collection.  Such dividers were very popular in 

the early days of webpage design but seem to be less conspicuous a few years later.   

 
Figure 4.12.  Examples of horizontal bars used as dividers 

 

 There is no such thing as a "vertical rule", but space can be delimited vertically by 

using invisible tables, or tables with visible borders.  Background colors can also be 
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assigned either to the whole table or to individual cells in a table.  Background images 

can also define vertical strips of fixed widths on the page.  It is possible to use narrow, 

tall images to delimit areas, but the flexibility of screen display makes it hard to predict if 

the final page will look good.   Lists, blockquotes, paragraphs, tables, and framesets are 

the commonly used HTML devices that help delimit space on the page.   In this working 

collection there are a total of 652 tables, 328 lists of elements, and 5,382 paragraphs. 

 Partitions also result from changes in font faces and font size, background colors, text 

alignment, and spacing around the text.  But other cues may be ambiguous.  For example, 

the reason for centering text vs.  placing it flush left may not be obvious, and <li> (list) 

tags may be used purely for layout reasons instead of signifying list elements.   

Main blocks: upper or upper-left portion.  About 90% of the pages in the working 

collection have a page title area, usually located at the top of the main browser window.  

In some cases it was hard to decide where the page title started and ended, but examining 

the HTML code helped clear up ambiguities.  Figure 4.13, for example, shows the name 

of the publication, centered, in large font, as "The Tico Times."  

 Abo

it, "Cent

 

Figure 4.13.  Top of pageview for costarica/nan04 
ve the publication name appear the words "ONLINE EDITION", and underneath 

ral America's Leading English Language Newspaper."  There is a logo with a sun 
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to the left and a banner ad on the upper right side.  The issue number ("Vol. III No. 51"), 

as well as the place and date ("San José, Costa Rica, December 23, 1997") appear in a 

different font style, but are also centered and distinctly closer to the top portion than to 

the first paragraph of text.   The HTML source code shows that all of these elements are 

grouped together by using an invisible <table> for layout purposes.  However, the 

HTML code treats the banner ad as a separate <div> (division) and contains additional 

instructions for displaying and linking the banner ad.  If the size of the window is 

horizontally stretched, the banner ad actually becomes separated significantly from the 

other elements.  This indicates the intention of the page designer in signifying that the 

content of the banner ad is different in intent than the name and issue information.  For 

these reasons, in this case it was decided to consider the banner ad a distinct element, 

separate from the page title.  Figure 4.14 shows the resulting markup for the page title 

 

<ptitle> 
 <logo> 
  <img>  
   <src>www.ticotimes.co.cr/sol2.gif</src>   
   <alt>Sun Logo</alt> 
   <of>smiling sun</of>  
  </img>  
 </logo> 
 <img>  
  <src>www.ticotimes.co.cr/online.gif</src>   
  <alt>Online</alt>   
  <text>ONLINE EDITION</text>  
 </img>  
 <title>  
  <img>  
   <src>www.ticotimes.co.cr/tttop.gif</src>   
   <alt>The Tico Times</alt>   
   <text>The Tico Times.  Central America's Leading 
               English Language Newspaper 
   </text>  
  </img>   
 </title>  
 <issue>Vol.III, No.  51</issue>  
 <where>-- San José, Costa Rica</where>  
 <when> 
  <text>December 23, 1997</text>  
  <date>19971223</date> 
 </when>  
</ptitle> 
Figure 4.14.  Markup (abridged) for page title (<ptitle>) section of  
costarica/nan04 
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section, which becomes subdivided into parts such as a logo, title, issue, place, and date 

information. 

 A similar example is given in Figure 4.15.  Here, the main body of the page is also 

delimited by a table with a border.  This could mean that all elements above the table 

should be considered part of the page title.  The text in red, large font ("Costa Rica 

Links") and the two flags would seem to constitute a page title-- but does this continue on 

the next line ("by BetaWeb CostaRica")?   

Figure 4.15.  Top of pageview for costarica/gen03 

 The next paragraph could be left out of the page title, except for the fact that, in the 

HTML code, the creators used one invisible table to group and display all these elements.  

In addition, the HTML code shows that the page creators inserted two comments: one 

before the first flag, reads "intestazione" (homepage or header, in Italian); and the second 

one appears after the "...  BOOKMARK this site now!" line and reads "fine intestazione" 

(end of header.)   

 These formatting decisions indicate that all elements were supposed to be grouped 

together, and therefore they are considered part of the page title section.  The resulting 

markup can be seen in Figure 4.16. 
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<ptitle>  
 <illustration> 
  <img>  
   <src>www.web-span.com/tropinet/flaglin.gif</src>  
   <alt>----</alt>  
  </img>  
 </illustration> 
 <title> 
  Costa Rica Links 
 </title>  
 <illustration> 
  <img>  
   <src>www.web-span.com/tropinet/flaglin.gif</src>  
   <alt>----</alt>  
  </img>  
 </illustration> 
 <author>  
  <role>by</role>  
  BetaWeb Costa Rica  
  <link>  
   <url>  
    <protocol>http</protocol>  
    <loc>www.betaweb.com/cr</loc> 
   </url>  
   <text>BetaWeb Costa Rica </text>  
  </link>  
 </author>  
 <introduction> 
  If you don't want to waste your time searching all  
  the Web for information about Costa Rica , here 
   you have a complete list of links to the most useful  
  and interesting sites.   
 </introduction>  
 <bookmark> 
  We suggest to BOOKMARK this site now!  
 </bookmark>  
</ptitle> 
Figure 4.16.  Markup (abridged) for page title (<ptitle>) section of  
costarica/gen03 
lly, the example in Figure 4.17 does not have a clear page title.  At the top of the 

 map of Panama, and below this a counter for hits to the page.  This is followed 

rst section title on the page, the word "Introduction."  There were a total of 27 

ere the page title was ambiguous or clearly not given. 
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Figure 4.17.  Top of pageview for panama/www01 

 

Main Blocks: Page Contents.  After determining the page title and marking it up, the 

main body matter was looked at.  In cases where the content is mostly text, there may be 

titles and subtitles that identify sections and subsections.  A useful HTML tag to look for 

is the <a name=xxx> tag, which is used to create  internal links that help navigate long 

pages.  These anchor tags, built by page creators, often are named after the type of 

contents expected in a section.  For example, by comparing the set of the Lonely Planet 

Travel Guides pages, it became clear that the authors of those pages have developed a set 

of such content tags, including:  

 For sections dealing with specific cities or attractions in a given country, they would 

use internal anchor names such as flores for the city of Flores in Guatemala, or managua 

for the city of Managua in Nicaragua.  These tags could be mined for subject-related 

Activities Section <a name="act"> 
Attractions <a name="attr"> 
Culture <a name="cult"> 
Economy <a name="econ"> or <a name="economy"> 
Environment <a name="env"> 
Events <a name="event"> 
Facts <a name="facts"> 
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information because the sections they link to are, according to their creators, about these 

concepts.  However, since internal tags are only supposed to be used for linking, they 

may also contain apparently meaningless or sequential names, such as "bt", "fi", or "a", 

"b", "c", or "1", "2", "3", and so on.  They may also appear in the wrong places in the 

text.  Of  194 anchors found, 180 contain values that could be used for subject-related 

work.   

 In some cases, the body matter was long and had no apparent structure or focus, with 

"sections" that are not clearly delimited nor titled.  A good example is nicaragua/www01, 

which consists basically of two columns, each filled with links, images and comments, 

but without any apparent organization.  Other pages have many organizing elements that 

make them confusing-- for example, nicaragua/www05, which overflows with horizontal 

rules and dividers.   In cases like these, one tries not to read beyond the intention of the 

creators.  If available, internal anchor tags (<a name=...>) and section titles are used for 

guidance.  These pages would be problematic for studies focusing on analyzing their 

contents, but this poses no problem for the present study being more interested in 

studying the kinds of attributes present than in content analysis. 

Attributes.  A number of attributes found were substituted with broader, narrower, or 

similar attributes.  This was done while the list of attributes was being revised, and all 

pages that used the downsized attributes were modified accordingly.  Table 4.9 shows 

three examples of such attributes and their substitutions. 

Attribute: Replaced with: 
----------- ---------------------------------- 
<members>  narrower attribute: <founders> 
<edition>  similar attribute: <issue> 
<audioclip> broader attribute: <format> 
Table 4.9.  Examples of substituted attributes during manual markup process. 
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 Table 4.10 shows a summary of the pageview attributes that were excluded.  The first 

group, "not used," consists of 70 attributes that were substituted with previously defined 

attribute names, broader attributes, or narrower attributes.  The second group, "subject 

categories,"  includes all topic categories or subject section indicators.  For example, the 

attributes <peten>, <sports>, and <lottery> describe the topic of a paragraph or a 



webpage section.  Such subject-related attributes were subsumed under the single 

<subject> section attribute.  . 

Total pageview attributes found:    632 
 
Not used:   
Replaced with equivalent/related attribute    34 
Replaced with less specific attribute    20 
Replaced with a more specific attribute     8 
Tested but not used     8 
   
Subject Categories: 
Given by authors    48 
Manually added during markup   239 
 ----- 
                Sub-total:      357 
  ----- 
Valid pageview attributes:    275 

Table 4.10.  Number of pageview attributes found and excluded  

 

4.3. Final Attribute Selection  
 As shown in the previous sections, part of the selection process was done while 

attributes were being identified.  Table 4.11 summarizes the overall results and shows 

that of  1,083 candidate attributes identified, 55 were found to be errors and 553 were not 

used for the reasons already discussed.   

 

 

 Of th

identific

refining
  -------------------------- 
 Found Errors Unused Excluded Selected 
 ----- -------------------------- -------- 
LANIC     6          6 
LOCAL     3          1       2 
INFO    27          8      19 
HTML <head>    47      7          40 
HTML <body>   368     48    196       40      84 
Pageviews   632     357      136     139 
 ----- ------ ------ -------- -------- 
Totals 1,083     55    553      185     290   

Table 4.11.  Number of attributes found, deleted, and selected, by source of information.
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e 475 remaining attributes, 185 were excluded during the final step in the 

ation and selection process, which consisted of revisiting each attribute and 

 its description.  The ideas described in section 2.3.2 were used as the basis for 



the process.  Several revisions of each attribute were needed to ensure the consistent 

naming and the proper purpose of each attribute.  As Table 4.12 shows, most of the 

excluded attributes were "elemental attributes"-- that is, attributes that always appear as 

part of a group or complex attribute.  For example, markup.since always appears as a 

part of a counter.   

  

Attribute purpose Excluded  
---------------------------------- --------  
Elemental attribute   144 
Delimit lists of attributes    18 
Declare page structure    22 
Unknown     1 
 ------- 
Total:   185  

Table 4.12.  Purpose and number of excluded attributes 

 On the other hand, "lists of attributes" are attributes used exclusively to list repeating 

attributes together.  For example, staffers delimits a list of staff attributes.  "Page 

structure" refers to the HTML tags that mark the main structural parts of an HTML page.  

One attribute used to mark data of unknown meaning was also excluded.  A total of 290 

attributes are left for further analysis.  Two attempts at organizing them are described in 

chapters 5 and 6.   
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CHAPTER 5 

 

USING THE DUBLIN CORE (DC) TO ORGANIZE THE  

ATTRIBUTES FOUND IN THE WORKING COLLECTION 

  

The goal of this study has been to determine what kinds of attributes are present in web-

resources, and how they might be organized for the purposes of cataloging such 

resources.  The methodology for doing so was discussed in chapter 2 and has three basic 

steps— select a collection of resources to examine for attributes, identify and select the 

attributes they contain, and organize the identified attributes in a useful manner.  

Chapters 3 and 4 have reported the first two parts of this approach, the result being a total 

of 290 attributes among 300 web resources. 

 The final step is to organize these attributes by grouping them into clusters according 

to two approaches.  The first maps the attributes to an existing standard list of attributes.  

The second applies an approach derived from bottom-up data modeling.   

 Comparing the attributes identified in this study to an existing standard scheme seems 

like a sensible approach to the task of organizing the attributes identified here, because 

one may assume that a standard scheme includes those that might seem to be  most useful 

and characteristic of the resources being represented.  Two especially important standards 

—the MARC Format (based on the AACR2r plus other considerations), and the Dublin 

Core (DC)—were considered.  The Dublin Core has been chosen because it was designed 

especially for web resources, whereas the MARC format was designed primarily for non-

digital (i.e., mainly print resources) and simply adapted to Web resources.  Organizing 

the attributes according to the provisions of the Dublin Core (DC) is described in this 

chapter.  Section 5.1 attempts to map relevant attributes to each of the DC elements, and 

section 5.2 describes the attributes that were left over.  Section 5.3 discusses results of 

this approach. 
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5.1. Mapping the Attributes found into the DC Elements 

This section shows how the attributes that were found in this study map into the existing 

DC elements.  Each sub-section treats a particular DC element.1  Each element is 

presented in the same order as the official DC list (NISO, 2001).  First, the element is 

defined and the changes in its definition since 1995 are noted.2  The most closely 

matching attributes from the working collection are listed for each element.  Each 

element is discussed and the problems related with mapping the attribute values to the 

DC expected contents are discussed. 

5.1.1. The Title 

The DC defines a "title" as "a name given to the resource"  (NISO, 2001).  This is 

basically the same definition given in all DC versions.  Resource names are present in 

twenty-five attributes found in the working collection.  Table 5.1 lists the first eleven of 

these attributes; the rest are listed in Table 5.5 and discussed later on.   

 Source Attribute Number Relevant  
1. html title   329   271 
2. markup ptitle   273   273 
3. markup titlebox     8     8 
4. info title   300   300 
5. lanic location.text   300   300 
6. markup ptitle-author     1     1 
7. markup toc-ptitle     1     1 
8. meta name.description    57     8 
9. meta name.descripcion     1     1 
10. html alt 2,343    50 
11. markup trailer     7     7 
Table 5.1.  Number of relevant title-related attributes found 

   

 The first seven attributes shown in Table 5.1 correspond closely to the DC definition 

of title, while the last three may, in some cases, contain a resource name.  The two most 

                                                 
1 The standard 15-element set is used here.  One new element (Audience) and about 30 element refinements 
have been recommended but not officially added to DC.  See: dublincore.org/documents/dcmi-terms/#H3.  
Specific DC applications may have added other elements; e.g. the DC Library Application Profile includes 
three additional elements: Audience, Edition, and Location.  See dublincore.org/documents/library-
application-profile/.   
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their definitions. 



visible attributes containing the name of the resource are the html.title attribute (i.e., 

<title>...</title>) element in the HTML code and the markup.ptitle attribute, 

markup.ptitle, from the page body (Figure 5.1).   

 Figure 5.1.  Two sources for the title or name of page crwww/bus01 

 

 html.title is an optional tag used in the HTML <head> area.  Its value is displayed 

in the top bar of the browser window, therefore, it may only contain unformatted text.  

Although the html.title is easily overlooked, search engines treat its contents as the 

main name of every resource.  Its text is also recorded in browser-managed lists of 

bookmarked or favorite sites.   

  html.title markup.ptitle 
 ------- ----------- 
"Normal" content   271    258 
Generic     5  
Default     5      6 
Empty or not identifiable     5     25 
Not applicable (images, gophers)    14     11 
Table 5.2.  Number of html.titles and markup.ptitles found. 
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 Of the 300 resources3 in the working collection, 271 have an html.title (see Table 

5.2).  However, ten html.titles are either generic texts such as Homepage or  Resume, 

or default titles such as default or index, which may be generated by HTML editors or 

converters.  In fourteen cases, the file format of the page (gopher or image) does not 

allow for the inclusion of an equivalent of the html.title tag.  Thus, in at least 29 cases, 

the Using Dublin Core guide (Hillmann, 2003) suggestion to always include the value of 

the html.title would yield either a generic or an empty value. 

 The second attribute listed in Table 5.1 is the markup.ptitle, which was manually 

marked up on the pageviews.  The markup.ptitle provides a name for the webpage and 

often names the whole website.  The markup.ptitle is usually rendered in the top 

portion of the window body.  Page designers use various devices to visually separate this 

area from the rest of the page contents: a horizontal rule or a contrasting background 

color effectively may delimit the area occupied by the page title; font face, size, and color 

distinguish the page title from the rest of the text; and images or animations may be used 

to give the appearance of a letterhead or heading.  In the working collection, 264 

resources have clearly identifiable markup.ptitles4, six of which are default page titles 

generated by the server or the browser, such as "gopher menu" or "index of colatino" 

and therefore, not very useful as "titles."  Twenty-five pages do not have a 

markup.ptitle, and eleven pages are images that do not have the equivalent of a 

markup.ptitle.  Of these, eight resources that consist solely of map images have instead 

what we call a "titlebox" (Figure 5.2).  This area is embedded in the image, and part of 

it (e.g., Belize) functions as an overall image name or page title.   

 Hillmann's Using Dublin Core (2003) suggests that the Title element should be 

repeated in order to include variants of the title in addition to the html.title.  In order 

to evaluate this guideline, the text content of each markup.ptitle was compared with 

the content of its corresponding html.title.  Table 5.3 shows the five degrees of 

                                                 
3 As Table 5.1 shows, there are 329 occurrences of html.title in the working collection, but this 
includes all 376 main and frame HTML files that were found.  The main focus here is on the individual 
resource, not all of its components. 
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similarity that were found.  The markup.ptitle and the html.title  are considered to 

be identical if the texts are exactly the same, equal if the same words are used in the same 

order but with different punctuation or capitalization; sub-matched if one or more phrases  

 

in the markup.ptitle also appear in the html.title in the same order; similar if they 

share one or more phrases or words; and different if they share only non-significant 

words.  In 21% of the cases, both are totally different.  They are identical in only 10% of 

the cases.  So in most cases, one should include at least the html.title and the 

markup.ptitle as "Title" values.  The 300 values found for info.title are in all cases 

equivalent to the html.title content, and the 300 values of lanic.location.text are 

equal to the html.title or the markup.ptitle. 

 
Figure 5.2.  Example of markup.titlebox for belize/gen02 

 

 

Similarity Cases  % 
---------- ----- ---- 
Identical   30 10.0 
Equal   14  4.7 
Sub-Match   97 32.3 
Similar   96 32.0 
Different   63 21.0 
Table 5.3.  Comparison of html.title and  
markup.ptitle contents.   
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 A problem arises though, as soon as the collection ages a little, as the content of 

html.title and of the markup.ptitle area may radically change over time.  In the 

working collection, after three years, only 20% of the remaining resources kept the same 

html.title and nine had changed their html.title at least annually5.  For example, 

every time the collection was checked, belize/www04 had a different title, as follows. 
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5 As noted
January.  T
Year html.title for belize/www04 
1998 BelizeWeb Home  
1999 Welcome to Belizeweb: What's New 
2000 Untitled Document 
2001 Belizeweb... 
2002 BelizeWeb- Connecting Belize to the world and beyond 
2003 BelizeWeb....  Belize Radio, Forums, Internet Community
2004 Belize - Belize News - Belize Map - Belize Picture - 
      Belize Radio - Belize Forums - Belize Weather -  

BelizeWeb-
hange in html.title may result from oversight, e.g., "Untitled Document" 

at the person in charge of the webpage forgot to give it a html.title.  Or the 

ay reflect a decision to optimize the html.title  for search engines, which 

volve adding more relevant terms.  But the change may be more problematic, 

it could reflect updates in the page contents, as in the change from 

ution of Belize, 1978,  to:  Constitution of Belize, 1981.  

rtunately, the Using Dublin Core guide (Hillmann, 2003) does not help us here: 

ne re-check the title values periodically, and include newer versions of these 

 Titles?  And if an old value is to be discarded, how and where should this fact 

? 

dition to naming the resource, titles may contain many other kinds of 

ion, such as welcome messages, greetings, indications of sponsorship or type of 

 example, the html.title "Forester Instituto Internacional 

e)" includes both the name of the organization represented in the website and a 

 message.  The kinds of elements found in both html.title and 
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 in Chapter 3, section 3.2.4, the working collection was re-checked every year in the month of 
he title may have changed even more often than once a year. 



markup.ptitle are compared in Table 5.4.  The number of occurrences of organization, 

theme, name of publication, and other types of contents is similar in both html.title 

and markup.ptitle.  107 pages show the organization name in both areas, and 80 pages 

include a theme in both areas.  Markup.ptitles do contain some additional elements, 

such as an indication of the country that the page is related to, as well as date 

information, slogans, and a phrase like "on the Web" or "Online" added to the web 

versions of existing publications.   

  html.title markup.ptitle  
 ----------- ------------- 
Organization name 143 51.8% 137 52.5% 
Theme 117 42.4% 96  36.8% 
Country 106 38.4% 156 59.8% 
Type of site 47 17.0% 11   4.2% 
Name of publication 35 12.7% 26  10.0% 
Welcome message 20  7.2% 11    4.2% 
Name of author 7  2.5% 13    6.0% 
Name of site 7  2.5% 3    1.1% 
Generic page title 5  1.8%   
Date 3  1.1% 27  10.3% 
Claim about site 2  0.7% 3   1.2% 
Slogan   24   9.2% 
Other (greeting; URL, 2  0.7% 13   6.0% 
dedication, language,  
sponsor, or system  
indications)  
Table 5.4.  Type of elements found in html.title and markup.ptitle areas.   
Each title may contain one or more of these elements. 

 

 Traditionally, catalogers do not simply copy the information found on the item.  It is 

true that "when bibliographic reality conflicts with existential reality, the former has the 

stronger claim" (Svenonius, p.73), however the real or correct data is recorded in 

bibliographic records, usually in square brackets.6  The Using Dublin Core guide 

(Hillmann, 2003) does not state whether this convention should be followed, or whether 

instead of recording the title as found, one should adjust it as needed to reflect a title 

proper.  This would be an important consideration when faced with keyword spam such 
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6 The cataloger may determine the missing information by inference or by studying information that is not 
in the document.   



as the following:7 

 

 The 

adequat

but the w

 Seve

attribute

the nam

contents

pagevie

 

 Title

eight of

 

             
7 Keywor
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Costa Rica Newspaper Ads-La Nacion /Costa Rica, Periodico La 
Nacion Area Comercial Business Costa Rica Tourism Costa Rica 
Finance Costa Rica Travel Informacion de Costa Rica Negocios 
Costa Rica Turismo Costa Rica
title "La Nacion / Costa Rica", extracted from the above text, seems 

e, as it  includes the name of the publication and the country where it is issued, 

ay it is obtained is not expressly recommended by the DC guidelines.   

ral additional attributes also contain Title information.  There were two "mixed" 

s, each occurring only once: markup.ptitle-author contained both the title and 

e of the author, and markup.toc-ptitle contained the page title and a table of 

.  These were both images that could not be separated into "parts" during the 

w markup.   

 

 
Figure 5.3  Coincidence of html.title, 
 markup.ptitle,  and html.alt text (NICARAGUA 
ONLINE) for  nicaragua/www01.
 information was also found as part of the <head> section, specifically, given in 

 the 57 occurrences of the meta.name.description attribute and in the 

106

                                    
d spamming involves adding keywords which are sometimes irrelevant to the page, in order to get 
nking by search engines.  This practice is not tolerated by most services.  See 



meta.name.descripcion.  And 50 of the 2,343 occurrences of html.alt texts8 were at 

least similar to the html.title or markup.ptitle texts.  This happened in cases where 

the title given to the page matched the name of the organization, and in turn, this name 

matched the text incorporated into the organization's logo.  Figure 5.3 shows an example 

of a triple coincidence, where all three elements (html.title, markup.ptitle, and 

html.alt text contents for the site logo) contain the same text. 

 The final attribute listed in Table 5.1 is markup.trailer, which occurred in seven 

pages produced by the same agency.  The page designer decided to repeat the page title at 

the very bottom of the page, thus the trailer is an exact copy of page title (e.g., 

"Guatemala" for the page titled "Guatemala.")   

 Finally, components embedded into the webpage usually have their own names, and 

since according to the DC the "title" is the "name given to the resource"  (NISO, 2001), 

such components could be said to have their own "titles."  Individual images can be 

named by their authors in the html.alt text area, and in the attributes numbered 2) 

through 5) in Table 5.5.   

l 
 This

image, a

 

             
en.wikipe
8 An "alt"
page.  Th
images.  T
 Source Attribute Number Relevant  
1. html alt 2,343    21? 
2. markup img 4,584 4,584 
3. info image 4,617 4,617 
4. html img 4,604 4,604 
5. info backround_image   146   146 
6. html applet    22    22 
7. info applet    26    22 
8. markup applet    41    14 
9. html javascript    94    27 
10. markup id     1     1 
11. html sound     1     1 
12. html bgsound     9     8 
13. html embed     3     2 
14. info embed     3     2 
Table 5.5.  Number of relevant title-related attributes found at the object leve
 name or title would not apply to the whole pageview, but only to the particular 

nd is often simply the name of the file or a description like "(Thumbnail of 
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dia.org/wiki/Keyword_spamming 
 or alternate text should be included in the HTML code for each image displayed as part of the 
is text will appear in the browser window if the visitor has specifically requested not to load any 
he alt text is also used by webpage readers employed by users with impaired vision. 



Flag)" or "glyph figure."  Other embedded objects that have their own names are 

scripts9 such as scrollit.  Script names appear in several attributes, namely, numbers 6) 

through 10) in Table 5.5.  Attributes 11) through 14) are used to embed sounds or AV 

materials into a page and in many cases contain the name of the embedded file.  Even if 

the filename is the name of an embedded resource, its use as a Title is most probably 

outside of the intended purpose of the DC definition, especially, since the DC states that 

"typically, a title will be a name by which the resource is formally known."  One could 

argue that the filename is not a "formal" name.  Still, it is important to be aware that all 

embedded components are independent and can stand on their own.  Eventually, one may 

access them without needing to embed them into a web page.  Would they then be worthy 

of  sporting their own "Title?" 

5.1.2. Creator and other Agents 
The DC defines a "creator" as a person, organization, or service "primarily responsible 

for making the content of the resource" (NISO, 2001).  A quick glance at the online 

Merriam Webster dictionary confirms that "making the content" could mean anything 

from causing to happen, laying out and constructing, assembling, computing, preparing, 

producing, and developing the content.  Version 1.0 of the DC was much more specific, 

as the creator was considered responsible only for "creating the intellectual content of the 

resource."  Unfortunately, the Using Dublin Core guide (Hillmann, 2003) doesn't 

elaborate on what would be acceptable roles for the creator and what could more properly 

be considered a secondary contribution.  The related "Contributor" element used to be 

defined as an entity that "made significant intellectual contributions...  (for example, 

editor, transcriber, and illustrator)" but it is today simply "an entity responsible for 

making contributions to the content of the resource."  In the web world, this could include 

almost any activity related to the publication of a web resource, including the creation of 

icons, preparing texts, adapting scripts and posting answers to user questions.  According 

to the Using Dublin Core guide (Hillmann, 2003), the Contributor should be used "when 

                                                 
9 A "script" is a set of instructions or program that is embedded in the webpage and that can be executed 
without any required user action. 
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primary responsibility is unknown or irrelevant" or "in cases of ambiguous 

responsibility,"-- that is, when it is not clear whether the entity is a creator or a publisher 

"responsible for making the resource available."  Adding to the potential confusion, 

publisher is a third DC element that is used to represent an active person, organization, or 

service involved in "making" the resource. 

In fact, the Creator, Contributor, and Publisher (or CCP in DC parlance) elements 

were found to be "unsatisfactory" early on, precisely due to the difficulties in defining 

their boundaries and in mapping uncommon roles into them (Bearman, 1998; Bearman et 

al, 1998.)  The proposal to unite these three elements under one "Agent" element did not 

prosper, probably because of a reluctance to change the scheme due to possible backward 

compatibility issues.   

The DCMI Agents Working Group is still studying ways to refine ("qualify") each 

element, to develop a separate, core set of elements to better describe agents, and/or to 

recommend a mechanism for linking from agent elements to agent records.10  An "agent" 

is temporarily defined by the working group as a "person (author, publisher, sculptor, 

editor, director, etc.) or a group (organization, corporation, library, orchestra, country, 

federation, etc.) or an automaton (weather recording device, software translation 

program, etc.) that has a role in the lifecycle of a resource."11 

 It should come as no surprise then, that mapping the attributes found in the working 

collection to either Creator, Contributor, or Publisher was not possible, mainly because so 

many players and roles were identified.  All "agent" related attributes are therefore 

treated in this section.   

 Only one third of pages in the working collection were found to have explicit 

statements of authorship or contribution like: Author: D Rodriguez, or: by Robert 

and Christine Danziger.  In 23 cases, this information appears at the top of the page, 

as in the case of costarica/tra03 (Figure 5.4).   

                                                 
10 See dublincore.org/groups/agents/ and http://dc2003.ischool.washington.edu/agentsRights.html 
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Figure 5.4.  Page Title section for costarica/tra03 
 

tor-related statements may be found at the bottom of the page, as in the copyright 

hown in Figure 5.5 and corresponding to the same pageview of the previous 

.  Note that Christopher Baker was identified as the main author at the top of the 

t from the copyright statement it becomes clear that he is only responsible for the 

 not for the photographs, which are by Philip Greenspun.   
 
Figure 5.5.  Copyright statement for costarica/tra03  
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dition to the writer and the photographer, the pageview in this example also hints 

ilg@mit.edu" (most probably, the same Philip Greenspun) plays an additional 

ts existence, such as receiving comments about the page and probably solving 



problems when it does not work right.  This example illustrates two points:  1) agents 

play different roles in the creation and maintenance of webpages, and  2) such roles can 

be found in several locations on a webpage.   

 Table 5.6 shows the total number of agent-related attributes found.  Each occurrence 

of these attributes may contain one or more creator names, or perhaps none, as in the case 

of HTML comments, which may contain any other kinds of information.   

Source Attribute Number Relevant 
1. markup author    216   216 
2. markup by    102   102 
3. markup ptitle    273   137+13 
4. html title    329   143+7 
5. markup copyright    106    81 
6. markup counter     86     3 
7. markup acknowledgements     16    12 
8. markup staff     10     8 
9. html !-- (comment)    495    40 
10. html alt  2,343    10 
11. meta name.author     33    33 
12. meta name.autor      2     2 
13. meta name.copyright      9     9 
14. meta name.creator/publisher      1     1 
15. meta name.designer      1     1 
16. meta name.inbio      1     1 
17. meta name.name      3     3 
18. meta name.programmer      1     1 
19. meta name.typesetting      1     1 
20. meta name.createdby      1     1 
21. meta name.generator    356   356? 
22. markup javascript     25    13 
23. lanic comment     72    60 
Table 5.6.  Number of "creator"-related attributes occurring in the working 
collection.   

 

 The values of the first eight attributes listed in Table 5.6 appear in the pageview.  The 

most explicit agent-related statements, as noted in the previous examples, were marked 

up as markup.author and markup.by.  In 55 pages, these statements appear at the 

bottom of the page and include descriptions like: design, programming, and page 

maintenance by.  In 23 pages they appear at the top of the page, either preceded by 

words like by, produced by, or brought to you by, or just containing the names of 

creators underneath the title.   
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 Agent information is also frequently included as part of title information.  Agents 

were mentioned in 13 markup.ptitles (e.g., "A Webtravel review feature by 

Philip Greenspun") and in seven html.titles (e.g., "Photography by Dirck Du 

Flon" or "COSTA RICA BY INTER@MERICA.")  The names of organizations represented 

on the pageview were given much more often, although not specifically preceded by an 

explicit authorship statement:  137 times in markup.ptitles and 143 times in 

html.titles.  These amount to a kind of corporate author, such as "CORPORACION 

BANEX", or "Banco Central de Nicaragua."  

 The last four agent-attributes found in the pageview (5 to 8) appear in the copyright 

statement or markup.copyright (e.g., Copyright 1995, Susan G.  Garcia, Isidor 

Garcia, Manolo Romero and Internet Travel Marketing (ITM)), in the page 

counters or markup.counter (e.g.,"Segun WebCounter"), in the acknowledgements 

section or markup.acknowledgements (e.g., "Courtesy of Coryon Redd"), and in staff 

listings or markup.staff (e.g., "Web Design Consultant Peter Edstrom"). 

 While most agent-related attributes appear in the visible pageview, a few remain 

hidden from sight, mainly in the HTML code.  17 agent names were found embedded 

into html.comment lines, as in <!-- Author: Christian Hernandez-Gallardo --> 

and  This page was created by Abraham Cohen.  In 23 cases, the HTML editor or 

conversion utility used to generate the page is credited in a comment line such as: 

Converted with latex2html by nikos, or Created with HomeSite, or Generated 

by Internet Assistant.   

 Another hidden source of agent information is the html.alt text that may be 

provided for images.  Most often, credit for the creation of a specific image or 

photograph is given in a caption next to the image, and the alt text is used to describe 

what the image is of or about.  But in six cases, the name of the image creator (e.g., 

Painting by Lorenzo Gonzalez Ch.), and in four cases the name of the site creator 

(e.g., Masters Thesis by Janine Sylvestre.  1995) or of a specific embedded 
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service (e.g., Guestbook by Lpage) were given in the html.alt.12 

 The metadata elements in the HTML <head> section (11 to 21 in table 5.6) yielded 

relatively few agent-related attributes.  A total of 56 author names were found as 

metadata in page headers, including 33 personal names, 3 indications of "role", 12 email 

addresses, and 12 names of organizations.  For example, the author metatag for 

belize/www06 has the value Brian Candler, but he is not mentioned on the visible 

page.  Two of these metatags refer to programs used in converting the page: 

meta.name.createdby is a WordPerfect attribute, and meta.name.generator is of 

course added by the Netscape Composer program (see Appendix B and section 3.2.3.)   

As was discussed in a previous chapter, the value it stores is not very useful, since it 

always overrides any other editors that might have been involved in processing the 

HTML code.   

 The twenty-second attribute given in Table 5.6 is markup.javascript.  In 13 cases, 

script comments and their copyright statements contained information about the 

programmer who created or adapted the script.  For example, the page nicaragua/res08 

uses a text scrolling script which includes the following statement: Chris Skinner, 

January 30th, 1996.  Hacked for CNNfn by RD, Jan. 31, 1996.  This means 

that Chris Skinner created the script, and someone who goes by the initials "RD" adapted 

(hacked) it for use on the CNNfn website, where it was found and copied by whoever 

built the nicaragua/res08 page. 

 The last attribute listed is lanic.comment.  Sixty agent names were found in this 

attribute.  In addition to the attributes discussed, there are other, less noticeable locations 

where agent-related information can be found, but that were not specifically marked up as 

agent-related attributes.  For example, a link to a news story includes this note: Foto: 

Huber Rosales , and a link to an external website reads: Nicaraguan Economic Data 

1979-96 - U.S. Agency for International Development.  Also, the server and 

path/name of a resource may indicate the name or nickname of an agent.  For example: 
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12 There may be additional agent and title-related information inside the image files.  For example, the file 
guatemala/www09/count.cgi returns an image that, in its header, gives the following information for its 
creator: "By ma_muquit@fccc.edu.  URL: http://www.fccc.edu/users/muquit/Count.html" 



the path http://www.gnofn.org/~fundesa/ reveals that there is a user, "fundesa", registered 

on the server "gnofn.org."  "Fundesa" is potentially the publisher and creator of the page.  

In the case of the URL: http://www.inpeace.gob.gt/, the page is the main server's root 

page, thus, the main entity represented in the whole site could be equated with the 

publisher of this page.   

 So far, I have referred to these attributes and their values as "agent-related," and not 

as Creator, Publisher or Contributor, mainly because it's not clear what specific role these 

agents have played.  Only about 10% of the pages in the collection identify explicitly 

who wrote the text or created the graphics, probably qualifying these agents as "Creators" 

or at least, "Contributors."  Such is the case of the costarica/tra03 page given earlier 

as an example.  But in 56 cases, statements like  webpage by, or el autor de esta 

pagina (the author of this page), or a simple  by  do not specify whether the person or 

company created just the contents or just the HTML markup, or both.  In fact, the page 

designers responsible for the page design are also mentioned in 10% of the resources by 

using phrases like: designed by, hipertexto por (hypertext by), and website 

designed by.  In thirty cases, the authorship statements refer to embedded components 

on the page, such as a specific photograph (e.g., Foto Huber Rosales) or quoted 

paragraph (e.g., a quote from a work by Augusto C. Sandino.)  

 To identify the roles that exist in the working collection, all explicit or implied agent-

related statements were examined.  The results are listed in Table 5.7.  Four main 

categories of roles were found: 

 Content creation: writing texts, shooting photographs, creation of artwork, music, 

etc.  This is usually done by the site creators, however, visitors may also be 

invited to contribute contents by suggesting links to include or by sending in 

articles, reviews, or posting their comments.  The majority of content-related 

agent statements were found in the visible pageview.   

 Page presentation: page layout and rendering, including digitizing of materials 

(text, photographs, artwork, audio, etc.), HTML coding (manual or using an 

HTML editor), and script programming.  Pages may be automatically generated 
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by programs, including HTML editors and translators. 

 Site/Project Administration: project direction and production, website sponsors, 

partners, and publishers, and contacts for feedback or further information.   

 Page Not   
 View Visible Total 
 ----- ------- ----- 
Content Creation    
photos  18     18 
art  27     27 
text  27     27 
editor  11   1  12 
suggestions  12     12 
collaboration   9      9 
 --- --- --- 
 104   1 105 
Page Creation    
design  32   3  35 
html   7   1   8 
technical  28   28 
programming   2  14  16 
htmleditor     23  23 
 --- --- --- 
  69  41 110 
Site/Project Administration    
direction  12   12 
feedback 114  114 
sponsor  25   25 
contact  97  14 111 
production   3   8  11 
hosting  20   20 
publisher  12   12 
 --- --- --- 
 283  22 305 
Mixed Role    
by  55  44  99 
maintenance  13   13 
 --- --- --- 
  68  44 112 
 --- --- ---  
              Totals: 524 108 632 
Table 5.7.  Summary of roles extracted from the visible webpage and HTML  
coding.  More than one role may be given for one name or organization.   

 Included here are also team members in charge of handling feedback and contact 

requests received from visitors.   

 A "mixed role" category includes by and maintenance responsibilities, which is an 

ongoing responsibility that may include functions in the first three categories.   
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Thus, instead of the DC agent types of Creator, Publisher, and Contributor, four 

categories of "roles" are derived from the data in the working collection.  Of course these 

categories are far from being perfect and don't exclude other ways of organizing the roles.   

5.1.3. Subject 
The 1998 definition of subject was simply "the topic of the resource."  This changed later 

to "a topic of the content of the resource."  There are two subtle differences here.  First, it 

used to be implied that "the" topic could be found, while the new definition seems more 

open to include several topics.  This is important, because the subject may be expressed 

in the form of "keywords, key phrases or classification codes" and since the subject 

element is repeatable, one could presumably give several classification codes for the 

same resource.  And second, the term "subject" formerly referred to the resource, while 

now the definition only applies to the content of the resource.  Perhaps the new definition 

is just overspecifying its intent, or perhaps one is expected to somehow delimit the 

content of the resource from everything else, whatever that might be.   

 The Using Dublin Core guide (Hillmann, 2003) does not elaborate on the exact 

meaning of the basic definition of "subject."  Instead, it states that keywords should be 

selected from "the title or description information, or from within a text resource."  A 

personal or organization name can also be used as a subject.  It also recommends that 

values be selected "from a controlled vocabulary or formal classification scheme."  

According to these instructions, all attributes identified as relevant to Title and Agent 

elements in the previous sections (Tables 5.1, 5.5, and 5.6), and to Description in the next 

section could also be used, in whole or in part, as Subject values.   

 In addition, sixteen attributes that specifically provide subject-type information were 

found in the working collection and are listed in Table 5.8.  The first four attributes are 

visible on the pageview.  markup.keywords refers to keywords that are visibly included 

on the page, in a very small font.  In one case, there were 162 keywords, and 176 in the 

other.  Here is a sample of the kinds of keywords and phrases shown in 

costarica/tra08: "diving reefs destination beaches beach vacation heat cool exiting 

attractions traveling" and so on, without any punctuation or capitalization.  
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markup.hidden keywords are harder to see, as they are rendered in the same color as the 

page background, thus camouflaging them.  In one case, the phrase "costa rica" is 

repeated 52 times near the top of the page.  The longest one has 235 words, the shortest 

one has only two: "Hidden dude."     
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13 In fact,
site.  See 
Source Attribute Number Relevant 
1. markup keywords    2     2 
2. markup hidden   12    12 
3. lanic category  307   307 
4. markup categories   41    41 
5. html name  194   105   
6. meta name.clasificacion    1     1 
7. meta name.classification    4     4 
8. meta name.content    2     1 
9. meta name.descripcion    1     1 
10. meta name.description   57    56 
11. meta name.keyboards    1     1 
12. meta name.keyword    1     1 
13. meta name.keywords   73    72 
14. meta name.microsoft.theme    5     0 
15. markup subject    8     8 
16. markup of  797   797 
17. lanic comment   72     1 
Table 5.8.  Number of "subject"-related attributes occurring in the working 
collection.   
third attribute listed is lanic.category.  This refers to the name given on the 

directory pages to the section where a particular URL is listed, e.g.  "Academic 

h" or "Sustainable Development."  In all, 23 distinct categories were found and 

d in section 4.2.1 (Table 4.2).  Even though these categories are fairly general, 

uld be usable as a resource subject.  More specific category information is found 

rkup.categories attribute, which gives the topics of subsections of links on the 

w.  For example, the page costarica/tra12 consists of links ordered into five 

es:  About Costa Rica, Directories, Business, Related Documents, and Related 

igure 5.6 shows a second example with seven categories.  The titles of these 

es could be used as Subjects, both for the current pageview and also for the page 

ked to.13 
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 the Google ranking algorithm is based in part on the words used in links pointing to a particular 
en.wikipedia.org/wiki/PageRank and www.google.com/technology 



 
Figure 5.6.  Categories of content given in honduras/www02  

 

 In addition to visible categories, the HTML anchor tags remain hidden in the HTML 

code, but could sometimes be useful to identify subjects.  These tags, referred to here as 

html.name attributes, enable the browser to move to a particular section of the page.  The 

sections are named by HTML designers, who often use cryptic schemes such as "a1, 

a2, a3, a4, ..." or "act, gta, ga, read" and so on.  Usable values for html.name 

would be, for example, "derecho, comida, turismo" (law, food, tourism) as used on 

nicaragua/www05. 
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 Nine subject-related meta attributes also remain hidden in the HTML header, but are 

at least used sometimes by search engines to categorize a page.  They were found 

infrequently, with two exceptions: name.keywords and name.description.  The former 

would yield useful keywords, however, it would match much better with the Description 

element. 



 The last three attributes listed in Table 5.7 refer to components outside of the 

webpage.  markup.subject contains the subject text of an email message, automatically 

inserted by the page before sending it.  "Comentarios Tecnicos" or "Travel"  are two 

such texts found in the working collection.  These values are not displayed in the 

pageview, as they only appear in the sent email message.  The last attribute is markup.of.  

This is a textual description of an image.  I added these manually, with the purpose of 

recording in some way what the web designer was trying to communicate with a 

particular image.  And lanic.comment comes from a link in the LANIC directory that 

points to the resource; only one such attribute contained subject information. 

5.1.4. Description 
The current DC definition of Description is "an account of the content of the resource." 

This includes abstracts, tables of contents, and free-text accounts that may be especially 

prepared or copied from the resource.  A Description may also make "reference to a 

graphical representation of content."   In contrast, the original definition emphasized the 

textual nature of a description, specifically including "content descriptions in the case of 

visual resources."  This should include transcription of images, like those used in image 

maps.  Table 5.9 was prepared according to the DC definition and guidelines and lists all 

description-related attributes found. 

 The 

markup.

 

Source Attribute Number Relevant 
1. markup hidden   12     2 
2. meta name.descripcion    1     1 
3. meta name.description   57    42 
4. html !-- comment  495     5 
5. markup aboutcontents    2     2 
6. markup aboutpage    7     6 
7. markup aboutsite   24    23  
8. markup toc  209   183 
9. markup textonly   26    25 
10. markup toc-ptitle    1     1 
11. markup imagemap    8     5 
12. html ismap   63     1 
13. markup aboutlinks    1     1 
Table 5.9.  Number of "description"-related attributes occurring in the working 
collection.
first four attributes listed have been mentioned in previous sections.  

hidden was found 12 times in the working collection, but only twice did it 
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contain full descriptive sentences instead of keywords or phrases.  One 

meta.name.descripcion and 42 occurrences of meta.name.description also contain 

proper descriptions.  For example, Figure 5.7 shows the top portion of the  

guatemala/org08 (Peace Brigades International) HTML file, with a description as a 

meta value.   
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Figure 5.7.  <HEAD> portion of the guatemala/org08 page
next three attributes represent three kinds of self-description provided on the 

w.  markup.aboutcontents describes the content by giving its source, for 

, "These animal stories are from Tales and Legends of the Q'anjob'al Maya 

' Press, copyright 1995; reprinted here with permission)."  markup.aboutpage 

 visitors what they are about to see, for example, "This is a preliminary index of 

d areas in Honduras.  The main obstacles in compiling this information is that 1) 

le data exists online or offline and 2) documents that do exist are rarely for public 

  And markup.aboutsite gives information that describes the whole website, 

ple "This site contains most of the content from the book Honduras Travel 

y Brad Martin ..." 

attributes numbered 8) through 13) in Table 5.9 correspond to tables of contents 

eview or a website, both in text and graphical (imagemap) format.  The textual 
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content or equivalent of a table of content could be given as a Description.  For example, 

Figure 5.8 shows the table of content of the page panama/nan03.  It has a graphical and a 

textual portion.  Both could be transcribed and entered into the Description. 

 
Figure 5.8.  Graphical and textonly table of contents for  
panama/nan03  

5.1.5.  Publisher 
The publisher according to DC is "an entity responsible for making the resource 

available"-- that is, a person, an organization, or a service, usually referred to by its name.  

This definition has remained stable since DC was originally proposed.  Unfortunately, the 

publishing function in the web world is not as clear cut as in the traditional book world.  

Is it the person who converts the text into HTML, who posts it on a website, who creates 

a program that loads the information into a webpage, or who pays for the web hosting?  Is 

it the program that creates and displays pages on the fly?  Or the computer where the 

pages are hosted? 

 Section 5.2.2 treated the various types of creators and roles that were found, 12 of 

which hinted at a possible "publishing" function.  And Table 5.10 shows four attributes 

that are specifically related to Publisher.   

Source Attribute Number Relevant 
1. meta name.creator/publisher    1     1 
2. markup system    3     3 
3. markup webmaster    6     2 
4. markup hosting   20    20 
Table 5.10.  Number of "publisher"-related attributes occurring in the working 
collection.   
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 The first attribute, meta.name.creator/publisher is ambiguous, given the split 



nature of the attribute's name and the fact that the value recorded in this case consists of 

three parts: "Political Database of the Americas, Center for Latin American Studies, 

Georgetown University."  Which would be the "Creator" and which the "Publisher"?  The 

Using Dublin Core guide (Hillmann, 2003) states that the publisher should "identify the 

entity that provides access to the resource."  In this case, that could be Georgetown 

University -- but also the Center for Latin American Studies at Georgetown University. 

 markup.system and markup.webmaster would at first seem to map very closely to 

Publisher.  However, both the system and the webmaster provide the services that are 

necessary for publishing, but they may not be directly involved in making anything 

accessible.  That could be the sole responsibility of a user, especially today, with editing 

and "publishing programs" that simplify the actual posting of content on a website.  The 

same can be said for markup.hosting.  This is the name of the company that owns the 

server where the resource is hosted.  In a way, the hosting service is making the resource 

accessible on the Web, but in general, it's not responsible for the content. 

5.1.6. Contributor 
DC defines the contributor as "an entity responsible for making contributions to the 

content of the resource."  As was noted in section 5.2.2, there are a number of roles 

associated with contributing "content," but the distinction between a "Creator" and a 

"Contributor" was not clear cut.  Thus, no attributes in the working collection specifically 

point exclusively to a "contributor."  

5.1.7. Dates 
Originally, Date was defined by DC as "the date of publication," but currently, it is 

associated with "an event in the life cycle of the resource," such as "the creation or 

availability of the resource."  This means that one has got to choose from several possible 

dates, of which perhaps too many can easily be found.  The visible page and the HTML 

code may both show dates of update, creation, publication, revision, modification, hit 

counters ("visits since date"), and copyright.  Dates were found as part of citations, 

comments, copyright statements, counters, issue information, page titles, and "What's 

New" sections.  The example shown in Figure 5.9 illustrates the variety of dates.   
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Figure 5.9.  Examples of date information, as found on honduras/tra02  

 

 Date information was also found in the file information transmitted by the webserver 

and local file system.  Such dates are used for browser operations.  Table 5.11 lists all 

date-related attributes found, ordered by the kind of events in the resource life cycle that 

these dates mark. 

The first group of four attributes refers to the creation of the HTML, that is, when the 

actual production of the HTML code took place.  This date is found mainly in HTML 

comments inserted by programmers or by HTML converters and editors into the HTML 

code (see section 4.2.5.) 

The most commonly found dates are related to the revision of the HTML code.  The 

info.last_modified attribute provided by the webservers and corresponding to the 

most recent uploading of the HTML file to the webserver.  In 1998, this information was 
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retrieved in 211 cases (70%) only, as not all webservers provide this information (see 

section 3.2.4 for additional details.)  Some of these dates may be wrong, or they may not 

mean much, as other pages in the site may be updated more frequently.  In addition, 110 

cases of markup.updated were found.  These were usually given toward the bottom of 

the page, in a statement such as: "Last Revision: September 29, 1997."  The metadata 

element for last revision was only found once.  And in one resource, there were 24 

instances of markup.added, that is, the date when a particular link to an outside resource 

(in this cases, all academic papers) was added. 
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Date of HTML creation Date of copyright  
 markup.created  6  markup.copyright.date 70 
 meta.name.build  3  
 lanic.comment  2 Date of metadata creation  
 meta.name.date  1  meta.http-equiv.pics-label  6  
 html.! (comment) 16 
    
Date of HTML revision Date pageview expires  
 info.last-modified 211  info.expires  1  
 markup.updated 110   
 markup.ptitle.date 17 Current date  
 markup.updated_time 5  markup.localtime  8 
 markup.revised 2  html.show_date  3 
 meta.name.revision 1  markup.localdate  1 
 markup.added 24   
  Visitors since   
Date of materials creation  markup.counter.date 42 
 markup.issue 18   
 markup.chronology 1 Countdown to date  
 markup.cite.date 1  html.insert_countdown_d  2 
Table 5.11.  Date information: categories and occurrences, ordered by possible events in 
the resource life cycle. 
f there is no markup.updated and if the server does not provide a last_modified 

 an approximate date can be concluded by checking the dates for individual page 

onents, such as: the date of creation of embedded images, the copyright or creation 

 of a Javascript routine, and the dates embedded inside images or other components.  

od example is nicaragua/gov01.  In this case, the server was sending back a year of 

odification that was obviously wrong: 2037.  The most recent copyright date given 

e page is 1999.  However, the creation date of the images varies: 
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punto1.gif October 27, 1999 
opcion.gif October 27, 1999 
ventan~1.gif October 27, 1999 
NICARAGUA1.gif October 27, 1999 
asambl1.gif October 27, 1999 
calidad2.gif July 24, 2000 
bolanos.gif January 16, 2037 
libros.gif May 02, 2036 
new.gif October 27, 1999 
correo24t.gif October 27, 1999 
ScannersBanner2.gif October 27, 1999 

 

An additional non-image component also has this date: 
dato.html   October 27, 1999 

It is reasonable to conclude that most of the images and the additional HTML 

component were added on October 27, 1999, that the last modification must have 

happened at least on July 24, 2000, and that the webserver's date was changed to 2036 

(either by accident or for some technical reasons) sometime after the last modifications 

occurred.  Date information for images or other components was not collected as part of 

this study. 

 In addition to dates for HTML creation and revision, a few sites gave information as 

to when the actual content was created.  In eighteen of these cases, the date was given as 

a date of issue, such as "(Julio-Agosto-Sept.  96) ".  The date of copyright does not 

necessarily reflect the exact date of content creation, as it always appeared as a year or 

range of years, e.g., 1996-1997.   

 In six cases, the PICS14 metadata label contained a date and time.  This date is an 

interesting "meta-metadata" piece of information, as it refers to the moment that the PICS 

label itself was created, such as "June 24, 1997"  in the following example: 

 

 

           
14 PICS 
and "PIC
updated
PICS-1.1 "http://www.rsac.org/ratingsv01.html" lgen true  
comment "RSACi North America Server" by "alexh@rice.edu" for 
"http://www.honduras-resources.com" on "1997.06.24T17:11-0500" 
r (n 0 s 0 v 0 l 0))
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stands for "Platform for Internet Content Selection." For early PICS info, see www.w3.org/PICS/ 
S Labels as Metadata," by Tim Berners Lee (www.w3.org/DesignIssues/Labels.html).  For 

 info, see www.icra.org 



 The four last kinds of dates found are different from the "fixed" dates associated with 

content or HTML revisions.  First, info.expires is usually a value sent from the 

webserver to the browser so that the browser will request a fresh copy of the page after 

the date and time the page "expires."  Only one pageview carried this information, as 

follows: "Saturday, January 03, 1998 18:27:31 ."  Current dates and times are 

sometimes displayed by the browser when the visitor arrives at the webpage.  This is 

clearly an event in the lifecycle of the resource:  it is the moment when it is finally seen 

by a user, but that information can be captured at the server side.  Displaying the local 

date/time information as part of one's page would be considered tacky in this new web 

age.  The situation with page counters is similar.  In the working collection, 85 resources 

had counters, and of these, 42 displayed a phrase like "VISITORS SINCE SEPT.  1996."  

Six years later, counters are rarely used.  Finally, html.insert_countdown_d  appears 

on one resource only.  It is a special tag from way back then, that worked only with the 

NetCloak webserver, and that would insert into the HTML page the number of days left 

until a specific date.   

5.1.8. Resource Type 
The early versions of DC referred to this element as "Object Type" and defined it as "the 

genre of the object, such as novel, poem, or dictionary," and later as "the abstract 

category" or simply "the category" of the resource.  The final definition given in the 

NISO Z39.85 standard is: "the nature or genre of the content of the resource."  It is 

confusing then that DC recommends selecting a value from a controlled vocabulary, such 

as the DCMI Type Vocabulary15, which consists of fairly generic types: 

-Collection -Dataset -Interactive resource 
-Service -Event -Software 
-Image -Sound -Text  
-Moving image: narrower than "image" (added 2003) 
-Still image: narrower than "image" (added 2003) 
-Physical object (added 2002) 

 

 126

                                                 
15 Dublin Core Metadata Initiative.  See www.dublincore.org/documents/dcmi-type-vocabulary/ 



 Perhaps because these terms lack in specificity, the Using Dublin Core guide 

(Hillmann, 2003) recommends using terms from domain specific vocabularies (e.g., 

simulation, exhibition catalog) in addition to at least one of the DCMI type terms. 

 The resources in the working collection did not have much information related to this 

element, as shown in Table 5.12.  meta.name.resource-type is a metadata element 

defined for use in the HEAD section of the HTML file.  It is rarely used, because it only 

allows one value: "document," and thus it is useless as a resource-type indicator.16  

meta.name.type occurs twice, with the values "law" and "document."  Not too useful, 

either. 

Source Attribute Number Relevant 
1. meta name.resource-type   9     0 
2. meta name.type   2     1? 
3.   markup aboutsite  23     9  
4. lanic comment  72     5 
5. markup img 905   905  
Table 5.12. Number of "resource type"-related attributes occurring in the working 
collection.   

 markup.aboutsite are textual descriptions of the webpage or of the whole site, 

written by the page creators and visible in the pageview.  In nine cases, this attribute 

contained a possible genre or content indicator, as can be seen in Table 5.13.  In all other 

cases, a value for "Type" would have to be inferred or assigned to the resource. 

 In five c

linked to.  T

photographs

 
 
 
 
 
 
 
 
 

Tab  
attr

 

                   
16 See www.h
Guidebook 
Book 
General information service 
Clearinghouse of environmental news 
Gallery 
Publicación mensual (monthly publication) 
Revista electrónica (electronic journal) 
Directorio (Directory) 
Información consular (consular information) 
le 5.13. "Resource type" explicitly given in the markup.aboutsite 
ibute 

ases, the lanic.comment attribute pointed out the type of resource being 

he related values of this attribute were: chat/listserv, directory (twice), 

, and travel guide. 
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 In addition to giving the "Type" for full resources, one could record it for embedded 

resources.  One example are the images shown in the pageview.  markup.img was added 

by hand during the markup.  It is simply intended as an expression of what I saw in the 

image, precisely in terms of "genre."  The kinds of images found are: photograph, map, 

drawing, logo, text plus drawing, collage, seal, icon, award logo, button, bullet, 

navigational bar, and cartoon.  These terms are not standardized in any way, the purpose 

here was to show what kinds of images were included in the working collection. 

5.1.9. Format 
Originally, "Form" referred to the filetype of an object, "such as Postscript file or 

Windows executable file."  This soon was restricted to the Internet Media types 

registered by the Internet Assigned Numbers Authority (IANA)17, including: 

 Media types, in Internet parlance, specify the nature of a linked resource.  They are 

also known as "MIME" types, short for Multipurpose Internet Mail Extensions, because 

at first, they were used for describing non-textual files attached to email messages.  For 

example, an email bearing a Virtual Reality Modeling Language (VRML) file would 

have in its header a line starting with:  Content-Type: model/vrml.  Today, we find 

MIME types in the headers of files transferred via the Web.  Examples of types 

commonly used are: text/html, image/gif, and video/mpeg.  The responsibility of 

specifying the correct MIME type for a given file is placed on the agent that makes it 

available to others.18  Table 5.14 shows that format-related information was found in a 

 Application: octet, Postscript, RTF, PDF, ZIP, XML, SGML, HTTP, 
XML-DTD, and many more 

 Audio: basic, MPEG, etc. 
 Image:  JPEG, GIF, TIFF, etc. 
 Message: news, HTTP, RFC822 (text email), etc. 
 Model: VRML, MESH, etc.   
 Multipart: forms, voice-message, signed, etc. 
 Text: plain, enriched, HTML, CSS, XML, SGML, etc. 
 Video: MPEG, Quicktime, etc. 
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17 See www.isi.edu/in-notes/iana/assignments/media-types/media-types and 
www.iana.org/assignments/media-types/ for updated information  
18 See www.w3.org/2001/tag/doc/mime-respect.html 



few attributes.   

 The meta.http-equiv.content-type attribute, recorded once for every HTML file 

loaded (frames included), always contains the value "text/html".  This is normal 

because all HTML files are of this type, and this information was normalized by the 

Netscape Composer program (see Appendix B and section 3.2.3).  

info.file_mime_type is also always "text/html" as it is the MIME information 

received by the browser for each of the main HTML files in the collection.  

lanic.comment only once gives an indication of format, by adding the phrase 
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Source Attribute Number Relevant 
1. meta http-equiv.content-type   347   347 
2. info file_mime_type   300   300 
3. lanic comment    72     1 
4. markup plugin     2     2 
5. markup browser    35    35 
6. info content_length   300   275 
7. local file.size 2,894 2,894 
8. html naturalsizeflag    21     0 
9. markup size     13    13 
Table 5.14. Number of "Format/dimensions"-related attributes occurring in the 
working collection.   
dio" as a comment to a link, but this only indicates that some of the files linked 

that webpage are in RealAudio format, not that the whole "resource" is.  The 

true for markup.plugin, which indicates that a particular helper application is 

to view certain content on the webpage or website.  markup.browser gives the 

ended browser that should be used for viewing the site.  This was found on 35 

ws.   

dition to the media type, the DC definition suggests giving the dimensions of the 

, such as size and duration.  The info.content_length and local.file.size 

s give the size of the file in the number of bytes they occupy.  

turalsizeflag is an outdated attribute that was used by the Adobe HTML 

ageMill and SiteMill to keep track of image re-sizing.19 Since it is no longer 

d its values are not universally significant, it is not interesting for the current 
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purposes.  markup.size, on the other hand, is important.  This information was not given 

too often but is exactly the kind defined by DC for the "Format" attribute, for example, 

"1426 x 672" or "(96K-jpg)" for the size of two images. 

5.1.10. Resource Identifier 
The DC identifier is "an unambiguous reference to the resource within a given context." 

The "recommended best practice is to identify the resource by means of a string or 

number conforming to a formal identification system," such as the Uniform Resource 

Locator (URL), the Digital Object Identifier (DOI) and the International Standard Book 

Number (ISBN).  In addition, the Using Dublin Core guide (Hillmann, 2003) suggests 

giving local identifiers (e.g.  ID numbers or call numbers).  Two main kinds of unique 

identifiers were found in the working collection: Uniform Resource Locators (URLs) and 

issue or version numbers.   

Source Attribute Number Relevant 
1. lanic location.url  300    300 
2. info location  277    277 
3. markup web    9      9 
4. markup self    3      3 
5. meta name.url    1      1 
6. info netsite   23     23? 
7. meta http-equiv.pics-label    7      7 
8. html !-- (comment)  495      1 
9. meta http-equiv.refresh    6      6 
10. markup mirror    1      1 
11. info local_cache_file  300    300? 
Table 5.15.  URL-type attributes related to 'resource' 

As Table 5.15 shows, the URL for a webpage or for any other web resource was 

found mainly in two attributes: lanic.location.url (300 cases) and info.location 

(277 cases).  In addition, the URL for the page was also found on the pageview as a link 

to itself (3 cases) or given as text (9 cases).  The URL for the page was also found as 

meta information in the <head>  section, specifically as a name=url attribute (1 case), as 

part of the PICS label information (7 cases), as info.netsite, and in one case, given 

inside a comment in the HTML body code. 

The meta.http-equiv.refresh attribute gives the final URL that the visitor is taken 
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19 See Brian Wilson's page: www.blooberry.com/indexdot/html/topics/naturalsize.htm 



to, thus probably the "real" URL for the resource.  When a resource moves, a "redirect" 

page can be left at the old address.  This page simply redirects the user to the new URL, 

by giving the browser the new address that the pageview should be refreshed to.   

markup.mirror gives an alternate address for the website, containing exactly the 

same information (thus, a "mirror" image), but located on a different webserver.  The user 

can decide to visit the mirror site if it is more convenient. 

The last attribute listed in Table 5.15 is info.local_cache_file.  This contains the 

name of the HTML file stored in the browser's cache area (see description of 

info.source in section 5.1.11.) 

 While the URL is the most reliable unique identifier for a web address, the issue or 

version number uniquely identifies a specific work, and therefore, it serves to extend the 

URL as unique identifier for the contents or work, which may change periodically.  As 

Table 5.16 shows, this type of identifier is used infrequently, mainly by the online 

versions of newspapers or magazines.   

Source Attribute Number Relevant 
1. markup issues    1      1 
2. markup issue   18     18 
3. markup number   14     14 
4. markup pubno    1      1 
5. markup version    5      5 
Table 5.16.  Issue-type identifiers 

 

 These two kinds of identifiers serve to distinguish the webpage as a whole, however, 

URLs and object names are used to distinguish the objects that function as embedded 

components of all webpages.  Furthermore:  web addresses do not uniquely identify the 

webpage, as its contents may change.  They only identify an address in cyberspace, and 

the address has an intention of content, but does not directly depend on the content of the 

page or viceversa. 

5.1.11.  Source 
DC at first defined Source as the "objects...  from which this object is derived." Today, it 

is "a reference to a resource from which the present resource is derived" in whole or in 
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part.  The Using Dublin Core guide (Hillmann, 2003) recommends using Source 

whenever information about a previous version "does not fit easily into Relation," but no 

examples of such cases are given.  Source has long been considered a "special case of the 

<relation> element"20 but still, it became one of the fifteen standard DC elements.  As in 

the case of the CCP (see section 5.1.2), there are backward compatibility issues that 

would complicate taking this element off the DC.  In addition, DC users could be 

confused if one of the elements would be defined as a refinement of another element.  

Thus the unofficial recommendation is not to use Source, but to adapt a refinement of 

"Relation" instead.21 

Source Attribute Number Relevant 
1. info source  300    0 
2. markup sources    2    2 
Table 5.17.  Source-related attribute occurring in the working collection.   

 

 Two attributes in the working collection could map into Source.  The first, 

info.source, refers to the temporary or "cache" file that the browser uses locally for 

storing the visited page.  In other words, when the pageview is loaded by the browser, it 

is also stored locally in a disk area known as the "cache." So if one took the DC 

definition literally, this file can be seen as a source file for the pageview, but this does not 

fully follow the intent of the DC usage.  The second attribute found, markup.sources, 

gives links to sources of information used for preparing the resource's content, a situation 

that matches the DC definition. 

5.1.12. Language 
The definition of this element in DC has been very stable throughout the years: it is the 

language (or languages) of the intellectual content of the resource. 

 This information is very rarely given by the resource creators, as Table 5.18 shows.   
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20 See dublincore.org/workshops/dc2/report-19960401.shtml 
21 From private email communication with Thomas Baker, who says that it is "perfectly fine not to use 
Source at all but to adapt Relation for this purpose" (March, 2004). 



Source Attribute Number Relevant 
1. markup language  46    46 
2. markup switch  36    36 
3. lanic comment  73     1 
4. meta name.language   1     1 
5. meta name.languange   1     1 
Table 5.18.  Number of "language"-related attributes occurring in the working 
collection 

 

 When a link appears on the page, and it points to a resource in another language, the 

link may be accompanied by a mention of the name that you may expect in that linked 

resource (see Figure 5.10.)  This is what markup.language indicates.  Such annotations 

were found in a total of 12 pageviews; one of them had 23 language-annotated links.  

However, markup.language does not indicate the language of the resource doing the 

linking.  The situation is similar with markup.switch (indicates that the user may switch 

to the same page contents but in a different language) and of course, the one 

lanic.comment that has language information. 

 
Figure 5.10.  Links showing language-related info for salvador/www01  

 

 The two meta attributes related to language (one obviously misspelled by the person 

coding the HTML page) contain relatively good values:  one is "Spa" and the other one is 

"SPANISH."  
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5.1.13.  Relation 
Relation, according to DC, is "a reference" to other objects or to a related resource.  Here 

is an example given in the Using Dublin Core guide(Hillmann, 2003): 
 Title="Reading Turgenev" 

Relation="IsPartOf Two Lives" 

"Title" is the Title element for the resource.  "Relation" shows that the resource 

("Reading Turgenev") is part of another resource known as "Two Lives." Other relations 

given in the Using Dublin Core guide (Hillmann, 2003) are:  

 As was discussed in section 5.1.11, "Source" is a special case of "Relation", where 

the relation could be "IsBasisFor"- "IsBasedOn" as defined above.   

 IsVersionOf: an edition of another resource by the same creator 
 References or IsReferencedBy: the author "cites, acknowledges, disputes" or 

makes claimes about another resource 
 IsFormatOf or HasFormat: reproduction or reformatting (not reinterpretation)  
 IsBasisFor or IsBasedOn: adaptation, interpretation, or derivation of another 

resource 
 Requires: resource required for this resource to function properly 

 Relation information was found in one attribute only: the HTML comments in the 

HTML code containing URLs for related pages. This attribute occurred 495 times, but 

only 16 occurrences are relevant to the DC definition.  

 Although no other attributes in the working collection mapped to "Relation," a strict 

re-reading and markup of each pageview may yield some hints.  For example, links to 

outside resources may be accompanied by a summary or screen shot, both taken from the 

linked pageview.  Jewel Ward (2003) studied the DC metadata created by 82 data 

providers (DPs) registered with the Open Archives Initiative (OAI).  She found that 

"Relation" is the least used of all 15 elements: 66 of the 82 DPs had never used it.22  

Certainly, it is not a piece of information that was explicitly highlighted by page creators, 

but perhaps it is not even an attribute that one would search for. 
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22 The same held true for "Coverage," then next element to be discussed here.  Fifty-two DPs had also 
never used  "Source" and 50 never used "Contributor."  71% of all element usage was accounted for by the 
five most frequently used elements: Creator, Identifier, Title, Date, and Type. 



5.1.14. Coverage 
Coverage is "the extent or scope of the content of the resource," typically including three 

aspects:  "spatial location (a place name or geographic coordinates), temporal period (a 

period label, date, or date range) or jurisdiction (such as a named administrative entity)." 

The Using Dublin Core guide (Hillmann, 2003) recommends to use a controlled 

vocabulary, and names instead of numerical geographic locations. 
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Source Attribute Number Relevant 
1. markup covers    1     1 
2. lanic country  318   318 
Table 5.19. Number of "coverage"-related attributes occurring in the 
working collection.   
three attributes that map to Coverage are shown in Table 5.19.  The one instance 

p.covers occurred within a copyright statement, where rights were being 

 for particular parts of the page contents.  lanic.country maps well into 

e, as it specifies the country or countries covered by the resource. 

Rights Management 
nes this element as "information about rights held in and over the resource."  This 

tion could be a "rights  management statement" or a reference to "a service 

g such information."   

Source Attribute Number Relevant 
1. markup copyright  106   106 
2. meta name.copyright    9     9 
Table 5.20 Number of "rights"-related attributes occurring in the 
working collection.   

two elements that map into "Rights" are shown in Table 5.20.  

copyright refers to the area on the pageview that contains some kind of 

t statement, for example, "Copyright c Netkom, Ltd.  1997."  And all instances 

copyright  contained correct copyright statements, such as "© 1996 

ALIGHT Webcreations.  All Rights reserved."  
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5.2.  Attributes that do not map into DC  

DC Element Mapped May map 
Title   25 
Creator   23   14 
Subject   17 
Description   13    4 
Publisher    4 
Contributor   -- 
Date   23    3 
Resource Type    5 
Format    9   18 
Identifier   16   15 
Source    2 
Language    5 
Relation    1 
Coverage    2 
Rights Management    2  ___   
                  Total: 147-22   54 
Table 5.21 Number of attributes that mapped into each DC element, 
and number of attributes that may match depending on a wider  
interpretation or refinement of each DC element definition

 

 The values of the attributes listed in section 5.1 mapped closely, in many cases, to the 

desired values of one or more DC elements.  The column labeled "Mapped" in Table 5.21 

gives the number of attributes that were a good fit for a each DC element.  The column 

labeled "Mapped" includes 22 duplicate attributes.23 The column labeled "May map" 

indicates the number of attributes that are in some way related to the corresponding 

element, but that are not a close fit.  These attributes were not discussed in detail, but 

include, for example, several attributes related to "Creator," such as his initials, signature, 

or email address, which do not exactly correspond to the DC definition of "Creator" as a 

name.  If these refinements were adopted, 179 attributes would have been matched.   

 For the 111 attributes that still did not match any DC elements, new elements are 

suggested in Table 5.22.  For example, the DC definition could be extended to include a 

webpage "Security" element, or a "Status" element that indicated if the website is 

operational or under construction.  The first element listed is "Audience," which is in fact 

already a recommended element in the DC definition. 
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23 For example, the content of the attribute lanic.comment varies and thus maps into six of the DC 
elements. 
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New element...                 Attributes 
Audience     1 
Awards given/received    2 
Contact information & feedback    4 
Dedicatee (site dedicated to)    1 
Help (for using the site)    1 
Who links to site    1 
Objects linked to/from site    5 
Ratings    1 
Security    1 
Services offered to visitors    8 
Statistics (site usage)    1 
Status (e.g.  under construction)    2 
               Total:   28 
Table 5.22 Mapping the non-matching attributes to new  
elements  
hty-three attributes that are left are of four main kinds (Table 5.23).  A few 

imply express greetings or wishes to the visitor, such as "Happy Holidays."  

butes specify the appearance (typography, size, and placement) of text and 

 the size and shape of a frame.  There are also attributes that specify ways of 

ound the page and the pages of a website, such as navigational bars and links to 

ng or the previous page.  And certain attributes direct or invite the visitor to 

in ways, for example: bookmark this page, complete a survey, search the 

r sign the guestbook.  All of these constitute new kinds of paratexts that could 

 generalized to elements and used in a scheme like DC.  Further discussion of 

ility will continue in section 6.2. 

s

Kind of attribute Number 
Expressive 7 
Appearance 35 
Navigational 9 
Directing the visitor 7 
Other kinds 25 
                    Total: 83 
Table 5.23  Kinds of attributes that don't map into any element
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5.3.  Results 
The six DC elements that matched with a larger number of attributes were Title, Creator, 

and Date, followed by Subject, Identifier, and Description.  This means that there were 

more sources for possible values for these elements than for any of the other nine 

elements.  This result corresponds very closely to the findings of Jewel Ward, mentioned 

briefly in section 5.1.13.  In her study, she found that the most frequently used DC 

elements were: Creator, Identifier, Title, Date, Type and Subject (Ward, 2003.)  The DC 

elements that matched the fewest number of attributes in the present study were Source, 

Contributor, and Relation.  These are the same elements that were also the least used in 

the records studied by Ward.  Having other similar studies to compare the current results 

would be important, but at least a tentative conclusion can be drawn that both resource 

creators and resource catalogers are much more comfortable giving value for some kinds 

of information (such as Title, Creator, Identifier) than for other kinds. 

 Table 5.24 summarizes the results of the mapping exercise.  Ninety-seven of the 290 

attributes found were a good match for exactly one DC element.  Fifteen attributes that 

had mixed content matched two or more DC elements. 

Attributes... Number 
...  that map closely to DC   98 
...  with values that match two   15 
     or more DC elements    
...  that may match    54 
...  that would match new elements   28 
...  that don't match   95 
Table 5.24 Summary of mapping results  

 

 Fifty-four attributes could be used to extend the information recorded for a particular 

element and thus, might match if the definition of that element were extended.  For 

example, fourteen attributes are related to "Agent."  They may contain the signature, 

email address, a brief biography or other related information.  Such attributes could be 

used to qualify the following elements: Agent, Date, Description, Format, and Identifier.  

Twenty-eight attributes would match new elements, if such elements as Ratings, Status, 

or Dedicatee were added to DC.  And ninety-five attributes did not match any DC or DC-
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related elements. 

 These results strongly suggest that while the DC has some merit as a data model for 

web resources, it also has several weaknesses.  First, it is not a normalized data model:  

the Creator/Publisher/Contributor elements are all types of an entity class "Agent" and 

the Source element is a special case of Relation.  Second, it is not clear where the values 

of certain elements should come from.  For example, Date could be defined as the date of 

the resource, but this is not exact enough, as the resource is usually composed of many 

parts with different dates of creation.  Most importantly, the resource's appearance and 

contents may change from view to view, even if most of its components remain 

unchanged.  And third, because DC follows the library book template it has left out 

certain attributes that seem significant, such as navigational attributes.  Another way to 

deal with this is, of course, to take a different approach altogether to organizing 

attributes.  An approach that applies entity-attribute distinctions in data modeling to the 

290 attributes found here is the heart of the next chapter.   



CHAPTER 6 

ORGANIZING THE ATTRIBUTES FOUND IN THE WORKING  

COLLECTION BY PARENT ENTITY 

 

This chapter describes an alternative procedure for organizing web resource attributes.  

Here, in contrast to using a pre-set list such as the Dublin Core, attributes have been 

organized by matching them to the entities to which they are directly related.  Section 6.1 

describes the process of matching each attribute to a parent entity; section 6.2 discusses 

the attributes that did not match to an entity; and section 6.3 summarizes the results.   

6.1. Mapping Attributes to Parent Entities 

An alternate approach to attribute organization, presented in this chapter, is based on 

finding the entity to which the attribute is directly related. An entity, as explained in 

Chapter 2, is a real world object, an agent, a concept, etc., from which an informational 

object such as a webpage co-opts attributes for itself and which is the basis of data 

modeling.  Section 6.1.1 describes all entities found and section 6.1.2 organizes these 

entities into classes. 

6.1.1. Entities 

Attaching attributes to entities is an inductive process, because the list of entities is not 

known in advance.  One must go through the attribute list, one attribute at a time and 

ascertain what its contents are about, or what its purpose is.  Two examples should be 

helpful in understanding how the procedure works.  The "place of publication" is usually 

seen as an attribute of the book.  But the content of this attribute is the name of the city 

where the publisher is located-- that is, "place of publication" is actually "city of 
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publisher."1  The book borrows it, in a way, from the publisher entity, and gives it a role: 

to indicate the city of publication.  Our second example is taken from the web world.  

The attribute info.last_modified contains values like "Friday, January 02, 1998 

18:40:28 GMT."  If one were simply matching attributes to a scheme's elements such as 

DC, one would say that the content of info.last_modified should be given as a "Date" 

element.  But in reality, this is an attribute specifically of the HTML file that resides on a 

remote webserver.  Its purpose is to give the exact date and time when that HTML file 

was last saved on that server.  It is an attribute of the entity "HTML file on the 

webserver."   
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1 The 
gener
Entity            Attributes Entity           Attributes 
Audiovisual file 4  Image file 16 
Authoring program 14  Image map 5 
Banner 1  Image, local 1 
Browser 1  Image, authoring 1 
Browser window 6  Object 7 
Component 11  Organization 3 
Contact person 5  Original document 2 
Content 38  Referrer 2 
Creator 26  Script  2 
Dedicatee 1  Sponsor 1 
Email message 1  Text 23 
External links 8  Visitor 6 
HTML file 7  Visitor's system 4 
HTML frame 7  Webmaster 1 
HTML, cached 4  Webring 1 
HTML, local 2  Webserver 5 
HTML, authoring 2  Website 24 
HTML, remote 12    
Table 6.1.  Entities in alphabetical order, and number of attributes found for each 
entity. 
able 6.1 lists all entities found, in alphabetical order, with the number of 

sponding attributes.  In addition to entities that I had expected to find (e.g., website, 

er, and creator), I was surprised by an entity such as the original document, which is 

rd file created by an author and then converted into HTML format for web posting.   

he entities are discussed in the following pages.  For each entity, a table is provided 
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name of the city is then an attribute of the publisher, such as "publisher location." On an even more 
al level, the name of the city is an attribute of the city itself.   



that lists the attributes found and that gives each attribute's source, name, and the number 

of times it occurred in the working collection.  For a full listing of entities and their 

attributes please refer to Appendix F. 

 The attributes listed are exactly those found in the working collection.  Additional 

attributes, especially keys for each entity would have to be researched and added to fully 

flesh out the model.  A key is the attribute, combination of attributes, or an assigned code 

that uniquely identifies each instance of an entity (see section 2.2.1, Attribute and Entity 

Organization.)  Such work, however, falls outside the boundaries of the current study. 

 Audiovisual files, such as audio or video, were included in webpages found in the 

working collection by using the HTML <embed> tag with the Netscape browser, or as a 

background sound that plays while the page is being viewed.  These attributes occurred 

infrequently (see Table 6.2.)   

 

 Authoring programs (e.g., WordPerfect, PageMill, WebMagic, or Claris Homepage) 

are used to create HTML files.  Four kinds of attributes indicating the presence of 

authoring programs were found (see Table 6.3):  the name of an image that the program 

 

 Source Attribute Number 
1. html nosave 4 
2. meta name.createdby 1 
3. meta name.generator 356 
4. meta name.template 10 
5. html sgi_setheight 1 
6. html sgi_setwidth 1 
7. html x-claris-tagview 1 
8. html x-claris-useimageheight 1 
9. html x-claris-useimagewidth 1 
10. html x-claris-window 1 
11. html x-sas-useimageheight 13 
12. html x-sas-useimagewidth 12 
13. html x-sas-window 8 
14. html naturalsizeflag 9 
Table 6.3.  Attributes matched to the entity "Authoring program." 
 Source Attribute Number  
1. html bgsound   9   
2. html embed   3   
3. info embed   3  
4. html sound   1   
Table 6.2.  Attributes matched to the entity "Audiovisual file." 
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should not save locally (Netscape Composer's "nosave"); the name of the program (e.g., 

meta.name.createdby); the name of the template that the program uses 

(meta.name.template); and the settings that the program uses, such as image width and 

height (e.g., html.sgi_setheight) or authoring program window size (e.g., html.x-

sas-window).  From the names given to these attributes it is possible to infer which 

program was used for authoring.  For example, all attributes starting with "sgi" were 

used by the WebMagic authoring program. 

 Banners are usually advertisements that link to an external site.  Seventy-five 

banners were found in the working collection (see Figure 4.13)  markup.banner is a 

group attribute, as it contains multiple facts, such as the image location, alternate texts, 

and addresses for  scripts (Table 6.4). 

 Source Attribute Number  
1. markup banner 75  
Table 6.4.  Attribute matched to the entity "Banner."  

 The browser entity refers to the program that is recommended for best viewing the 

webpage.  The only associated attribute, markup.browser (Table 6.5) appeared 35 times 

in the working collection and always contained the name of the recommended browser. 

 Source Attribute Number  
1. markup browser 35  
Table 6.5.  Attribute matched to the entity "Browser."  

 Six attributes were found to correspond to a browser window entity (Table 6.6).  

html.title gives the title text that appears at the top of the window, and html.target 

opens a new browser window with a specified name.  The rest are related to the window's 

appearance.  For example, info.layer defines the layer structure for the window, and 

html.bgcolor gives the background color to be applied to the whole window.  

 

 Source Attribute Number  
1. html title 329  
2. html target 1  
3. info layer 1  
4. meta name.microsoft border 2  
5. markup vdivider 2  
6. html bgcolor 1  

Table 6.6.  Attributes matched to the entity "Browser window." 
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 Component was identified from eleven attributes that define the position of images, 

texts, and so on in certain locations on the pageview (see Table 6.7.).  Attributes include 

HTML tags like <nobr>, used to insure that a line of text is displayed continuously 

(without line breaks) and <blockquote> used for indenting a block of text.  These 

formatting attributes apply equally to all embedded components, such as text, objects, 

and images.  Therefore, as will be discussed in detail later on, "component" is actually 

seen as an entity type, with subtypes being specific component entities. 

 Source Attribute Number  
1. html absmiddle 1  
2. html align 1187  
3. html blockquote 79  
4. html br 4046  
5. html center 3905  
6. html middle 1  
7. html nobr 7  
8. html ol 2  
9. html p 5382  
10. html ul 236  
11. html valign 1  
Table 6.7.  Attributes matched to the entity "Component."  

 The attributes found for contact person (Table 6.8) include an email address and the 

name of a contact person to whom the visitor can send comments. 

 Source Attribute Number  
1. meta http-equiv.reply-to 5  
2. meta name.reply-to 1  
3. markup feedback 120  
4. markup contact 147  
5. markup moreinfo 20  
Table 6.8.  Attributes matched to the entity "Contact person."  

 Content is the entity with the highest number of attributes (38, see Table 6.9).  The 

first six attributes listed give the name or title for the contents.  Attributes seven through 

ten are related to the existence of this content in time, such as the date of creation or 

update.  The newness of the content is often indicated on websites by the word "New!"  

And the frequency is common in newspapers or online newsletters, stating how often the 

content is updated.  The next four attributes (11-14) serve to identify the content by 

means of a publication or version number, or by giving it a name (e.g., markup_title, 

markup_titlebox.)  Thirteen attributes (15 through 27) indicate the subject of the 
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content and include markup.categories, markup.keywords, and lanic.content.   

 Source Attribute Number  
1. markup ptitle 273  
2. markup titlebox 8  
3. markup trailer 7  
4. markup ptitle-author 1  
5. html name 194  
6. markup title 1233  
7. markup issue 18  
8. meta name.revision 1  
9. markup whatsnew 28  
10. markup frequency 1  
11. markup number 14  
12. markup pubno 1  
13. markup version 5  
14. markup vol 1  
15. lanic country 318  
16. markup categories 41  
17. markup hidden 12  
18. markup keywords 2  
19. meta name.clasificacion 1  
20. meta name.classification 4  
21. meta name.content 2  
22. meta name.descripcion 1  
23. meta name.description 57  
24. meta name.keyboards 1  
25. meta name.keyword 1  
26. meta name.keywords 73  
27. meta name.microsoft theme 5  
28. markup aboutpage 7  
29. markup introduction 8  
30. meta name.resource-type 9  
31. meta name.type 2  
32. markup rating 3  
33. markup switch 36  
34. meta name.language 1  
35. markup aboutcontents 2  
36. markup sources 2  
37. markup graphic 37  
38. markup textonly 26   
Table 6.9.  Attributes matched to the entity "Content ." 

Purpose, kind of content, and rating attributes include markup.aboutpage, 

meta.name_type, and markup.rating.   Language gives the language of the resource 

(meta.name_language) or notes the possibility of getting the content in a different 

language (markup.switch).  Two attributes give information about the source of the 

 145



content.  Finally, two attributes indicate two presentation options: text only, or graphical 

presentation of the content.   

 Creator has also a high number of attributes (26, see Table 6.10), including twelve 

that give the creator's name, role (e.g., writer, photographer, HTML encoding, and so on), 

responsibility, rights, email address, mission, affiliation, and job availability.  One 

attribute gives the creator's username on the system where the webpage was authored.  

 Source Attribute Number  
1. markup affiliation 5  
2. markup jobs 2  
3. markup aboutme 1  
4. markup aboutus 61  
5. markup acknowledgements 17  
6. markup whowhat 1  
7. meta name.email 1  
8. markup mission 8  
9. markup author 216  
10. markup by 102  
11. markup initials 3  
12. markup signature 4  
13. meta name.author 33  
14. meta name.autor 2  
15. meta name.creator/publisher 1  
16. meta name.designer 1  
17. meta name.inbio 1  
18. meta name.name 3  
19. meta name.programmer 1  
20. meta name.typesetting 1  
21. markup staff 10  
22. markup disclaimer 12  
23. markup copyright 106  
24. meta name.copyright 9  
25. markup role 116  
26. html x-sas-remotesave 1  
Table 6.10.  Attributes matched to the entity "Creator."  

 

 Dedicatee is the person to whom the webpage or website is dedicated.  Only one 

attribute for dedicatee was found: the person's name.   

 Source Attribute Number  
1. markup dedication 4  
Table 6.11.  Attributes matched to the entity "Dedicatee."  
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 By filling out a form, a visitor may send an email message (Table 6.12) from the 



webpage to some contact address.  The only attribute that was marked up for the email 

message entity was "subject," that is, the content of the subject field that is automatically 

filled out and sent by the form. 

 Source Attribute Number  
1. markup subject   8  
Table 6.12.  Attributes matched to the entity "Email message."  

 

 External links point from the webpage away to an outside resource.  The attributes 

for links (Table 6.13) are related to their date of creation (when they were added to the 

page or if they are "new"), type and size of the resource being linked, and of course their 

location or URL that they point to. 

 Source Attribute Number  
1. html base 16  
2. markup added 24  
3. markup link 7236  
4. lanic location.url 300  
5. markup new 8  
6. markup aboutlinks 1  
7. markup size 11  
8. lanic location.type 300  
Table 6.13.  Attributes matched to the entity "External links."  

 

 An HTML file is a text file that contains HTML commands, metadata, and text to be 

displayed.  This entity will also function as a super-entity for HTML files (Table 6.14.) 

 Source Attribute Number  
1. meta http-equiv.content-type 347  
2. meta name.build 3  
3. markup created 6  
4. markup revised 2  
5. html !-- 495  
6. meta http-equiv.refresh 6  
7. html link 5  
Table 6.14.  Attributes matched to the entity "HTML file."  

 

 An HTML frame is an independent HTML file that is displayed in the same browser 

window as other frames.  All the attributes for frame are related to the appearance of a 

frame: its border, marginheight, and scrolling properties, for example (Table 6.15.)   
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 Source Attribute Number  
1. html frameborder 1  
2. html framespacing 6  
3. html marginheight 1  
4. html marginwidth 1  
5. html noresize 1  
6. html resize 1  
7. html scrolling 35  
Table 6.15.  Attributes matched to the entity "HTML frame."  

 

 HTML, cached file is a file that is received from the webserver and saved on the 

local machine temporarily, while the page is being viewed.  One of its attributes gives the 

name of the file, the other three refer to its availability, such as expiration or time to live 

information (Table 6.16.) 

 Source Attribute Number  
1. meta http-equiv.pragma 1  
2. info source 300  
3. info local_cache_file 300  
4. info expires 300  
Table 6.16.  Attributes matched to the entity "HTML cached file."  

 

 HTML, local is the copy of the HTML file that is stored on the local system for 

future viewing.  It has two attributes: its size and its file type (Table 6.17.) 

 

 HTM

FrontPa

 

 And

copy, an

 

 Source Attribute Number  
1. local file.size 2894  
2. local file.type 2894  
Table 6.17.  Attributes matched to the entity "HTML local." 
L, authoring has one attribute, meta.name.formatter, used by Microsoft 

ge to give the location of the converted HTML file (Table 6.18.) 

 Source Attribute Number  
1. meta name.formatter 11  
Table 6.18.  Attributes matched to the entity "HTML authoring."  

 HTML, remote is the HTML file that resides on the webserver - not the local 

d not the cached file.  HTML remote attributes include the date of creation of the 
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file, and its location or URL (Table 6.19.) 

 Source Attribute Number  
1. info last_modified 211  
2. info last_modified.gmt 600  
3. info last_modified.local 211  
4. info location 277  
5. meta name.url 1  
6. markup self 3  
7. lanic location.text 300  
8. info title 300  
9. info security 300  
10. info content_length 300  
11. info frame 64  
12. info file_mime_type 300  
Table 6.19.  Attributes matched to the entity "HTML remote."  

 

 Sixteen attributes related to images identified the entity image file.  There are two 

main kinds of image attributes: those that define the appearance of an image in a 

particular pageview (e.g., border, height, and horizontal space around the image), and 

those that serve to include a particular image in the pageview (e.g., in the background, or 

in the center of the pageview) and that therefore give the image's URL.  In addition, 

markup.for and markup.abouticon give the function of the image on the page (e.g., as 

a space divider, or as an illustration); markup.of states what the image shows (e.g., a 

logo, or a bullet); and html.alt gives a description in an alternate text for an image (see 

 Source Attribute Number  
1. html border 2551  
2. html height 2018  
3. html hspace 165  
4. markup img 4584  
5. html lowsrc 1  
6. html vspace 1  
7. html width 1  
8. html background 146  
9. markup background 1  
10. info background_image 146  
11. info image 4617  
12. html img 4604  
13. markup for 226  
14. markup abouticon 1  
15. markup of 797  
16. html alt 2343  
Table 6.20.  Attributes matched to the entity "Image file"  
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the last two paragraphs of section 5.1.1.).  The image entity will also function as a super-

entity. 

 An image map is a navigational device that is used instead of a pure text table of 

contents or list of options.  Its five  attributes all serve to define aspects of defining the 

image used and the coordinates for the clickable areas (Table 6.21.) 
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 Source Attribute Number  
1. html area 251  
2. markup imagemap 8  
3. html ismap 63  
4. html map 35  
5. html usemap 1  
Table 6.21.  Attributes matched to the entity "Image map" 
ge, local refers to the locally stored copy of a viewed image.  The attribute 

availability states if the image was retrieved and successfully stored on the 

mputer (Table 6.22.) 

 Source Attribute Number  
1. markup availability 26  
Table 6.22.  Attributes matched to the entity "Image, local"  

ge, authoring is suggested by one attribute: sgi_fullpath, which contains the 

 of the image on the web developer's system. 

 Source Attribute Number  
1. html sgi_fullpath 1  
Table 6.23.  Attributes matched to the entity "Image, authoring"  

ects include Java applets, Flash animations, ActiveX or other objects requiring a 

or visualization.  Three of the attributes related to objects give their location, 

e their name or identifier (Table 6.24.) 
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 Source Attribute Number  
1. html iborder 1  
2. html applet 11  
3. html object 1  
4. info applet 26  
5. markup applet 22  
6. html classid 1  
7. markup id 1  
Table 6.24.  Attributes matched to the entity "Object"  

 

 Organization is an agent entity that is not a person, but a group of people or a 

company or institution.  Its attributes are its name, logo, slogan, and email address. 

 Source Attribute Number  
1. markup name-email 1  
2. markup name-logo 6  
3. markup name-slogan 2  
Table 6.25.  Attributes matched to the entity "Organization"  

 

 The original document is the file that was converted into an HTML file by a 

program like Microsoft Word.  Two attributes were found: version number and 

comments. 

 Source Attribute Number  
1. meta name.doccomm 1  
2. meta name.version 2  
Table 6.26.  Attributes matched to the entity "Original document"  

 A referrer is a site that links to the current pageview and may also offer reviews.  Its 

two attributes give websites where the current page was reviewed (markup.review), or 

directories where it appears listed (markup.listing.) 

 Source Attribute Number  
1. markup listing 2  
2. markup review 3  
Table 6.27.  Attributes matched to the entity "Referrer"  

 A script is a set of instructions or program that is embedded in the webpage and that 

can be executed without any required user action.  The two attributes that denote a script 

actually give the script's name and delimit the script's commands in the HTML file. 
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 Source Attribute Number  
1. html script 46  
2. html javascript 29  
Table 6.28.  Attributes matched to the entity "Script"  

 

 The sponsor entity refers to a person or organization that supports a website in some 

way.  

 Source Attribute Number  
1. markup sponsor 27  
Table 6.29.  Attribute matched to the entity "Sponsor"  

 

 The text entity has 23 attributes divided into two kinds.  The first and most numerous 

kind is related to how texts appear on the pageview (e.g., bold, underlined, or hidden), the 

second to where the text appear, specifically by using scrolling marquee areas. 

 Source Attribute Number  
1. html blink 36  
2. info charset 300  
3. html del 3  
4. html font 5197  
5. html h1 98  
6. html h2 258  
7. html h3 406  
8. html h4 148  
9. html h5 55  
10. html h6 23  
11. html hide 9  
12. html i 1165  
13. html pre 28  
14. html show 6  
15. html small 1  
16. html span 7  
17. html style 3  
18. html sub 1  
19. html sup 3  
20. html tt 61  
21. html u 32  
22. html b 4087  
23. html marquee 4  
Table 6.30.  Attributes matched to the entity "Text"  

 

 Six visitor attributes were found.  markup.counter keeps track of the number of 
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times that the page has been loaded, thus it is an approximate visitors count.  

markup.your and markup.recent show information about the past, current, or expected 

visitors, including their IP addresses and/or domain name.  In newer pages, where visitors 

login, the pageview will be personalized and more "visitor" attributes will appear.  

Attributes 3 through 5 (Table 6.31)  state the kind of visitor expected to see this site.   

 Source Attribute Number  
1. markup counter 86  
2. markup your 1  
3. markup recent 1  
4. markup audience 2  
5. meta http-equiv.pics-label 7  
6. meta name.distribution 5  
Table 6.31.  Attributes matched to the entity "Visitor"  

 

 The visitor's system, which refers to the computer that the visitor is using to request 

and display the pageview, is a separate entity from the visitor.  It has four attributes such 

as its clock (date and time), recommended browser, and screen resolution. 

 Source Attribute Number  
1. markup localdate 1  
2. markup localtime 7  
3. markup plugin 2  
4. markup resolution 3  
Table 6.32.  Attributes matched to the entity "Visitor's system"  

 

 The webmaster entity is a person who is in charge of keeping a website operational, 

and its one attribute is the contact information for that person.   

 Source Attribute Number  
1. markup webmaster 6  
Table 6.33.  Attribute matched to the entity "Webmaster"  

 

 A webring is a group of websites that are linked in sequence.  Usually, each site in 

the ring includes a "next site in ring" link and some general information about this virtual 

collection of related sites.  The one attribute here is the name of the webring. 
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 Source Attribute Number  
1. markup ring 6  
Table 6.34.  Attribute matched to the entity "Webring"  

 

 A webserver is a computer running the software needed to keep a website functional.  

Five attributes related to the webserver entity are: type of hardware and software used, 

access statistics, hide domain information, and show domain information.   

 Source Attribute Number  
1. html hide_domain_c 1  
2. html show_domain_c 1  
3. html show_date 3  
4. markup system 3  
5. markup serverstats 10  
Table 6.35.  Attributes matched to the entity "Webserver"  

 Website also has a high number of attributes (Table 6.36).  It is an entity, capable of 

giving and receiving awards.  The website, as a whole, may indicate a date of last update.  

Four of its attributes give descriptive information, two give the language that the site is 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 Source Attribute Number 
1. markup award 27 
2. markup weaward 3 
3. markup updated 110 
4. markup aboutsite 23 
5. lanic comment 73 
6. markup faq 2 
7. markup purpose 15 
8. markup language 46 
9. meta name.languange 1 
10. markup hosting 20 
11. markup mirror 1 
12. info netsite 23 
13. markup web 9 
14. markup underconstruction 17 
15. markup underreconstruction 1 
16. lanic category 307 
17. markup endorse 3 
18. markup help 1 
19. markup ada 1 
20. markup framed 1 
21. markup noframes 1 
22. markup textversion 1 
23. markup versions 1 
24. markup y2k 1 
Table 6.36.  Attributes matched to the entity "Website" 
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in, and four give its location (URL).  The website may show its status (e.g., "under 

construction").  One attribute found gives the subject of the website.  markup.endorse 

states that the site endorses a particular campaign or idea.  markup.help gives 

instructions for using the site.  Five attributes are related to options that the visitor has for 

viewing the site: either framed or unframed, text only, or in its various versions.  Finally, 

markup.y2k states that the website is Y2K compatible.   

6.1.2. Categorizing the Entities 
In system work entities are not only listed with their attributes but also categorized 

according to commonalities (see section 2.2.1,  "Attribute and Entity Categorization.")  

Here, entities listed in section 6.1.1 were further arranged into four categories: agents, 

components, binders, and original documents.   

 Since the current analysis is bottom-up, the entities are not fully fleshed out-- that is, 

the only attributes taken into consideration are those found in the working collection.  To 

complete the model, one would have to list other attributes related to each entity that 

come from web resources outside the working collection, and decide on a key or unique 

identifier for each entity.  However, that is not the purpose of this study.  In the pages that 

follow the four entity categories are given only in terms of the attributes found in the 

working collection itself.  

 
Agents.  The most obvious group of entities is formed by agents that play various roles.  

An agent refers to an entity that purposefully creates, processes, or uses other entities and 

includes programs, persons, computers and their programs, and binders. These are shown 

in Table 6.37.  

Authoring program Script  
Browser Sponsor 
Contact Visitor 
Creator Visitor's system 
Dedicatee Webmaster 
Organization Webserver 
Referrer Website
 Agent/Binder 
Table 6.37 Agent entities derived from the attributes found in the  
working collection 
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 Programs consist of computer code that carries out certain functions.  For example, 

authoring programs generate webpages, webserver software runs the website, and 

browser programs display the pageviews.  Persons are real life people who may have 

written the contents of a page, who use the site, sponsor the site, and so on.  Websites are 

here considered agents, because they seem capable of various actions, such as referring 

visitors to other sites and awarding prizes.  The Agent super-entity is introduced here as a 

generalization of agent entities found, with the resulting hierarchy shown in Figure 6.1. 

 
Figure 6.1 AGENT super-entity and sub-entities

 

 
Components. The second group consists of component entities that make up a 

pageview (Table 6.38).  These include text, links, individual files (e.g., an image) and 

groupings of files or objects (e.g., a banner, which may use a script, an image, and text.)  

The Component entity is used as the super-entity (see Figure 6.2.) 

Audiovisual file Image file 
Banner Image map 
Component Image, local 
Content Image, authoring 
Email message Object 
External links Text 
HTML frame Browser window 
Table 6.38. Component entities derived from the attributes  
found in the working collection 
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Figure 6.2 COMPONENT super-entity and sub-entities 

 

Binders.  The third group of entities, shown in Table 6.39, consists of binders, that is, 

entities that bring together the component entities discussed above and present the 

pageview to the visitor.  There are several versions of the HTML file, starting with the 

file containing the first draft of the text on the page, the conversion of this file to HTML, 

the copy of this converted file that is placed on the webserver, and the copy that the 

webserver sends to the visitor's browser.2  Two additional binder entities are the Webring 

and the Website.  Note that websites were also considered agents (Table 6.37), but they 

are also binders, because they collect separate webpages into one entity.  This is 

acceptable in this model, as the categories do not have to be mutually exclusive.   

 The general entity "Binders" is introduced, with HTML file becoming a super-entity 

(Figure 6.3).  In this diagram, the horizontal arrows point out that the webrings are made 

up of websites, while the websites are made up of  binders which are in turn made up of 

HTML files and other linked components. 

HTML file HTML, cached 
HTML, local HTML, authoring 
HTML, remote HTML, frame 
Webring Website 
Table 6.39. HTML binders derived from the attributes found in  
the working collection 

 157

                                                 
2 We do not actually have copies of all of these files, instead, we find references to these files in the 
attributes. 



Figure 6.3 BINDER super-entity and sub-entities 
 

Original Documents.  The fourth group of entities, called here "Original Documents," 

consists of the only such entity for which corresponding attributes were found: the 

original document from which the webpage was derived.  Other entities that would 

belong to this group are  original images before they are converted for displaying on 

webpages and text in non-digital formats.  Such entities are not included in the group of 

component entities because they are not part of a pageview or website; rather, they are 

the precursors for web components. 

6.2. Attributes that Do Not Correspond to an Entity 
 The number of attributes matched using the present entity approach is larger and 

more complete than the number matched using the approach of mapping directly to a pre-

set list of attributes (i.e., as in the DC) as described in chapter 5.  There are two main 

reasons for this result.  First, formatting attributes have been attached to the objects (text, 

image, etc) that they directly modify.  Second, other kinds of attributes (such as attributes 

that give the settings for authoring programs, that embed an object into the pageview, or 

that give information about the visitor) have likewise been attached to the entities from 

which their values depend.   

 Still, after completing the process described in section 6.1.1, thirty-seven unassigned 

attributes remained (see Table 6.40).  The unassigned attributes consist of expressive 

attributes, such as greetings and holiday wishes directed at visitors; navigational 

attributes such as button bars and links to move around the website; and directive 
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attributes, which indicate the actions that the visitor could choose to perform, such as 

sending feedback about the site, signing up for email updates, or searching a database.   
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 Number of attributes 
Kind of attributes Entity DC approach 
Expressive 8     7 
Appearance -    35 
Navigational 14     9 
Directive 15     7 
Other kinds -_    26 
                  Total: 37    84 
Table 6.40. Kinds of attributes that do not correspond to an entity or to a 
DC element (data from Table 5.23 includes use of DC elements that may  
match and new elements)
riefly mentioned in section 5.2, these might well be considered new kinds of 

s that deal with the interaction between creator and visitor, visitor and pageview, 

r and programs, and that therefore merit some consideration as additional means 

senting websites in a database that lists them.  But as interaction necessarily 

 at least two acting entities, assigning these "attributes" to only one entity would 

ult. 

e are two possible ways out of this quandary.  The first requires broadening the 

 data modeling by going beyond entities and attributes--that is, by making 

ments to the fact-based theory of data modeling, such as creating intermediate 

tion" entities (e.g., navigational aids, messages, search function) to which these 

s would correspond.  For example, the attribute markup.top, when clicked, 

 the browser to show the top portion of the pageview.  This attribute could be 

 to an entity "page navigation," that would be one among other new 

tion"-kind entities.   
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cond way out of the quandary would require accepting that such attributes can 

presented in a factual data modeling language and moving into the realm of 

lativist data modeling theories that were mentioned in chapter 2, specifically, the 

e action view" that models the rules of human communication and that is based 

 Searle's speech act theory.  Illocutionary force (i.e., the purpose of the speaker's 

e) is usually subdivided into five kinds of acts: assertives, directives, declaratives, 



commissives, and expressives (Searle & Vanderveken, 1985).3  Genette refers to the 

illocutionary force of paratexts, by stating that a paratext communicates information 

(asserts), or makes an intention known, an interpretation, a decision, a commitment, 

advice, a command, or perfoms what it describes (Genette, p.11).  Of these acts, 

commands, performances, commitments, expressions, and directives would be hard to 

accommodate into a fact-based data model.   

I find the idea of illocutionary force and its foundations in the speech act theory of 

John Searle and John L. Austin to be a fruitful way to think about these attributes.  Still, it 

would be premature to declare that a theory such as this is a fully appropriate way to view 

them.  A reformulation of data modeling would be needed, and that is a task that is well 

beyond the limits of the present study.  Thus, it will have to suffice simply to point out 

the possibility of using that theoretical base to explain these attributes.   

6.3. Results 
With the results of entity analysis, the simple web publishing model shown in Figure 2.5 

and reproduced below can be extended to a more detailed representation. 

 
Figure 2.5 reproduced from chapter 2: Entities in the web world 

 

 The model shown in Figure 2.5 repeated here is incomplete in several ways.  It does 

not show any agents working at the webserver level, nor does it provide details about 

                                                 
3 Other authors have proposed various refinements.  A speech act can "announce, promise, state, assert, 
command, request, propose, suggest, order, and so on" (Ellis, p. 73).  Researchers may elect to use just the 
categories they need for their particular field of study, from "4 to 10 categories" according to Marineau et. 
al. (p.1), who use assertions, questions, directives, and responses in their study of a tutoring system.  
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other agents beside visitor and creator.  And it does not include the component entities 

that were found.  The model shown in Figure 6.4 is more detailed by showing such 

additional entities. 

 
Figure 6.4 Life cycle for web entities 

 

 The life cycle of a webpage moves across at least three locations: the content creator's 

system (the left column of Figure 6.4), the webserver that makes the webpages available 

via the Internet (the middle column), and the visitor's computer (the right column.)  The 

creator starts the cycle with the preparation of the content.  For example, this could be 

done using Word, or in the case of images, Photoshop.  Or the content could consist of 

handwritten text that needs to be digitized in order to proceed.  Once the content is ready, 

it is prepared for Web publication.  This is the "authoring" phase that results in an HTML 

file.4  This file, and all component files (such as images and scripts) are then placed on a 

webserver by the webmaster or the creator.  The visitor can then call up the HTML and 

component files from his computer, and will see the pageview through his browser.  
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4 It could also result in a program or script that builds the HTML file on the fly.  It is difficult to know if an 
HTML file was fixed or generated.  In the working collection, about thirty scripts were collected, but most 
were counters (see Table 3.9) 



Viewing the page results in the creation of a local copy, stored temporarily on his 

computer.  The visitor may also use the browser to save a local copy of the pageview. 

 Once this life cycle is understood, it becomes clear that it speaking of the "date of the 

resource" without specifying what is meant by a "resource" is very imprecise.  At least 

two versions of the "resource" should be considered: the files that are stored on the 

webserver, and the pageview that was seen by the visitor.   

 The life cycle is also useful in determining the purposes for the new attributes and 

entities found.  For example, a Creator may wish to grant permission for a visitor to copy 

a specific image.  Modeling this kind of transaction is possible by using selected 

attributes from the Creator, Component, and Visitor entities.  Table 6.41 lists some of the 

actions that could be thus modeled.  However, describing these in detail would require to 

flesh out each entity, which is beyond the scope of the current work. 

Creator Authoring 
system 

Webserver Visitor Visitor's 
system 

Edit original 
documents 

Create/locate/
convert 
components 

    

  Create binders      
  Design 

appearance 
     

  Design 
navigation 

  Navigate 
within 

  

Announce 
binders 

Transfer Stores Search, find, 
access, 
evaluate 

Execute, 
display 

Update 
binders/ 
components 

  Indexes   

Delete 
binders/ 
components 

  Delete    

Sells 
binders/ 
components 

  Transact sale Pay, keep 
component, 
modify, share

Store 

Grant 
permissions 

    Copy a 
component 
(unbind) 

Store 

Receive 
feedback 

  Receive 
feedback 

Provide 
feedback 

  

      Interact   

Table 6.41.  Purposes that can be supported by entities in the life cycle 
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 Matching attributes to entities is an inductive process, because the list of entities is 

not known in advance.  It is also a bottom-up process, since instead of starting with the 

entities and refining their description by listing their attributes, one starts with the list of 

attributes found and examines each one to decide which entity it belongs to.  At the end 

of the process, one has a list of entities that participate in the data model.   

 The thirty-seven attributes that remained unmatched at the end of the procedure 

overlapped with the attributes left over from the DC-based method.  More importantly, 

they were of three kinds: expressive, navigational, and directive attributes.  Further study 

of these attributes could lead to understanding better the multimedia language of a 

webpage, not just in terms of providing factual information, but also in terms of the 

power it has to bring about changes, express feelings, and direct readers and other agents 

as they interact with the work within the context of a social relativist theory of data 

modeling.  The interaction and communication of these three kinds of attributes are not 

common in printed books (an example of a traditional information resource), but are 

present in webpages and add to the problems associated with using traditional guidelines 

for Internet cataloging.  These characteristics are also notable because they tend to blur 

the distinction between a webpage as informational object and a webpage as an agent.5   

 
5 The idea of a webpage as an agent is fitting, of course, because "websites" function as "agents" in several 
situations-- for example, when they give and receive awards, or sponsor events.   



 
 

CHAPTER 7 

SUMMARY AND CONCLUSIONS 
  

This study essentially started with the question of whether the traditional book-based data 

model used in library cataloging is good enough for controlling web-based resources.  If 

the answer is affirmative, then one should simply continue extending the book-based 

cataloging model by fitting into it the attributes of the new web resources.  If instead one 

concludes that web resources challenge the adequacy of the established model, one must 

propose an alternative.   

 The central rationale of the present work has been to pursue the second course of 

action.  However, pursuing this course of action has been problematic, because library 

cataloging offers no methodologies for designing data models.  Thus, the first step in this 

study was to propose such a procedure, basing it on the data modeling principles that are 

part of information systems theory. 

 Data models are like low resolution photographs: representations that will never have 

the richness of real world entities, but that are good enough to fulfill a given purpose. 

Chapter 2 discussed data modeling in the overall context of information systems theory.  

In that context, data modeling is concerned with the identification, selection, and 

organization of attributes that represent the entities in a data model.  The bibliographic 

data model, on the other hand, evolved by consensus over centuries of library experience.  

It is stable, its structure is standard, and its main purposes have undergone little 

substantive change since codified late in the 19th century by Cutter (1904) in the form of 

his objects of a catalog.  The methodology proposed here has applied concepts from that 

earlier tradition of library cataloging but also from data modeling as a component of 

information systems theory to the study of webpage attributes.  In addition, Gerard 

Genette's idea of paratexts was applied in order to separate the content of a webpage from 

its other attributes.  
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 The methodology thus devised was subsequently used to analyze a collection of 300 

webpages extracted from the LANIC directory of Latin American resources.  The URLs 

listed for each of the seven Central American pages in LANIC were checked for validity, 

each URL was visited, and the corresponding pageview was copied to a local computer 

for further study.  Chapter 3 describes the process and the characteristics of the resulting 

working collection.       

 After the working collection was established, six sources of attributes were identified: 

the pageview, the HTML source file (HEAD and BODY sections), the information 

relayed by the webserver, the data of the locally saved copy of each resource, and 

external metadata provided by the LANIC directory.  Chapter 4 describes the process of 

analyzing each source.  Genette's theory of paratexts--the devices that surround a text and 

that coax a potential reader to come closer-- was used to facilitate the identification of 

attributes from each source, especially on the pageview and directory pages.  Attributes 

were extracted using a mix of manual and automated procedures.  Each attribute found 

was entered into a basic data dictionary, where it was named and described.  Once 

duplicate and elemental attributes were excluded, 290 attributes were left.   

 The final step was to organize the attributes found, and for this, two methods were 

tried.  First, as shown in Chapter 5, the attributes were mapped to a pre-set list, the simple 

Dublin Core (DC).  This was done in order to study how well the attributes found would 

fit into a pre-determined scheme.  The DC was chosen not only because it is a standard 

scheme specifically created to deal with webpages, but also because it is closely tied to 

the traditional view of bibliographic data found in library cataloging.  However, only 

about one third of the attributes found matched closely to the DC elements.  Furthermore, 

the DC was found to have normalization problems, where normalization refers to the 

redundancy and inconsistencies between its elements.   

 Chapter 6 presents an altogether different approach.  In this approach, attributes are 

organized according to the entities to which they correspond, where entities correspond to 

real world objects, concepts or processes rather than to web resources in some 

undifferentiated sense.  This inductive, bottom-up method has the merit of assessing 
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nearly all of the attributes and not just those that map to a pre-set model.  Thirty-five 

entities were found, and 253 attributes were matched.  The 37 attributes that were not 

matched correspond to speech acts that can not be easily included in fact-based models 

like the one used in this study.   

 The entity-oriented organization method proposed here demonstrates that the 

attributes found in an information resource actually belong to or originate in other 

entities.  This fact  should turn our attention away from the information resource as an 

undifferentiated whole and from one centralized and standardized list of pre-determined 

attributes or elements, to a flexible, modular, entity-based approach.  Entities, in this 

sense, include objects that are embedded in other objects (like images that are part of 

pageviews), that can be cataloged separately and have their own sets of attributes. The 

attributes of such entities could be used to build small, flexible attribute cores that can 

then be used to share information and that also can fulfill multiple purposes.  Further 

study is needed in order to build such cores, in order to use them to describe an entity for 

a specific purpose, and to facilitate processing of transactions between entities.  To 

accomplish such ends would require a system that can integrate the various cores to 

enable more integrated processing of bibliographic attributes and records.  In the process, 

the purposes that such data can support could be expanded to functions such as tracing 

the origin of individual objects, changing the structure of the observed pageview, 

communicating with the visitor, and helping users find resources where they can carry 

out certain actions like chatting, paying with a credit card, and so on.  But before it is 

possible to build such a system, additional work is required to complete the basic entity 

model proposed in chapter 6.  One would need to examine the attributes found for each 

entity, and establish its complete list of attributes by examining a sample of such entities. 

During this process, one would also hopefully come to understand the life cycle of each 

entity in an enhanced way, and possibly as well one might encounter other entities that 

would be relevant to the model.  Once the entities were complete, one could proceed to 

define the relationships between them, and present a full entity-relationship model. 

 There are four areas that were touched on that could easily evolve into full-fledged 
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studies.  First, collection level attributes, such as those found and described in chapter 3 

(see Table 3.3), should be followed over time and their usefulness in managing link 

collections and directories could be assessed.  Similar studies developed in LIS for the 

management of library collections would provide important background knowledge for 

such research.  Second, the participants in standards committees such as the Dublin Core 

(DC), the Encoded Archival Description (EAD), and other metadata standards should be 

interviewed to document how the schemes were really designed and modified over time.  

This would help future data designers understand the process by which attributes were 

originally considered, which ones were included or discarded, and for what reasons.  

Third, the evolution of popular and heavily used classification schemes, such as the 

Yahoo! structure, could be tracked and checked against similarities to LIS schemes in 

terms of speed of evolution, attributes used, etc.  Again, this would help data designers 

understand how descriptive schemes have evolved.  Fourth, the paratextual areas found 

on webpages could be compared to the design of print media, movies, and music, so as to 

draw parallels useful for identifying shared kinds of attributes in attribute cores. "Time" 

is an important dimension that should be brought into such study, as one tends to think of 

a book as a static object, while movies for example are presented over a period of time, 

and thus could have a timeline of paratextual elements.  

 It is important to note that there are limitations to this study.  First, although the fact-

based data modeling approach is well-developed and the most commonly used among 

various data modeling approaches, but it can only accommodate factual attributes.  This 

leaves out other kinds of attributes, for example, attributes found in the present study that 

were named expressives or directives.  When other approaches (such as rule-based or 

language-action views) are more widely tested, they could be applied in a similar study 

and might possibly then account for all of the attributes identified.  Second, following a 

working collection over six years proved to be a useful test bed, but webpage design and 

functionality has changed greatly over the same period.  A more recent collection would 

certainly yield new attributes and possibly new entities.  And third, reviewing whole sites 

rather than only single pages, although requiring significantly greater amounts of time 
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and effort to examine, would probably enrich the kinds and numbers of attributes found.  

 Finally, it should be pointed out that the purpose of this study has not been to make a 

final statement on the ultimate value of present implicit methods of data modeling in 

library cataloging.  Rather, its primary focus has been to explore the very idea of data 

modeling in library cataloging to see if a methodology could be delineated that 

approaches the appearance of new kinds of information resource attributes in a more 

systematic and fundamental way.  The core of this exploration has been to adopt a 

method that has its origins in theories of data modeling as found in information systems 

theory.  As it has been shown here, the fact-based approach was not adequate to account 

for certain attributes.  This study stands only as an initial step in a task that needs much 

further work. 



 
 

Appendix A. LANIC Directory Screenshots. 

 

 
Figure A1. LANIC Homepage.  December, 1997 and  
early 1998. 
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Figure A2. LANIC Homepage.  January, 1999. 
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Figure A3. LANIC Homepage.  October, 2000. 
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Figure A4. LANIC Homepage.  January, 2001. 

 



 
 

Appendix B.  Netscape as Collecting Tool 
 
The original set of webpages was collected between January 2 and January 10, 1998, 
using the Netscape Communicator browser version 4.05.  Netscape incorporates 
Composer, a What-You-See-Is-What-You-Get (WYSIWYG) HTML editor.  The reason 
for using Composer for data collecting was that, in addition to the HTML code, all 
images associated with the page were also automatically downloaded and could be saved 
with one command to the local system.  Composer also normalizes the HTML code-- that 
is, it attempts to correct syntax errors in manually coded HTML.  However, the manual 
harvesting process proved to have one major drawback: progress was slow.  On average, 
it took at least 5 minutes to check and harvest the contents of each link and its 
corresponding Netscape "Info" data-- that is, a total of about 30 hours for around 360 
URLs. This does not include the additional time needed for manually loading problematic 
pages and components, and re-checking broken links.  Still, the manual process had one 
main advantage: by forcing me to look at each page, I got a better understanding of the 
working collection content and structure.     
 If a large number of sites had to be studied today, and especially if a site had to be 
downloaded to several levels of depth, the Composer method (or an equivalent procedure 
using for example, Microsoft's Internet Explorer 5 or higher browsers) would not be very 
practical.  Windows- or Unix-based programs that download whole sites are available 
and can be adapted to specific uses, including gaining access to their internal control 
databases.  Such programs can also be built from scratch.  For example, in order to track 
availability of my pages on subsequent years, I ran a simple PERL script that retrieved 
the headers and the main HTML file content for all the pages in the collection. A similar 
program can be built to harvest regularly the entire contents of each page or site.  The use 
of such programs and products has advantages and disadvantages, and these have been 
extensively described and discussed elsewhere.  Here I focus on the specific experiences 
using Netscape Composer.   
 HTML parsers must handle a huge array of possible errors (Brin & Page) ranging 
from typos in HTML tags, to unknown attributes, to non-ASCII characters, and many 
more.   Netscape Composer includes a robust parser that detected and in some cases even 
corrected problems with HTML syntax.  This section describes my experience gathering 
pages with Netscape Composer, specifically, how Composer parses and normalizes but 
sometimes, scrambles up the HTML code.  This information will be of interest if you are 
planning to gather a sample of webpages, even if you are not planning to use Netscape 
Composer to do it; or if you are analyzing problems with HTML parsing.   
 
HTML Coding Errors.  Table B1 shows a sampling of the HTML markup faux-pas 
found in the working collection.  Many of these errors may easily happen during manual 
coding, and could be detected and corrected if HTML editors such as Dreamweaver, 
Composer, and even FrontPage were used.  Since the days of manual coding are almost 
over, most of these problems may be a souvenir of days past.  But even so, when 
analyzing HTML code, it is always useful to expect the worse. Composer does a decent 
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job at parsing and correcting HTML coding, but several tools specifically built for this 
purpose are available, including the venerable "lint" (Bowers, 1999), "tidy" (Raggett, 
2000) or the W3C HTML Validator (Oskoboiny, 2001).  

 

 Coding found on Webpage: Corrected version: 
</<address> </address> 

<A HREF="http://mail 
to:sbadilla@anc.ac.cr"> 

<A HREF= 
"mailto:sbadilla@anc.ac.cr"> 

<HEADER> El Salvador Central 
America CentroamŽrica Centro 
Gu’a Directorio Directory 
</HEADER>  
 

Probably: 
<meta name="keywords" 
value="El Salvador, Central 
America, Centroamérica, 
Centro, Guía, Directorio, 
Directory> 
 

Errors in 
tagging 

<META HTTP-EQUIV="Refresh" 
CONTENT="60; TARGET="> 

<META HTTP-EQUIV="Refresh" 
CONTENT="60; URL=http://..."> 

<BODY BGCOLOR="#FFFFFF" 
onload= 
"statusDisplay(defaultstr);> 

<BODY BGCOLOR="#FFFFFF" 
onload= 
"statusDisplay(defaultstr);"> 

Missing 
Quotes 
 

<A HREF="#1" "> <A HREF="#1"> 

Page starts with: 
<TITLE>El Salvador: On-line 
Resources</TITLE> 
 

<html> 
<head> 
<TITLE>El Salvador: On-line 
Resources</TITLE>  
</head>... 

Page 
structure  

Page contains just this: 
<body background= 
"background1.gif"> 

<html><body> 
<body background= 
"background1.gif"> 
</body></html> 

Table B1.  Examples of erroneous HTML coding found in the working collection. 

Correcting the HTML Code.  Composer parses the incoming HTML and 
automatically normalizes it as follows: 

• Converts all HTML tags to uppercase  
 

• Adds closing tags as needed (e.g., </LI>, </TR>, </TD>) 
 

• Adds missing tags (e.g., <HEAD>, </HEAD>, <BODY>, </HTML>) whenever 
possible. For example, the following problematic HTML code fragment:  

<html>  
<title>myself</title>  
<h1>the page about myself</h1>  
</html>  

is corrected and output as:  
<HTML>  
<HEAD>  
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<META NAME="GENERATOR" CONTENT="Mozilla/4.04 [en] (Win95; I) 
[Netscape]">  
<TITLE>myself</TITLE>  
</HEAD>  
<BODY>  
<H1> the page about myself</H1>  
</BODY>  
</HTML> 

 

• Normalizes tag syntax. For example, <img src=nada.gif ismap>  becomes  
<IMG ISMAP SRC="nada.gif" >, a syntax that is consistent and easy to parse.   
<a href> tags are also consistently spaced and capitalized, with quotes around 
attribute values and NAME attributes added as required. 
 

• Restructures links with multiple components into multiple links, so, for example, 
this URL: <a href=http://www.nortropic.com> <img src=mama.gif 
align=top> <img src=mama.gif align=top></a> becomes a pair of URLs as 
follows: <A HREF="http://www.nortropic.com"> <IMG SRC="mama.gif"  
ALIGN=TOP> </A> <A HREF="http://www.nortropic.com"> <IMG 
SRC="mama.gif"  ALIGN=TOP> </A>. The effect is the same, but the internal 
HTML structure is easier to parse. 

  
Problems with Automatic Corrections.  Consistently encoded HTML simplified the 
automatic extraction of attributes.  However, the normalization process also proved to 
have a few disadvantages.  Netscape Composer invariably added the following metatags 
to the page header: 

<META HTTP-EQUIV="Content-Type" CONTENT="text/html; charset=iso-
8859-1"> 
<META NAME="GENERATOR" CONTENT="Mozilla/4.03 [en] (Win95; I) 
[Netscape]"> 
 

 The syntax of both tags is uniform, making it easy to find and discard them. However, 
there was a problem when a "GENERATOR" metatag was already present. In most cases, 
Composer overwrote the already existing "GENERATOR" tag.  For example, for this 
original file header: 

<HEAD> 
<META NAME="GENERATOR" CONTENT="Adobe PageMill 2.0 Mac"> 
  <BASE TARGET="_parent"> 
<TITLE>Welcome to Sab Language Center Quetzaltenango,  
Guatemala</TITLE> 
</HEAD> 

 
Composer saved the following reformatted version: 

<HEAD> 
   <META NAME="GENERATOR" CONTENT="Mozilla/4.05 [en] (Win95; I) 
[Netscape]"> 
   <BASE TARGET="_parent"> 
</HEAD> 
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Consequently, the original values for the "GENERATOR" tag were lost in most cases, 
and it would not be possible to accurately analyze the kinds of HTML editors used by 
webpage creators.    
 A few random problems were puzzling. For example, ocasionally the existing 
<title>...</title> tags disappeared from the page, probably when there were HTML 
coding errors in the <head> section.  Fortunately this only happened rarely and it did not 
pose a problem, because the title information was also available from the Netscape "Info" 
fields. A second example of random problems is related to the <a name> tags.  Every 
time Composer opened cetain HTML files, it duplicated the existing sets of <a name> 
tags.  For example, in the case of the page nicaragua/gen03, the following line: 

<a NAME="ni0000" href="/cgi-
bin/query/r?frd/cstdy:@field(DOCID+ni0000)"></a> 

 
multiplied into:  

<a NAME="ni0000" href="/cgi-
bin/query/r?frd/cstdy:@field(DOCID+ni0000)"></a> 
<a NAME="ni0000" href="/cgi-
bin/query/r?frd/cstdy:@field(DOCID+ni0000)"></a> 

Thus it became necessary to discard duplicate <a name...> tags during page processing. 
 A most annoying behavior of Composer was that it converted all blank spaces (" ") 
found on the original HTML file into encoded sequences ("&nbsp;"), disregarding <PRE> 
(pre-formatted text) tags and potentially increasing the size of HTML files dramatically.  
For example, the belize/eco02 originally had a size of 9 Kb, but it grew to 38 Kb after 
Composer's space substitutions.  HTML filesize also increased after all closing and other 
additional tags and information were added by Composer.  These increases did not 
significantly impact the speed with which pages loaded, but they did distort the statistics 
about HTML filesizes (see section 3.2.3.)  Fortunately, filesize information was also 
found in other sources, such as the Netscape "Info" fields. 
 
Problems with File Names.  Finally, Composer was not able to detect the real name of a 
default file, that is, if a URL did not explicitly declare a page name, Composer adapted 
the name from the existing URL. For example, for the URL 
http://www.nortropic.com/, Composer opened the default file (in this case 
index.html) but used the URL as the filename for saving the downloaded HTML (here 
www_nortropic_com.html). This did not pose a problem for data analysis, and in some 
cases it even proved helpful in identifying a particular file.  However, it prevented 
recording the actual name of the default file on the server.  A good guess is that, in most 
cases, such files are named index.html or default.htm.  A more serious shortcoming 
was that the 4.05 version of Composer was not able to handle frames or subdirectories 
very well.  Frames had to be "Composed" one by one, and subdirectories were flattened-- 
that is, files were manually moved from subdirectories to one assigned folder and 
references adjusted accordingly-- to facilitate editing and file referencing.  



Appendix C. List of Paratexts 
 
* Based in part on Carter (1994), Genette (1997), Greenfeld (1976) 
 
Cover Author's name or pseudonym 
 Titles of the author/s 
 Title of the work 
 Genre 
 Name of translators 
 Name of preface writers 
 Name of persons responsible for establishing the text 
 Name of persons responsible for preparing the critical apparatus 
 Dedication 
 Epigraph 
 Likeness of the author  
 Illustration related to book contents 
 Facsimile of author's signature 
 Specific illustration 
 Series information: Name (title) 
 Series information: Name of persons responsible 
 Series information: If reprint mention of original series 
 Publisher identification: Name or trade name 
 Publisher identification: Initials 
 Publisher identification: logo 
 Publisher identification: address 
 Publisher identification: website URL 
 Number of printings, editions, or thousands sold 
 Date 
 Price 
  
Back cover Title of the work 
 Author's name or pseudonym: a "reminder for the benefit of  
 those with deep amnesia" (Genette, p.25) 
 Titles of the author/s 
 Genre 
 Biographical notice 
 Please-insert 
 Press quotations, laudatory comments…: blurb 
 Mention of other works by the same publisher and/or author 
 Series statement of principles or intent 
 Date of printing 
 Number of reprintings 
 Mention of the cover's printer 
 Cover art: name of designer 
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 Cover art: identification of illustration 
 Price 
 ISBN 
 Barcode: "the only piece of information the reader can do 
 absolutely nothing with, but I imagine that bibliophiles will end up 
 investing a portion of their neurosis in it"  (Genette, p.26) 
 "Paid" advertisement 
 Mute back cover: "external sign of nobility" (Genette) 
  
Spine Author's name or pseudonym 
 Publisher 
 Title of the work 
  
Folds or flaps Please-insert 
 Statement of principles of series 
 List of works by the author or in the same series 
 Mute: "sign of distinction" (Genette, p.27) 
  
Outside dust jacket "Garish illustration" (Genette), or photograph, or image of artistic 
 interest 
 Comments by author or critics 
 Title of the work 
 Author's name or pseudonym 
 Biographical note 
 Mention of other works by the same publisher and/or author 
 Genre 
  
Inside dust jacket Author's name or pseudonym 
 Biographical note 
 Publisher name 
 Mention of other works by the same publisher and/or author 
  
Band Illustration or likeness of author 
 Author's name or pseudonym 
 Title of the work 
 Prize/s won 
 Phrases (authorial or allographic) 
 Pseudo-bands printed on the cover. 
  
Cases Slipcases 
 Protective boxes 
 Covers for the boxes 
  
External Ribbon  
 Bookmark 

 178



 Posters 
 Blow-ups of covers 
  
Flyleaf Blank 
 Book label or book plate 
 Abstract.  Genette does not include this, however, his own book 
 presents a half page abstract of the book printed on the recto of the  
 flyleaf. 
  
Half title page Shortened title 
 Inscription 
  
Pages 4, 6 Series title 
 Advertisement 
 Mention of deluxe editions 
 Frontispiece 
 Mention of other works in the same series  
 ISBN 
 Copyright statement 
 Original title (if translation) 
 Original copyright (if translation) 
 CIP data (in the United States) 
 ID of typeface, ink, paper used 
  
Dropped head When there is no title page, the title being placed at the head of the  
 first page of text 
  
Title page Author's name or pseudonym 
 Title of the work 
 Name and address of publisher 
 Genre 
 Epigraph 
 Dedication 
 Mention of dedication 
 Dedicatee 
 Illustration 
  
Printer's imprint Privilege (imprimatur) 
  
Colophon Author's name or pseudonym 
 Title of the work 
 Printer's mark 
 Printer's name 
 Date of completion 
 Serial number 
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 Book's legal deposit date 
 Patron 
 Limitation notice (copy X of Y) 
  
Endmatter Epilogue 
 Afterword 
 Notes 
 Subject index 
 Name index 
 Table of Contents 
 Bibliography 
 Advertisements 
  
Presentation Typography choice 
 Choice of paper 
 Fore-edge painting 
  
Paging Foliation 
 Pagination 
  
Other title General title/ divisional title pages 
 Running head 
 Intertitles 
  
Illustration extra illustrated 
  
Additions Extended 
 Errata 
 Guarded leafs (repairs) 
 Inserted ads  
 Inserted portraits 
 Letters (bound in, sewn or stuck in) 
 Loosely inserted things 
 Spare label used 
  
Subtractions Breaking a copy 
 Rebinding (library bindings…) 
 Cropping 
  
Changes Made up or faked up copy 
  
Mistakes  Misbound copy 



Appendix D. Historical Comparison of Official Dublin Element 
Versions from 1995 to 2003 
 
Sources: 

1995: www.dublincore.org/workshops/dc1/report.shtml 
1996: www.dublincore.org/workshops/dc2/report-19960401.shtml  
1997: archive.dstc.edu.au/DC4/; no data available at site 
1998: version 1.0; dublincore.org/documents/1998/09/dces/  
1999: dublincore.org/documents/1999/07/02/dces/ 
2000: Not found 
2001: Z39.85 NISO standard; www.niso.org 
2002: dublincore.org/documents/2002/10/06/current-elements/  
2003: dublincore.org/documents/2003/11/19/dcmi-terms/ 

 
 
Subject 
 
1995 The topic addressed by the work 
1996/04 The field of knowledge to which the resource belongs, typically indicated as a 

series of keywords, possibly taken from a controlled vocabulary as indicated 
by the scheme attribute 

1998 
v.1.0 

The topic of the resource. Typically, subject will be expressed as keywords or 
phrases that describe the subject or content of the resource. The use of 
controlled vocabularies and formal classification schemas is encouraged 

1999 The topic of the content of the resource 
2001 A topic of the content of the resource 
2002 The topic of the content of the resource 
2003 The topic of the content of the resource 
 
 
Title 
 
1995 The name of the object 
1996/04 The name of the object, if it has one 
1998 v.1.0 The name given to the resource, usually by the Creator or Publisher 
1999 A name given to the resource 
2001 A name given to the resource 
2002 A name given to the resource 
2003 A name given to the resource 
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Creator 
 
1995 The person(s) primarily responsible for the intellectual content of the object 
1996/04 Name of the persons and organizations primarily responsible for the 

intellectual content of the resouce. Encode one name per element. 
1998 
v.1.0 

The person or organization primarily responsible for creating the intellectual 
content of the resource. For example, authors in the case of written 
documents, artists, photographers, or illustrators in the case of visual 
resources. 

1999 An entity primarily responsible for making the content of the resource 
2001 An entity primarily responsible for making the content of the resource 
2002 An entity primarily responsible for making the content of the resource 
2003 An entity primarily responsible for making the content of the resource 
 
Publisher 
 
1995 The agent or agency responsible for making the object available 
1996/04 The agent or agency responsible for making the resource available. The value 

of this element should follow the guidelines for the <author> element 
1998 
v.1.0 

The entity responsible for making the resource available in its present form, 
such as a publishing house, a university department, or a corporate entity. 

1999 An entity responsible for making the resource available 
2001 An entity responsible for making the resource available 
2002 An entity responsible for making the resource available 
2003 An entity responsible for making the resource available 
 
Contributor 
 
1995 The person(s), such as editors and transcribers, who have made other 

significant intellectual contributions to the work 
1996/04 Other person(s) and/or organization(s) who have made a significant 

contribution to the resource. The value of this element should follow the 
guidelines for the <author> element. The author and publisher elements are 
semantically equivalent to instances of this element with the values "author" 
and "publisher" for their type attributes respectively 

1998 
v.1.0 

A person or organization not specified in a Creator element who has made 
significant intellectual contributions to the resource but whose contribution is 
secondary to any person or organization specified in a Creator element (for 
example, editor, transcriber, and illustrator). 

1999 An entity responsible for making contributions to the content of the resource 
2001 An entity responsible for making contributions to the content of the resource 
2002 An entity responsible for making contributions to the content of the resource 
2003 An entity responsible for making contributions to the content of the resource 
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Date 
 
1995 The date of publication 
1996/04 The date of publication in any format (as indicated by the scheme attribute). 
1998 
v.1.0 

A date associated with the creation or availability of the resource. 
Recommended best practice is defined in a profile of ISO 8601 ( 
http://www.w3.org/TR/NOTE-datetime ) that includes (among others) dates of 
the forms YYYY and YYYY-MM-DD. In this scheme, the date 1994-11-05 
corresponds to November 5, 1994. 

1999 A date associated with an event in the life cycle of the resource 
2001 A date of an event in the life cycle of the resource 
2002 A date associated with an event in the life cycle of the resource 
2003 A date associated with an event in the life cycle of the resource 
 
Type 
 
1995 The genre of the object, such as novel, poem, or dictionary 
1996/04 The abstract category of the resource, such as article, image, dictionary, etc 
1998 
v.1.0 

The category of the resource, such as home page, novel, poem, working paper, 
technical report, essay, dictionary. For the sake of interoperability, Type 
should be selected from an enumerated list that is under development in the 
workshop series. 

1999 The nature or genre of the content of the resource 
2001 The nature or genre of the content of the resource 
2002 The nature or genre of the content of the resource 
2003 The nature or genre of the content of the resource 
 
Format 
 
1995 The data representation of the object, such as Postscript file or Windows 

executable file 
1996/04 The particular data representation of the resource. Typically this will be an 

Internet Media Type (formerly known as MIME content type). 
1998 
v.1.0 

The data format and, optionally, dimensions (e.g., size, duration) of the 
resource. The format is used to identify the software and possibly hardware 
that might be needed to display or operate the resource. For the sake of 
interoperability, the format should be selected from an enumerated list that is 
currently under development in the workshop series. 

1999 The physical or digital manifestation of the resource 
2001 The physical or digital manifestation of the resource 
2002 The physical or digital manifestation of the resource 
2003 The physical or digital manifestation of the resource 
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Identifier 
 
1995 String or number used to uniquely identify the object 
1996/04 String or number used to uniquely identify this resource, for example a URN, 

or identification number used by some other scheme 
1998 
v.1.0 

A string or number used to uniquely identify the resource. Examples for 
networked resources include URLs and URNs (when implemented). Other 
globally-unique identifiers, such as International Standard Book Numbers 
(ISBN) or other formal names would also be candidates for this element. 

1999 An unambiguous reference to the resource within a given context 
2001 An unambiguous reference to the resource within a given context 
2002 An unambiguous reference to the resource within a given context 
2003 An unambiguous reference to the resource within a given context 
 
Relation 
 
1995 Relationship to other objects 
1996/04 Relationship of this resource to another resource. This element should specify 

what the relationship is (using the type attribute) 
1998 
v.1.0 

An identifier of a second resource and its relationship to the present resource. 
This element is used to express linkages among related resources. For the sake 
of interoperability, relationships should be selected from an enumerated list 
that is currently under development in the workshop series. 

1999 A reference to a related resource 
2001 A reference to a related resource 
2002 A reference to a related resource 
2003 A reference to a related resource 
 
Source 
 
1995 Objects, either print or electronic, from which this object is derived, if 

applicable 
1996/04 Objects, either electronic or printed, from which this resource was derived. 

This is a special case of the <relation> element 
1998 
v.1.0 

Information about a second resource from which the present resource is 
derived. While it is generally recommended that elements contain information 
about the present resource only, this element may contain metadata for the 
second resource when it is considered important for discovery of the present 
resource. 

1999 A Reference to a resource from which the present resource is derived 
2001 A reference to a resource from which the present resource is derived 
2002 A reference to a resource from which the present resource is derived 
2003 A reference to a resource from which the present resource is derived 
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Language 
 
1995 Language of the intellectual content 
1996/04 The natural language(s) of the resource. When more than one <language> 

element is specified, it indicates that more than one language is used to a 
significant degree in the work. No inference should be made about the relative 
proportions of language content based on the order of appearence of such 
elements 

1998 
v.1.0 

The language of the intellectual content of the resource. Recommended best 
practice is defined in RFC 1766 http://info.internet.isi.edu/in-
notes/rfc/files/rfc1766.txt  

1999 A language of the intellectual content of the resource 
2001 A language of the intellectual content of the resource 
2002 A language of the intellectual content of the resource 
2003 A language of the intellectual content of the resource 
 
 
Coverage 
 
1995 The spatial locations and temporal durations characteristic of the object 
1996/04 The spatial extent and/or temporal duration characteristic of the resource, e.g. 

"19th Century France" 
1998 
v.1.0 

The spatial and/or temporal characteristics of the intellectual content of the 
resource. Spatial coverage refers to a physical region (e.g., celestial sector) 
using place names or coordinates (e.g., longitude and latitude). Temporal 
coverage refers to what the resource is about rather than when it was created or 
made available (the latter belonging in the Date element). Temporal coverage 
is typically specified using named time periods (e.g., Neolithic) or the same 
date/time format ( http://www.w3.org/TR/NOTE-datetime ) as recommended 
for the Date element.  

1999 The extent or scope of the content of the resource. 
2001 The extent or scope of the content of the resource. 
2002 The extent or scope of the content of the resource. 
2003 The extent or scope of the content of the resource. 
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Description 
 
1995  
1996/04  
1998 
v.1.0 

A textual description of the content of the resource, including abstracts in the 
case of document-like objects or content descriptions in the case of visual 
resources 

1999 An account of the content of the resource 
2001 An account of the content of the resource 
2002 An account of the content of the resource 
2003 An account of the content of the resource 
 
Rights 
 
1995  
1996/04  
1998 
v.1.0 

A rights management statement, an identifier that links to a rights 
management statement, or an identifier that links to a service providing 
information about rights management for the resource 

1999 Information about rights held in and over the resource 
2001 Information about rights held in and over the resource 
2002 Information about rights held in and over the resource 
2003 Information about rights held in and over the resource 
 
 



Appendix E.  Attributes and Mappings to Dublin Core and Model 
Entities 
 
 Nr. column: gives the number of times that this attribute appears 
 DC element column: gives the DC elements that this attribute maps to.  If the cell is 

preceded by an asterisk (*) this means that the attribute has values that correspond to 
all the DC elements listed.  If preceded by a question mark (?), the element listed 
could perhaps include the values of this attribute, if its definition were broadened. If 
preceded by an exclamation mark (!), the attribute does not correspond to an existing 
DC element or if an element name is listed, it is a suggested new element (see 
Chapter 5) 

 Entity column: gives the entity that this attribute corresponds to.  An exclamation 
mark (!) meand that the attribute was not assigned to a standard entity (see Chapter 6) 

 
 
Source Attribute name Description Nr. DC element Entity 

html !-- HTML tag. Delimits comments. 495 *Agent, date, 
description, 
identifier 

HTML file 

html absmiddle Attribute of HTML tags, used for 
alignment 

1 ! Component 

html align Attribute of HTML tags, used to 
align text or tables left, right, or 
center 

1187 ! Component 

html alt Attribute of HTML tags, used 
inside of img tags to provide an 
alternate text when images are 
not being displayed. 

2343 *Title, Agent Image file 

html applet HTML tag, should use "object" 
instead. Embedded script, such 
as ticker, scrollit, typewriter, and 
so on 

11 Title Object 

html area HTML tag. Defines the clickable 
area in an imagemap 

251 ! Image map 

html b HTML formatting tag, bold 4087 ! Text 
html background Attribute of HTML tags, 

specifically the body tag, gives 
URL for background image 

146 ?Identifier Image file 

html base HTML tag; used as base location 
for all links given on the page 

16 !location External links

html bgcolor Attribute of HTML tags, 
background color for pages  

1 ! Browser 
window 

html bgsound Internet Explorer specific tag. 
Specifies background sound for 
page. 

9 Title Audiovisual 
file 

html blink HTML formatting tag, blinking 36 ! Text 
html blockquote HTML formatting tag, blocks text 

to the right 
79 ! Component 
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html border Attribute of HTML tags, pixels for 
border lines for images, tables 

2551 ! Image file 

html br HTML formatting tag, line break 4046 ! Component 
html center HTML formatting tag, centers text 

on window 
3905 ! Component 

html classid Attribute of HTML tags. Class 
specification for an applet object 

1 ?Identifier Object 

html del HTML tag. Marks text that is still 
there but has been deleted, so it 
does not appear in pageview 

3 ! Text 

html embed Netscape specific tag, allows to 
incorporate AV files into webpage

3 Title Audiovisual 
file 

html font HTML formatting tag, sets font 
type. 

5197 ! Text 

html frameborder Attribute of HTML tags, pixels for 
border of a frame 

1 ! HTML, frame

html framespacing Attribute of HTML tags, spacing 
for a frame 

6 ! HTML, frame

html h1 HTML formatting tag. Heading, 
largest 

98 ! Text 

html h2 HTML formatting tag. Heading, 
large 

258 ! Text 

html h3 HTML formatting tag. Heading, 
medium 

406 ! Text 

html h4 HTML formatting tag. Heading, 
small 

148 ! Text 

html h5 HTML formatting tag. Heading, 
smaller 

55 ! Text 

html h6 HTML formatting tag. Heading, 
smallest 

23 ! Text 

html height Attribute of HTML tags, height in 
pixels of an image 

2018 ?Format Image file 

html hide NetCloak specific tag, used to 
hide information 

9 ! Text 

html hide_domain_c NetCloak specific tag, used to 
hide domain information 

1 ?Identifier Webserver 

html hspace Attribute of HTML tags, horizontal 
space between an image and 
other objects on page 

165 ! Image file 

html i HTML formatting tag, sets display 
to italics 

1165 ! Text 

html iborder DOM Level 2 definition only. Sets 
or retrieves the width of the 
border to draw around the object.

1 ! Object 

html img HTML tag. Used to define a 
reference to an image, which 
should be displayed in the same 
browser window as the text in the 
HTML file 

4604 Title Image file 

html ismap Attribute of HTML tags, indicates 
a mapped or clickable image 

63 Description Image map 

html javascript Delimits javascript code in HEAD 
section 

29 Title Script 
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html link HTML tag. Used to link to style 
sheets or to provide information 
about the current page URL 

5 ?Identifier HTML file 

html lowsrc Attribute of HTML tags, displays 
low resolution alternate image 

1 ?Identifier Image file 

html map HTML tag. Defines a client-side 
image map. 

35 ! Image map 

html marginheight Attribute of HTML tags, used for 
frames 

1 ! HTML, frame

html marginwidth Attribute of HTML tags, used for 
frames 

1 ! HTML, frame

html marquee Internet Explorer specific tag. 
Creates an area of scrolling text 
across the screen.  

4 !objects Text 

html middle Attribute of HTML tags, for 
formatting 

1 ! Component 

html name HTML attribute, used within 
anchor tag to+E81 define internal 
links in webpages. 

194 Subject Content 

html naturalsizeflag PageMill specific attribute used to 
keep track of resized graphics 

193 Format/dimension Authoring 
program 

html nobr HTML formatting tag, prevents 
automatic text scrolling, that is, 
sets display to NO Breaks 

7 ! Component 

html noresize Attribute of HTML tags, used by 
frames 

1 ! HTML, frame

html nosave Netscape Composer specific 
attribute, used to prevent local 
saving of webpage images 

4 ! Authoring 
program 

html object HTML tag. Insert a java applet, 
Flash animation, ActiveX, or other 
object that requires a plugin for 
visualization.  Should be used 
instead of applet. 

1 ! Object 

html ol HTML formatting tag. Opens 
ordered list definition 

2 ! Component 

html p HTML formatting tag, creates new 
paragraph 

5382 ! Component 

html pre HTML formatting tag, displays text 
just as is 

28 ! Text 

html resize Attribute of HTML tags, used for 
frames 

1 ! HTML, frame

html script HTML tag. Information about 
script to run as part of page 
follows this tag. 

46 !objects Script 

html scrolling Attribute of HTML tags, used to 
define scrolling for frames 

35 ! HTML, frame

html sgi_fullpath WebMagic specific attribute for 
img tags, full path to the image on 
developer's system 

1 ?Identifier Image, 
authoring 

html sgi_setheight WebMagic specific attribute for 
img tags 

1 ?Format Authoring 
program 

html sgi_setwidth WebMagic specific attribute for 
img tags 

1 ?Format Authoring 
program 

html show NetCloak specific tag, used to 
show  information 

6 ! Text 
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html show_date NetCloak specific tag, used to 
show date information 

3 Date Webserver 

html show_domain_c NetCloak specific tag, used to 
show domain information 

1 ?Identifier Webserver 

html small HTML formatting tag, used to 
make text one size smaller than 
the default 

1 ! Text 

html sound NCSA Mosaic tag used to embed 
a sound file in a webpage 

1 Title Audiovisual 
file 

html span HTML formatting tag, allows 
localized style formatting.  

7 ! Text 

html style HTML formatting tag, used to 
include document level styles for 
a page 

3 ! Text 

html sub HTML formatting tag, sets display 
to subscripts 

1 ! Text 

html sup HTML formatting tag, sets display 
to superscripts 

3 ! Text 

html target Attribute of HTML tags, used to 
open a different browser window 
when visitor clicks on a link 

1 !objects Browser 
window 

html title HTML tag. Used within head, 
defines the title that appears on 
top of the browser window 

329 *Title, name of 
creator 

Browser 
window 

html tt HTML formatting tag, sets display 
to teletype or evenly spaced font 

61 ! Text 

html u HTML formatting tag, sets display 
to underline 

32 ! Text 

html ul HTML formatting tag. Opens an 
unordered or unnumbered 
(bulleted) list 

236 ! Component 

html usemap Attribute of HTML tags, used 
inside of img tags to help define a 
clickable map 

1 ! Image map 

html valign Attribute of HTML tags, used to 
align text or tables left, right, or 
center 

1 ! Component 

html vspace Attribute of HTML tags, vertical 
space between an image and 
other objects on page 

1 ! Image file 

html width Attribute of HTML tags, width in 
pixels of an image 

1 ?Format Image file 

html x-claris-tagview Claris HomePage specific tag for 
editing window defaults  

1 ! Authoring 
program 

html x-claris-
useimageheight 

Claris HomePage 2.0 specific 
attributes for editing window 
defaults (image height) 

1 ?Format Authoring 
program 

html x-claris-useimagewidth Claris HomePage 2.0 specific 
attributes for editing window 
defaults (image width) 

1 ?Format Authoring 
program 

html x-claris-window Claris HomePage specific tag for 
editing window defaults  

1 ! Authoring 
program 
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html x-sas-remotesave Claris HomePage specific tag for 
editing defaults, specifically stores 
name of server and user probably 
for file transfer 

1 ?Identifier Creator 

html x-sas-useimageheight Claris HomePage 3.0 specific 
attributes for editing window 
defaults (image height) 

13 ?Format Authoring 
program 

html x-sas-useimagewidth Claris HomePage 3.0 specific 
attributes for editing window 
defaults (image width) 

12 ?Format Authoring 
program 

html x-sas-window Claris HomePage specific tag for 
editing window defaults  

8 ! Authoring 
program 

info applet Netscape specific Info field. URL 
for the embedded script 

26 Title Object 

info background_image Netscape specific Info field. URL 
for image specified in background 
attribute of body tag 

146 Title Image file 

info charset Netscape specific Info field. 
Attribute of HTML tags, used in 
meta tags to specify character set

300 ?Format Text 

info content_length Provided by webserver in HTTP 
header. Size in bytes of a file. 

300 Format/dimension HTML, 
remote 

info embed Netscape specific Info field. 
Indicates files to embed in 
browser display 

3 Title Audiovisual 
file 

info expires Netscape specific Info field. Date 
and time when page is supposed 
to expire and disappear from 
cache 

300 Date HTML, 
cached 

info file_mime_type Provided by webserver in HTTP 
header. Content type of the file, 
for webpages always text/html 

300 Format HTML, 
remote 

info frame Netscape specific Info field. 
Structure of frame 

64 ! HTML, 
remote 

info image Netscape specific Info field. 
Precedes each image embedded 
into page display 

4617 Title Image file 

info last_modified Date and time page last modified, 
simplified for automatic 
processing, e.g.: 1998/01/02 

211 Date HTML, 
remote 

info last_modified.gmt Provided by webserver in HTTP 
header. Date and time page last 
modified, GMT, e.g.: Friday, 
January 02, 1998 18:40:28 GMT 

600 Date HTML, 
remote 

info last_modified.local Netscape specific Info field. Date 
and time page last modified, local, 
e.g.: Friday, January 02, 1998 
12:40:28 Local time 

211 Date HTML, 
remote 

info layer Netscape specific Info field. Layer 
definition (one case, empty) 

1 !objects Browser 
window 

info local_cache_file Netscape specific Info field. Name 
of the copy of the page that is 
stored locally by the browser 

300 Identifier HTML, 
cached 

info location Provided by webserver in HTTP 
header. The URL of the main 
page being viewed 

277 Identifier HTML, 
remote 
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info netsite Netscape specific Info field. 
Netsite server, URL for site 

23 Identifier Website 

info security Netscape specific Info field. Page 
security information. Value: 
'insecure' 

300 !security HTML, 
remote 

info source Netscape specific Info field. 
Indicates if page is cached or not 

300 Source HTML, 
cached 

info title Provided by webserver in HTTP 
header. Webpage title, usually 
from head, or default title given by 
browser. 

300 Title HTML, 
remote 

lanic category Sub-section of LANIC pages, 
topics, such as art, economy, 
general, etc. 

307 Subject Website 

lanic comment The short text sometimes 
attached to a link in the LANIC 
directory 

73 *Agent, format, 
date, language, 
subject, type 

Website 

lanic country Country under which a given URL 
is listed 

318 Coverage Content 

lanic location.text Text that appears as clickable link 
on LANIC directory page 

300 Title HTML, 
remote 

lanic location.type Whether the link is pointing to a 
gopher type location or to a HTTP 
location 

300 ?Format External links

lanic location.url URL expressed in the link 300 Identifier External links
local file.size File size in bytes, as stored on 

local unix system after 
downloading is complete 

2894 Format/dimension HTML, local 

local file.type File type: B for binary (images for 
example) and T for text (HTML for 
example) 

2894 ?Format HTML, local 

markup aboutcontents Origin of stories given on page 2 Description Content 
markup abouticon What this icon signifies on the 

page/site 
1 ! Image file 

markup aboutlinks Links provenance, format 1 Description External links
markup aboutme Information about author's life 1 ?Agent Creator 
markup aboutpage What is this page's purpose? 7 Description Content 
markup aboutsite What can you expect to find in the 

site? 
23 *Description, type Website 

markup aboutus Who are we? What do we do? 61 ?Agent Creator 
markup acknowledgements Thanking contributors or 

collaborators 
17 Agent Creator 

markup ada Accessibility information. This site 
also carries an equal opportunity 
statement. 

1 ?Format Website 

markup addchannel Add this channel to your browser! 1 ! !Directive  
markup added When this reference or link was 

added 
24 Date External links

markup addurl Enter a URL you would like us to 
add to this site! 

5 ! !Directive  

markup advertise Advertise your services etc. on 
this site! 

6 !services !Directive  

markup affiliation Who the agent is affiliated with 5 ?Agent Creator 
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markup applet Embedded script, such as ticker, 
scrollit, typewriter, and so on 

22 Title Object 

markup audience Who these links/info are 
appropriate for 

2 !audience Visitor 

markup author Person or entity that played a role 
in the creation/presentation of this 
site 

216 Agent Creator 

markup availability Used for images, to indicate if 
image was not loaded or did not 
exist 

26 ! Image, local 

markup award Award received by this site/page 27 !awards Website 
markup back Indicates a link to go 'back' to the 

previous page 
5 ! !Navigational

markup background Background image used in a 
table.  Appears once in 
guatemala/art02 

1 ?Identifier Image file 

markup backlinks Used once for netflight back 
home: return to the page you 
came from 

1 ! !Navigational

markup banner An image, linked to a site. Usually 
an ad, could be animated 

75 ?Identifier Banners 

markup bookmark Bookmark this page now! 3 ! !Navigational
markup browser Recommended browser 35 Format Browser 
markup by Corresponding person to 

authorship  
102 Agent Creator 

markup captureuser Enter your email address here to 
receive updates and more! 

2 !services !Directive  

markup categories Subdivisions usually found in 
portals or directories 

41 Subject Content 

markup chat Visit the locally hosted online 
discussion area! 

9 !services !Directive  

markup christmas Christmas adornments on the 
site, images, messages. 

16 ! !Expressive 

markup christmas-newyears Christmas and New Year's 
themes in images, messages. 

1 ! !Expressive 

markup contact Name, email, address for 
contacting about this site, 
information in it. Also an internal 
link. 

147 !contact info Contact 
person 

markup continue A sequential navigation indicator 
(continue on to the next page) 

1 ?Identifier !Navigational

markup copyright Usually a statement found at the 
bottom of the screen, stating who 
claims the copyright and when 

106 *Agent, rights Creator 

markup counter How many visitors to this page, 
sometimes since a given date 

86 Agent Visitor 

markup created When the page was first built 6 Date HTML file 
markup dedication Who the site is dedicated to by 

the authors 
4 !dedicatee Dedicatee 

markup disclaimer States the limits to the site's 
authors responsibilities in relation 
to information accuracy, use, and 
so on. 

12 ?Agent Creator 
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markup endorse Indicates that the site endorses a 
particular campaign, for example, 
free speech or save the 
downtown 

3 ! Website 

markup enter A link to enter the site from a 
splash or entry page 

4 ?Identifier !Navigational

markup faq FAQ section 2 ?Description Website 
markup feedback A common section: requests 

comments, gives email, contact 
info 

120 !contact info Contact 
person 

markup for What an object is for, mostly 
'divider' or other functions of 
images.  

226 ! Image file 

markup framed Allows visitor to switch to framed 
page version 

1 ?Format Website 

markup frequency Related to weekly/daily/monthly, 
how often this appears 

1 ?Date Content 

markup graphic As opposed to textonly, for TOCs 
mostly 

37 ?Format Content 

markup guestbook Please sign after you visit! 10 ! !Directive  
markup header A construct above the identified 

ptitle, can contain links to the 
homepage or other navigational 
aids, author name or sponsoring 
org, and other information 

17 ?Agent !Navigational

markup help Help using the site 1 !help Website 
markup hidden Hidden keywords or descriptions, 

usually hidden within the page in 
font the same color as the 
background, used to trick the 
search engines 

12 *Subject, 
description 

Content 

markup holidays Not Christmas, but Happy 
Holidays 

1 ! !Expressive 

markup home A link back to the main homepage 57 ! !Navigational
markup hosting Where the site is hosted, service. 20 Publisher Website 
markup id Attribute of HTML tags, name for 

a DOM object on page 
1 Title Object 

markup imagemap Indicates that a given image is 
overlaid with a grid of coordinates 
that allow it to function as a 
clickable map of links. 

8 Description Image map 

markup img Automatically generated. 
Attributes for images, including alt 
tags, size, width, and manually 
added attributes such as text, 
colors, of-ness, and more 

4584 Title Image file 

markup initials Initials found on page without 
further information, perhaps 
author. 

3 ?Agent Creator 

markup introduction A brief introduction to the page 
contents 

8 ?Description Content 

markup issue Place, date, vol, number of a 
newspaper or other publication 

18 *Date, id Content 

markup jobs A list of available job offerings 2 ! Creator 
markup keywords Appear on the pageview in small 

type. 
2 Subject Content 
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markup language Markup comment, but also 
appears as a category and in 
ptitle. Language of the page 

46 Language Website 

markup link Automatically generated. Opens 
the definition of a link object, may 
contain an image or just a textual 
link.  

7236 ?Identifier External links

markup listing Directories where page appears 
listed 

2 ! Referrer 

markup localdate Generated date on visitor's PC 1 Date Visitor's PC 
markup localtime Generated time on visitor's PC 7 Date Visitor's PC 
markup mirror Mirror site information 1 Identifier Website 
markup mission Similar to aboutus, but more 

mission oriented information for 
an organization 

8 ?Agent Creator 

markup moreinfo Similar to feedback, except this is 
for obtaining more information 
about an organization 

20 !contact info Contact 
person 

markup name-christmas An image, combines the name of 
the entity and a Christmas 
message 

1 ! !Expressive 

markup name-email An image, combines the name of 
the entity and an email address 

1 ?Agent Organization

markup name-logo An image, combines the name of 
the entity and a logo 

6 ?Agent Organization

markup name-slogan An image, combines the name of 
the entity and a slogan  

2 ! Organization

markup navaid Navigational aid that can appear 
on many internal pages, as 
opposed to TOCs which just 
appear on an entry page. 

140 ! !Navigational

markup navbar A small bar used for navigation, 
contains only basic options such 
as homepage, next, or up. 

5 ! !Navigational

markup new Indicates this link or information is 
new on the page 

8 ?Date External links

markup newyears Greetings 4 ! !Expressive 
markup next A link to the next page in 

sequential order 
6 ! !Navigational

markup noframes Alternative display for browsers 
that don't support frames 

1 ?Format Website 

markup number Used in an issue or a version to 
indicate its sequential number. 

14 Identifier Content 

markup of What is an image OF? Manually 
added 

797 Subject Image file 

markup plugin Needed to display page or site on 
visitor's PC 

2 Format Visitor's PC 

markup postoffice Email a postcard, leave a 
message, grab the newsletter…! 

1 !services !Directive  

markup ptitle The title for a page. 273 *Title, Agent Content 
markup ptitle-author Ptitle with author 1 Title Content 
markup pubno The publication number of this 

official US govt. document 
1 Identifier Content 
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markup purpose Explains the purpose of this site; 
which could also be found in the 
introduction or aboutsite sections 

15 ?Description Website 

markup questions Ask questions to other students in 
this program! 

1 ! !Directive  

markup rating See ratings, this is actually an 
explanation of the ratings used, 
as in if you see this icon it means 
that much 

3 !ratings Content 

markup recent See information about the last 20 
visitors! 

1 ! Visitor 

markup resolution Recommended monitor resolution 
for visitor's PC 

3 ?Format Visitor's PC 

markup review Reviews of this website 3 ?Description Referrer 
markup revised When this page was last revised 

(not just updated) 
2 Date HTML file 

markup ring Links, icons, text, etc. of a 
webring that this site is a part of. 

6 ! Webring 

markup role What a particular author has done 
in this site's production 

116 ?Agent Creator 

markup searchdb Search locally hosted databases! 1 !services !Directive  
markup searchsite Search this site! 19 !services !Directive  
markup self A link pointing at itself! 3 Identifier HTML, 

remote 
markup serverstats Access statistics for this server 10 !stats Webserver 
markup signature Signed name with greetings, or 

email 
4 ?Agent Creator 

markup size Size usually in Kbytes of the file 
being linked to 

11 Format/dimension External links

markup sources Links to sources of information 
used to prepare the page 

2 Source Content 

markup sponsor Person/institution sponsoring the 
site 

27 ?Agent Sponsor 

markup staff Staff of an institution,project or 
publication 

10 Agent Creator 

markup subject Subject inserted automatically into 
an email message or feedback 
posting 

369? Subject Email 
message 

markup subscriptions Subscribe to our print publication! 17 !services !Directive  
markup support Support this site! 2 ! !Directive  
markup survey Fill out a quick survey about a 

current topic! 
2 ! !Directive  

markup switch Indicates that it is possible to 
switch language 

36 Language Content 

markup system Type of hardware/software 
running the site 

3 Publisher Webserver 

markup textonly A text only version of a table of 
contents  

26 Description Content 

markup textversion Text only version of the site 1 ?Format Website 
markup title The title of a page, or of a section, 

table, reference, etc. 
1233 Title Content 

markup titlebox Used to markup the information 
contained in the boxed area of a 
map 

8 Title Content 
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markup toc Table of contents, usually directs 
to areas inside the site, but the 
TOC does not appear on every 
page in the site. 

209 Description !Navigational

markup toc-ptitle Combination of toc and ptitle 1 *Description, title !Navigational

markup top Link to the top of the page 37 ! !Navigational
markup trailer CIA Factbook pages, a footer of 

sorts for the page 
7 Title Content 

markup underconstruction Statement about the site being 
under construction. 

17 !status Website 

markup underreconstruction Site is being re-constructed 1 !status Website 

markup up A link to move up to the parent 
page 

15 ! !Navigational

markup updated When the site was updated, by 
who, and so on. Can be fixed, or 
can be added automatically by a 
script - hard to tell difference. 

110 Date Website 

markup updates Sign up to receive informational 
updates! 

1 !services !Directive  

markup vdivider Manually added. Usually a bar 
(image) or spaces that subdivide 
vertical sections on the page, 
visually. 

2 ! Browser 
window 

markup version Version number of document 5 Identifier Content 
markup versions Framed or unframed site 1 ?Format Website 
markup vol As in 'volume', helps identify an 

issue 
1 ?Identifier Content 

markup voteforus Rate this site! 2 ! !Directive  
markup weaward Awards given by this site 3 !awards Website 
markup web Web address for this site (see 

also self) or for a person or author
9 Identifier Website 

markup webmaster Information about the webmaster 6 Publisher Webmaster 
markup welcome A message welcoming the visitor 

to the site 
43 ! !Expressive 

markup welcome-enter Welcome message and enter 
message combined 

1 ! !Expressive 

markup welcome-format Used once, an applet that scrolls 
welcome message and warning to 
enable Java. 

1 !objects !Expressive 

markup whatsnew Tells the visitor what is new on 
the site 

28 ?Date Content 

markup whowhat Section in a personal page, 
information about author 

1 ?Agent Creator 

markup y2k Y2K compliant site 1 ! Website 
markup your Information about the visitor 

(ipnum, domain) 
1 ! Visitor 

meta http-equiv.content-type Gives the appropriate MIME type 
of the file, always HTML 
(content=text/html) in the case of 
the working collection.  Also 
stored here information about the 
character set (charset=iso-8859-
1) 

347 Format HTML file 
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meta http-equiv.pics-label Platform-Independent Content 
rating Scheme.  Contains 
audience ratings and some date 
and author information.  

7 *Date, id Visitor 

meta http-equiv.pragma Prevents the browser from storing 
a local copy of the page. Value 
must be 'no-cache'. 

1 ! HTML, 
cached 

meta http-equiv.refresh Used for automatic redirects or for 
splash pages, displays the page 
for a short time (usually a few 
seconds) then redirects the 
browser to another page. 

6 Identifier HTML file 

meta http-equiv.reply-to Email for replies or contact 5 !contact info Contact 
person 

meta name.author Creator/s of the page. 33 Agent Creator 
meta name.autor Related to author 2 Agent Creator 
meta name.build Attribute of HTML tags, used by 

Microsoft Word to specify the date 
when the HTML file was built 

3 Date HTML file 

meta name.clasificacion Related to classification 1 Subject Content 

meta name.classification Netscape Gold specific metadata 
attribute 

4 Subject Content 

meta name.content Related to classification 2 Subject Content 
meta name.copyright Copyright statement 9 *Agent, rights Creator 

meta name.createdby A WordPerfect Internet Publisher 
6.1attribute. Gives name of 
publishing program 

1 Agent Authoring 
program 

meta name.creator/publisher Related to author 1 *Agent, publisher Creator 

meta name.descripcion Related to description 1 *Subject, 
description 

Content 

meta name.description A description of the website, used 
by search engines to provide the 
visitor with a document summary 
in the result of a search 

57 *Title, subject, 
description 

Content 

meta name.designer Related to author 1 Agent Creator 

meta name.distribution Value is: global. 5 ! Visitor 

meta name.doccomm Attribute of HTML tags, used by 
Microsoft Word for comments. 

1 ! Original 
document 

meta name.email Email address for author 1 ! Creator 
meta name.formatter Attribute of HTML tags, used by 

Microsoft Front Page  
11 ?Agent HTML, 

authoring 
meta name.generator Gives the name of the program 

used to generate the HTML page.
356 Agent Authoring 

program 
meta name.inbio Acronym for INBIO, an institution 1 Agent Creator 
meta name.keyboards Related to keywords 1 Subject Content 

meta name.keyword Related to keywords 1 Subject Content 
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meta name.keywords Comma-delimited words provided 
by author and used by search 
engines to index the page.  

73 Subject Content 

meta name.language Language of the resource 1 Language Content 

meta name.languange Related to language 1 Language Website 

meta name.microsoft border Used by Microsoft Front Page to 
define borders 

2 ! Browser 
window 

meta name.microsoft theme Used by Microsoft Front Page to 
define theme, but none was found 
to contain a "theme" 

5 Subject Content 

meta name.name Related to author 3 Agent Creator 
meta name.programmer Related to author 1 Agent Creator 

meta name.reply-to Email for replies or contact 1 ! Contact 
person 

meta name.resource-type Value: document 9 Type Content 

meta name.revision Related to date of document 1 Date Content 
meta name.template Attribute of HTML tags, used by 

Microsoft Office. Specifies the 
location of the template used to 
edit the document. 

10 ! Authoring 
program 

meta name.type Type of document 2 Type Content 
meta name.typesetting Related to author 1 Agent Creator 

meta name.url URL for this page 1 Identifier HTML, 
remote 

meta name.version Attribute of HTML tags, used by 
Microsoft Word attribute to specify 
the document version number 

2 ?Identifier Original 
document 
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