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What is a Digital Library? 
 
 
A digital library allows a user to access library materials from a computer workstation rather 
than from a physical library facility. It does this by taking advantage of existing computerized 
library catalogs and existing computerized databases of bibliographic citations. The digital 
library adds one important component: the ability to look at source documents from a 
workstation, not just look at bibliographic citations. 
 
 
For example, a user searching a bibliographic database for materials on the current production of 
wheat broken down by producing country might find a series of citations deemed appropriate. 
Prior to the development of the digital library concept, the user would either physically go to the 
library and retrieve the items, or request that the database vendor mail or fax a copy of the article 
itself to the user.  With the development of large repositories of the full-text of articles, a user 
can view the article itself on a workstation. 
Some publishers are now offering the user another possibility.  As a user reads the full-text of a 
selected article and comes across a reference in it to another article, the user can simply click on 
that citation and view the cited article itself. 
 
 
From the user's standpoint, the digital library appears as a Web page to visit.  The user sees a list 
of resources that are available, and can select one or many on which to carry out his or her 
request for information.  Behind the scene, the library staff has selected appropriate links to 
appear on the Web page, made arrangements for the users to have access to bibliographic and 
full-text databases, and provided users training to understand how the digital library works. 
 
 
 
The Components of a Digital Library 
 
 
There are several key parts of a digital library.  They include providing electronic data resources, 
computing and telecommunications services, support services, and knowledgeable users. 
 
 
The computing and telecommunications requirements for a digital library are not insignificant 
but are currently available within FAORLC.  Hardware resources include workstations on users 
desks, and good quality printers.  Software resources include a robust operating system, good 
database management capabilities, a normal suite of office automation software (Office 2000, or 
the like), and browsers (Netscape, Internet Explorer).  Network requirements include the 
interconnection of workstations to one another and to server computers, within and outside RLC. 
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Electronic data resources include access to bibliographic data, full-text databases, general 
Internet Web sites, and electronic publisher's Web sites. 
 
 
Support services fall into three categories.  One is the support staff needed to maintain the 
computing resources; another is the staff required to select, organize, and provide access to the 
electronic resources; and the last are the staff to assist the users of the digital library. Electronic 
data resources and support services will be discussed further later in the paper. 
 
 
 
Sources of Information for the Digital Library User 
 
 
The stores of information that have been accumulated by libraries over the centuries are not all in 
digital form.  Now, most scientific publishers are making their publications available in digital 
form and slowly converting their historical files of journal issues to digital form.  Thus, the most 
current scientific literature is available digitally, but not generally beyond five or ten years back. 
 
 
The nature of what is digitized also varies.  More physical, natural, and social science materials 
are published in digital form than are materials in the humanities. Technical reports are often 
available digitally, but published at individual institutions, like universities or research centers.  
Generally, it is much harder to locate technical reports because they are not stored in one 
physical database nor indexed by one database publisher. [University computer science 
departments have banded together on an experimental basis to make their technical reports 
available through the Internet.  The Networked Computer Science Technical Reference Libraries 
(NCSTRL) provides one source for technical reports]. 
 
 
Professional societies, government organizations, or publishers generally produce databases of 
bibliographic citations and of journal articles.  These are mostly commercial products and have 
usage fees or license fees associated with them.  An individual institution wishing to provide its 
users access to these products may pay substantial fees.  Normally, the best strategy for an 
organization is to negotiate a pricing/access arrangement that allows all sub-units access to the 
databases under one contract.  The ideal case would be for FAO Rome to negotiate contracts 
with database vendors that would allow all FAO units to have access to the databases under the 
same contract. 
 
 
Traditionally, the library catalog was the starting point for locating relevant materials.  A number 
of alternatives now exist.  One continues to be the catalog.  Many public, college, and university 
libraries make their catalogs available over the Internet and these are generally available to all 
users.  The University of California System has a catalog of over 10 Million bibliographic 
records comprising all the holdings of the nine campuses of its system.  See 
http://www.melvyl.ucop.edu/.  Other equally large institutions make their catalogs available. 

http://www.melvyl.ucop.edu/
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FAO Rome has an extensive library and the bibliographic records describing the collection are 
computerized.  One simple way of providing expedited access to a tailored collection of 
materials is to provide RLC users with the URL of the Rome library: 
http://www.fao.org/catweb/default32.htm. This database contains roughly 140,000 bibliographic 
records and some of the records are linked to the full-text of documents.  The library can order 
materials that do not have a full-text version.  FAORLC should explore how efficiently the full-
text of material that is wanted can be delivered to Santiago.  But, at a minimum, the Rome 
library's URL should be placed on the RLC Digital Library page as a resource link. 
 
 
Another non-traditional source of bibliographic information is the Web site of the bookseller 
Amazon.com: http://www.amazon.com/.   Many libraries and users have discovered that this site 
has an extensive database of materials, with indicators of current availability and prices.  While 
the database is ostensibly in existence to sell books, it serves as a source of what material is in 
print.  Amazon sites in countries beside the United States can be consulted for materials 
published in those countries. 
 
 
Catalogs like the one at the University of California and in Rome is an important source of 
information and is available for use without cost.  If FAORLC is designing its own digital 
library, an important feature should be a Web page pointing to such resources.  It takes time and 
effort to find these resources and a user should not have to be burdened with the search, just the 
use of the resources. 
 
 
The Internet itself is an enormous digital resource.  There are many sites that have information 
relevant to an FAO user, but there are orders of magnitude more that do not. Some excellent 
Web search sites are very good at finding relevant information.  A good example is 
http://www.google.com/.   But the best source for good Web sites is usually librarians with 
specialized subject knowledge and researchers and practitioners with the same skills.  Part of the 
FAORLC digital library site should be devoted to links to key digital resources.  The FAORLC 
librarian will have to constantly maintain these links and constantly search for new ones, both 
through personal contact and electronic scanning. 
 
 
Still another source of digital information are the publishers of journals, books, and statistical 
databases. Accessing these sources generally involves paying a fee, but that is not always true.  
For example, the FAO Statistical Databases at http://apps.fao.org/default.htm provide a wealth of 
relevant information free of charge.  On the other hand, organizations such as Dialog at 
http://www.dialogweb.com provide access to databases and data on companies, market trends, 
financial data, newspaper contents, patents and trademarks, competitive intelligence, and a large 
body of databases from science and technology, social science and the humanities, psychology, 
sociology, political science.  The following is a sampling of the databases Dialog provides in 
what it defines as the subject area 'Agriculture': AGRICOLA, AGRIS International, Aquatic 
Sciences and Fisheries Abstracts, BIOSIS Previews, CAB ABSTRACTS, Federal Research in 

http://www.fao.org/catweb/default32.htm
http://www.amazon.com/
http://www.google.com/
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Progress,  Oceanic Abstracts, Pesticide Fact File, Water Resources Abstracts, and Wilson 
Biological & Agricultural Index. 
 
 
Dialog and other database providers, charge substantial fees for each connect hour, for each 
citation retrieved, and/or for each citation printed for the use of their service. 
 
 
 
Support Services 
 
 
A digital library does not come into existence by itself.  The computing infrastructure must be in 
place and staff must be available to support this infrastructure.  But a digital library adds several 
additional requirements.  Staff is needed to determine what electronic resources should be made 
available to the users.  Then the resources must be acquired, and organized so that they can be 
useful. The digital library does not exist in isolation from the traditional library, and the process 
of selection must go hand-in-hand with that in the traditional library.  There are many types of 
materials that are available digitally, and many others that are much more readily available in 
paper form.  The role of the library staff is to make both types of materials available.  The 
traditional library must co-exist with the digital library, and yet it needs to change its policies and 
practices to meet new requirements. One cannot expect a digital library to meet all the needs of a 
user.  It must be a combination of the two types. 
 
 
 
User Skills 
 
 
A second form of support service that must be provided is to the user.  Just as in a traditional 
library, library reference staff must be available to answer questions related to the process of 
finding materials and questions about the materials themselves. 
 
 
Effective use of a traditional library requires a set of skills, such as conceptually understanding 
how to locate materials with finding aids, bibliographies, or catalogs (searching), and how to 
evaluate materials.  The use of a digital library requires the same set of skills plus others.  
Additional skills include basic computer literacy, efficiency with office automation programs 
such as word processing, spreadsheets, database management systems, browsers, electronic mail 
and mail attachments, the use of electronic bulletin boards, the use of private discussion lists, and 
presentation programs (e.g. PowerPoint). 
 
 
In addition, users must understand the way in which data is stored by each application program 
so as to be able to store and convert data from one format to another. 
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The use of a traditional library catalog, Web-based library catalogs, and Internet-based search 
engines, like Google, requires skills in searching.   This includes the ability to understand the 
way indexes to materials are organized, the nature of query languages, concepts of Boolean 
searching, left- and right-truncated searching, wild card searching, and proximity searching. 
Searching skills may appear to be generic across disciplines, but this is not necessarily true.  
Many subject areas have specific languages that are used to identify documents (thesauruses), 
and a good knowledge of these immeasurably improves searching performance.  Likewise, 
knowledge of the subject itself makes a significant difference in searching performance. 
 
 
One of the functions of the library staff must be to ascertain what computing and library skills 
users have, and supplement those skills with classes or one-on-one training sessions. 
 
 
 
Design Issues for the FAORLC Digital Library Web Site 
 
 
The preceding sections of this report have indicated the nature of a digital library:  it appears to 
the user as a Web site with links to a variety of information services. 
 
 
The site also has to provide access to free- and fee-based information services.  For this type of 
service to be available, contracts have to be negotiated with database publishers and with FAO 
Rome.  In addition, authentication procedures (see the section on Contractual Issues below) must 
be developed to insure authorized users access to the databases.  This is not a trivial process. 
 
 
 
Contractual and Technical Issues in Providing FAORLC Users Access to Fee-Based 
Databases 
 
 
The goal of an FAORLC digital library is to provide as much digital content to its users with as 
little technical effort and as little money as possible.  One wants to avoid having to catalog 
materials when one could rely on commercial databases.  One would not want to create one's 
own database of materials if existing databases cover the subject.  One would not want to 
negotiate one's own contracts for access to bibliographic and text databases if one could 
piggyback on existing contracts.  Thus, the assumption is that FAORLC will take advantage of 
contracts negotiated by the FAO Rome library such that FAORLC can gain access to these 
resources using the Rome umbrella. 
 
 
Certain technical problems occur in providing users access to fee-based databases and these must 
be addressed.  Assume that there is a pool of users who want access to the digital library 



Cooper—Digital Library Design for FAORLC  7 of 10 

resources.  If contracts for access to fee-based databases have been negotiated in Rome, the pool 
of users consists of those located in Rome and, for example, those located in Santiago. The users 
may access the digital resources from their workplace, in the field, or at home.  The technical 
issue is how to authenticate to the database provider that the user has paid for the service and is 
authorized to use it?  There are at least three approaches. 
 
 
If we assume that users will only access the digital library resources from their workplace, there 
is a relatively simple solution:  Make a list of IP addresses, at say the Class B level, that are 
authorized to originate contact with the vendor.  Periodically send this list to each database 
vendor.  When a user's browser contacts the database vendor site, the users IP address will be 
transmitted and verified against a stored list of authorized users.  The vendor will then allow 
access to the site. 
 
 
This method has two problems.  First, the IP address list must be maintained and transmitted 
frequently to many vendors.  Second, the scheme only works if the user is logging-in from work-
-from a known IP address.  In many legitimate cases the user may be traveling and in need of 
digital library resources.  This scheme would not work under that situation. 
 
 
A second method for authenticating access is to use a proxy server.  A proxy server is an 
intermediate server that holds information about the user and serves as a portal for accessing 
digital resources.  Each user customizes his/her browser on each computer that is used outside 
the office. This customization tells the browser to use the proxy server located, say in the 
FAORLC offices, to determine if the user is authorized to access the resources.  If the user is 
authorized, the proxy server receives and forwards messages between the user and the requested 
Web site containing the digital information.  The digital provider need only know that all 
messages coming from the proxy server are authorized because the proxy server does all the 
screening.  No long list of IP addresses need be maintained, just one IP address passed to the 
vendor--the address of the proxy server. 
 
 
The good part of this scheme is that it allows users anywhere to have access.  It also requires that 
the user establish a name and password to log into the proxy server.  The proxy server is a 
computer system, and as such needs to exist, be maintained, have its database maintained, and be 
reliable.  These are not trivial tasks, and take time and money to perform. 
 
 
The most general solution to authentication is to employ Public Key Encryption.  The general 
idea is that each user is issued a unique identifier (also known as a Certificate or Public Key) by 
a Certificate Registrar--someone who can confirm the person's identity. The Certificate is given 
to the user on a diskette in person.  Alternatively, Certificates can be issued automatically if there 
is a reliable method of identifying the user electronically. 
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An authorization database is maintained by each FAO location or centrally in Rome.  It lists each 
public key and the services that each user is entitled to.  For example, in the case of the library, 
the database would indicate whether the person was entitled to full access to all databases, a 
subset, or none.  This scheme has much broader applicability.  If it were an internal Travel office 
that was providing access to its records, the authorization database could list whether the user 
was someone who was authorized to issue travel advances, someone who could simply inquire 
about the status of their own travel requests, or someone who could view all outstanding travel 
orders. 
 
 
This authorization database information is stored in a LDAP (lightweight directory access 
protocol) database.  A browser has the ability to store the user's Public Key. When accessing a 
vendor database, the vendor asks for the certificate from the user's browser and the user is 
authenticated.  Several commercial organizations provide software packages and data centers 
that support the issuance and validation of certificates.  One of the most prominent is VeriSign 
(www.verisign.com). 
 
 
A current problem with using certificates is that many database vendors do not yet see the need 
to implement them. However it is just a matter of time before they do, and then the problem of 
authentication will diminishes. 
 
 
 
The Role of the Z39.50 Standard in Disseminating Agricultural Information 
 
 
Many organizations maintain catalogs of bibliographic and full-text information relevant to food 
and agriculture researchers.  One approach to finding information in a variety of Web locations is 
to visit each location in turn and see if the resources are appropriate for the situation. This 
methodology requires that the user perform the same search at a number of Web sites.  
Depending on the number of these sites, this can take time and be frustrating, since the search 
methodology may vary between them. 
 
 
An alternative to manually performing the same search at many sites is to automate the process.  
That is, to have some means whereby that search is automatically conducted at multiple locations 
and the results of the searches are synthesized and presented to the user as a single list.  This is a 
very appealing process and some Web-based search engines, termed 
meta-crawlers, offer the capability. 
 
 
Searching the Web is a much more generic process than searching for bibliographic citations and 
for the full-text of articles.  Over the years, libraries have developed a standard for 
telecommunication whereby other libraries can search their catalog and their databases in a very 
precise manner.  The standard is termed Z39.50, and the software that supports it consists of two 

http://www.verisign.com/
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parts:  server software and client software.  From the user's viewpoint, a search is made of a 
Web-based catalog, and the client Z39.50 software disseminates that search to many other 
catalogs.  The request is received by the library's Z39.50 server program, translated into a search 
language appropriate to the library automation program operating at the host library, the search is 
conducted, the results translated into the Z39.50 standard, and transmitted back to the user.  The 
user software then consolidates the search results obtained from the library sites, and presents 
them to the user. 
 
 
The Z39.50 standard is in the public domain, and many organizations have written servers and 
clients that are freely available.  What is not generally available so freely, is the software that 
manages the process--the software that receives search results and consolidates them into a 
unified list for the user.  This later category of software comes with so-called library catalog 
software, but it is relatively expensive to obtain and requires maintenance to operate. 
 
 
A significant design issue for RLC is whether to provide Z39.50 capability to its users.  This 
author believes that RLC should begin by providing a reasonable array of catalog and full-text 
resources.  Then, if that goes well, move on to considering making resources from other libraries 
available through the Z39.50 standard.  But this should not be RLC's first priority. 
 
 
 
A Study of RLC Users Electronic Information Needs 
 
 
The only way a digital library, or any library, can be responsive to the needs of its users is to 
investigate what resources they use and how they use them.  RLC is no exception.  Professional 
staff should be interviewed to find out the catalogs, databases, periodicals, books, and the like 
that they consult when they conduct their business.  If the staff were willing, it would be useful 
to obtain a copy of their browser bookmarks to understand the electronic resources they consult.  
It may be possible to conduct interviews electronically by having the staff fill in a simple list of 
the resources they use, or via a short in-person discussion.  The RLC librarian should be able to 
do this without much difficulty.  The results of the interviews should be a consolidated list of 
both print and electronic resources mentioned, along with the frequency with which they are 
mentioned. 
 
 
The results of this survey would be used to establish links on the digital library Web site.  It 
would also be used to determine which electronic databases should be made available. 
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Examples of Digital Information for Food and Agriculture Users  
 
 
To provide a flavor for the type of material available to the food and agriculture community from 
specialized database providers, three are singled out:  Commonwealth Agricultural Bureau, Crop 
Science Society of America, and the U.S. National Agricultural Library.  They should all be 
presented as links on the RLC digital library Web site. 
 
 
Commonwealth Agricultural Bureau (CAB) 
 
The Commonwealth Agricultural Bureau produces a number of databases that can be searched 
for bibliographic citations and full-text.  There are two ways to pay for the service. One is to 
subscribe to the printed version of the journals that then allows unlimited access to them.  A 
second alternative is to pay only for electronic access.  The home page of CAB is: 
http://www.cabi.org/catalog/internet/internet.htm. Some of the journals that are available at the 
site include Animal Health Research Reviews, British Journal of Nutrition, Bulletin of 
Entomological Research, In Vitro Cellular and Developmental Biology - Plant, Journal of 
Helminthology, Nutrition Research Reviews, Public Health Nutrition, Proceedings of the 
Nutrition Society, Seed Science Research, and Soil Use and Management, 
 
Crop Science Society of America 
 
 
The Crop Science Society of America is another professional society that has a purpose very 
relevant to that of FAO.  Its collection of digital information should provide an important 
resource for RLC users.  Its publications are available over the web.  They include Crop Science: 
http://www.crops.org/journals/, Agronomy Journal: http://www.agronomy.org/journals/, Journal 
of Environmental Quality: http://www.agronomy.org/journals/jeq/index.html, 
Journal of Natural Resources and Life Science Education: http://www.jnrlse.org/, and Soil 
Science of America Journal: http://www.soils.org/journals/index.html. 
 
 
U.S. National Agricultural Library (NAL) 
 
The NAL Web site, called AgNic, is a good example of one that provides links to other 
agricultural resources.  It is located at: http://www.agnic.org/.  On the AgNic home page are 
links to resources such as AgDB, a database that describes and links to agriculture information 
sources; AGRICOLA, a bibliographic database created by NAL and the organizations with 
which it cooperates, AGRICOLA Subject Category Codes, an electronic version of the codes 
used to categorize AGRICOLA database records; Agricultural Conferences, Meetings, Seminars 
Calendar; Directories of Experts in Agriculture; and Plant Diseases Announcements. 
 

http://www.crops.org/journals/,
http://www.agronomy.org/journals/
http://www.agronomy.org/journals/jeq/index.html
http://www.jnrlse.org/
http://www.soils.org/journals/index.html
http://www.agnic.org/
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