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Editorial: The Open Source

Movement and Libraries

Dan Marmion

I've been thinking about open source software' lately for
a couple of reasons. One reason is that the March 2002
issue of ITAL will be a theme issue devoted to open
source applications in libraries, guest edited by Jeremy
Frumkin of the University of Arizona.

The other reason is a bit closer to home. I hired Eric
Lease Morgan to be head of a new department at the
Notre Dame Libraries called the Digital Access and
Information Architecture Department (DAIAD, pro-
nounced “die-ad,” frontward or backward). Eric is some-
thing of a force in the open source movement and was the
primary developer of the MyLibrary@NCState (http://
my.lib.ncsu.edu) open source software created at North
Carolina State University. (He is contributing an article to
Jeremy’s issue, incidentally.)

One of Eric’s first responsibilities here at Notre Dame
is to convert our library Web site to a database-driven
technology and he wants to do it on an open source plat-
form. My job is to decide whether to go along with that or
to dictate a more conventional approach using something
like Oracle and ColdFusion or Active Server Pages (ASP).
Hence my immediate reason for devoting my time to the
subject.

So what’s the problem? Why not just do it? One rea-
son is that despite a few well-publicized examples, there
is not yet a whole lot of open source software available,
and the movement is still fairly young and unproven.
Another is that if we go this direction, we will have to
commit some substantial human resources to do the
required programming.

Does that mean we shouldn’t do it? Why put my eggs
in an unproven basket? Why commit valuable human
resources to create more of this unproven software?

Maybe it isn’t all that unproven. There are, as I men-
tioned, some fairly well known and widespread open
source applications, such as the Apache Web server and
the Linux operating system. My sense is that Linux is
finding its way into more and more libraries these days,
and that Apache is the leading Web server in colleges and
universities. So to call those two unproven is really sub-
ject to debate. Likewise, open source products such as
MySQL and Perl are being used in many applications.

While it’s true that open source applications require
programmers, the fact is that ColdFusion and ASP also
require programming, and I would surely not want to run
a critical library application based on Oracle without
someone with extensive Oracle knowledge and experi-
ence on hand. Thus the human resources argument is also
less compelling, especially when you realize that not only
do you have to invest dollars in people to make those
commercial products works properly, you also have a
substantial cost in licenses for them that you don’t have
with open source software.

Another thing about open source software, in theory
at least, is that if somebody creates something that is
truly good and makes it freely available, a community of
users will emerge and collectively support, maintain,
and improve upon it. That’s an intriguing, almost '60s
concept that is also unproven. Certainly for Apache and
Linux it seems to be working. On the other hand, a bril-
liant piece of work like jake (the Jointly Administered
Knowledge Environment) is, ultimately, a failure,
because even though the software is great, the user
community did not keep current the data upon which
jake depends.

One last point to make regarding open source applica-
tions is that there does seem to be a potential for some-
thing truly beneficial to libraries. MyLibrary@NCState is
a good example. Many libraries do not have the resources
to create software from scratch, but because there is no
ongoing license fee for open source software, perhaps they
can provide the resources needed to implement it at their
library. There are other library-related open source proj-
ects underway, such as OpenBook, a library automation
system developed by Technology Resource Foundation
(www.trfoundation.org) for smaller public and school
libraries.

On a different note, I call your attention to the lead
article in this issue by Peter Murray, the first-ever winner
of the LITA/Endeavor Student Writing Award. I was on
the judging panel and can attest that we had many good
papers submitted, so I'm pleased to know there are some
burgeoning young writers out there. This is a new annual
award—see www.lita.org/a&s/awards.htm#writing for
more details.

Note

1. I assume most readers of this journal know what the phrase
“open source” means, but just in case (and greatly simplified) it
refers to software that is freely given away, along with source
code, according to certain explicit distribution terms that allow
it to be just as freely redistributed (although not necessarily for
free). The concept actually goes back to the GNU Project
(www.gnu.org/gnu/thegnuproject.html) that began in the mid-
1980s. Back then the preferred term was “free software,” mean-
ing that users of the software were free to modify it and
redistribute it. Most open source software is distributed under
the terms of the GNU General Public License (GPL), ensuring
that it retains this “free” status.

Dan Marmion (dmarmion@nd.edu) is Associate Director for
Information Systems and Access at the University of Notre
Dame Libraries, Notre Dame, Indiana.
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Library Web Proxy Use
Survey Results

Peter E. Murray

[Editor’s note: The following article is winner of the first
annual LITA /Endeavor Student Writing Award.]

Libraries face many policy and technological difficulties in
providing remote access to databases, making effective use
of Internet bandwidth, controlling where patrons browse
on public computers, and gathering statistics on usage.
Some libraries have chosen to employ proxy Web servers
to solve these problems. This paper outlines the use of
proxy Web servers by libraries to address these areas and
documents survey results on their use in libraries.

intermediary server that accepts requests from clients

and forwards them to other . . . servers.”" In the gen-
eral form of this definition, a proxy server may act as an
intermediary for one of many Internet protocols (such as
HTTP, FTP, Telnet, NNTP, and others). This paper
focuses on the application of proxy Web servers in gen-
eral, and specifically their use in library networks to
solve library-specific problems.

There are four reasons a library may install a proxy
Web server: to enable access to resources by patrons out-
side a library’s network, to filter Web requests. or
responses on public stations, to conserve bandwidth and
improve response time, and to gather statistics on Web
usage. In order to identify why libraries had installed
proxy servers and what proxy server software was used,
a survey was prepared and distributed in November
2000. Additional questions were asked about the docu-
mentation provided to patrons about how to use a proxy
server and any privacy statements about the disposition
of proxy server log files. This paper will discuss the infor-
mation gathered in the survey.

The survey was posted to the following electronic
mailing lists: Web4Lib@sunsite.berkeley.edu, PACS-L@
listserv.uh.edu, LITA-L@alal.ala.org, teknoids@listserv.
law.cornell.edu, SYSLIB-L@listserv.acsu.buffalo.edu,
LIS-LINK@mailbase.ac.uk, and PUBLIB-NET@sunsite.
berkeley.edu. E-mail messages were also sent to the
attendees of the second and third LITA Regional
Institutes on Web Proxy Servers and Authentication. A
copy of the survey appears at the end of this paper in
appendix A.

Between November 16 and December 22, 2000,
eighty-five libraries responded to the call for participa-
tion in the survey. Respondents had the option to identify

In its most general definition, a proxy server is “[a]n

Peter E. Murray (peter@pandc.org) is a graduate student in the
MLS program, Simmons College, Boston.

themselves and their institution; that information was
used for follow-up information, much of which is dis-
cussed in this paper. A breakdown of library types is
shown in table 1. Three of the responding libraries were
not using proxy servers at this time.

I Proxy for Remote Resource Access

By far the most frequent reason for libraries to use Web
proxy servers is to enable off-network patrons to access
vendor-provided resources. These resources are typically
restricted to a particular institution’s subscription by one
of two methods: vendor-supplied username/password
authentication or network address recognition. Although
alternate methods exist for the purpose of authenticating
access to resources (vendor-supplied scripts and referer-
URL authentication, for example), these methods do not
enjoy widespread implementation.

The problems of distributing vendor-supplied user-
names and passwords to a community of users and keep-
ing them secure are well known; such a method allows
access to a resource from nearly any Web browser in the
world. A single username and password supplied by the
vendor can be distributed to individual patrons or posted
on an internal Web site. In addition to the packet sniffing
problems discussed in Cole, there is nothing inherent in
this scheme that prevents the password from being given
to patrons outside the institution’s community.? The same
problem exists for usernames and passwords distributed
to individuals, although it is easier to identify abuses
with a single user’s password and cancel access for a
username which has been compromised.

Alternatively, using network address recognition for
authentication is very convenient for users on an institu-
tion’s network because the only requirement for access to
the resource is using a machine in the proper IP address
range; no password is required. It is harder for unautho-
rized users to gain access to a resource because an unau-
thorized individual must be using a computer physically
attached to the institution’s network. This same physical
requirement, though, prevents legitimate remote users
from accessing the resource. Since resources are restricted
to an institution’s network addresses, placing a proxy
server within that range of network addresses enables
off-network users to appear to come from within the net-
work to database vendors.

Seventy-two libraries responded that they use proxies
for remote resource access; the breakdown of software
packages is shown in table 2. EZproxy is the most popular,
followed by Innovative Interfaces’ proprietary Web Access
Management. One library uses a combination of Apache
and EZproxy and another uses Microsoft Proxy and
Netscape Proxy. One library uses more than one proxy
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server, but did not elaborate. In addition, a public library
was using Web Access Management but is planning to
install EZproxy; no proxy server is in place at this time.

Some proxy servers for remote resource access require
users to configure their browsers to take advantage of the
proxy service. Several libraries supplied URLs to docu-
mentation explaining this reconfiguration; these were the
best in the author’s opinion:

= Central Michigan University, http://ocls.cmich.edu/
remoteindex.htm

= University of Waterloo, www.tug.uwaterloo.ca/
proxy

= Tarleton State University, www.tarleton.edu/~library/
proxy/instructions1.htm

An academic library noted that some patrons must
be told to remove the proxy server setting automatically
configured by a cable TV-based Internet service
provider (ISP) before using the institution’s proxy
server.

One specialized type of proxy server that doesn’t
require the user to modify the browser configuration is a
“rewriting” proxy Web server. Rewriting proxy servers
transform the HTML pages from vendor databases such
that URLs on the page are rewritten to point back to the
proxy server. Several academic libraries have created
their own rewriting proxy servers, often using existing
free proxy servers as the basis. One example is the library
at the University of Calgary as reported by Eric Tull.
Another example, although not mentioned in the survey,
is Brown University’s implementation.” EZproxy is an
example of a commercial rewriting proxy server.

One academic library makes its authenticating proxy
server available to other campus departments besides the
library, but at this time only the main library and the law
school library are using the service. The same library is
considering expanding the proxy server use beyond
remote resource access to bandwidth conservation.

The library at SUNY-Oswego has set up its EZproxy
server to allow access to IP-restricted resources on cam-
pus Web servers in addition to vendor provided data-
bases. The types of resources made available in this
fashion are campus network maps, faculty committee
documents, and software for which a site-license for
home access has been negotiated. The systems librarian
and campus webmaster seek out other campus Web
information to make available using this mechanism.

l Proxy for Filtering

Since proxy servers are in the middle of the transaction
between the client and the server, the proxy can examine
the HTTP request from the client or response from the

Table 1. Breakdown of Respondents to Survey

Library Type Count
Academic 68
Public 10
Other/None 7¢

Table 2. Software Packages Used for Remote Resource Access

Software Count
EZproxy 29
Web Access Management 14
Squid 9
Apache 6
Microsoft Proxy 4
Netscape Proxy 3
Homegrown 2
Delegate 1
Netware BorderManager 1
Other—More than one 3

server. Based on programming or configuration parame-
ters, the proxy can modify the client’s request before deliv-
ering it to the server or modify the server’s response
before returning it to the client. Proxies performing this
kind of action are referred to as “filtering” proxies. The
modification can affect headers in the HTTP transaction or
change the HTML files or other data returned by the Web
server.

Eighteen libraries use Web proxies for filtering
Internet stations. Software packages used are shown in
table 3. There are many reasons for a library to install a fil-
tering proxy. Most libraries use filtering proxies for
“allow lists” that permit access to only specific Web sites
and “deny lists” that prevent access to specified Web
sites. Seven libraries use proxies for deny lists, three for
allow lists, and seven use proxies in their libraries for
both reasons.

Dan Lester from Boise State University (Idaho)
included in his survey response details about how his
library uses WinProxy to deny access to Web-based
e-mail, gaming, and chat sites. In addition, Lester edits a
list of known Web sites with Web-based e-mail, gaming,
and chat functions; libraries are encouraged to submit
additions and corrections to the list.®
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Table 3. Software Packages Used for Filtering

Software Count
Microsoft Proxy 5
Squid 3
WinProxy 3
Apache 1
Bess 1
Netscape Proxy 1
Novell BorderManager 1
WebManager 1
Other—More than one 2

A number of libraries are using plug-ins to Microsoft’s
Proxy Server to do various forms of filtering. One public
library is using the CyberPatrol plug-in to filter content
on library stations in addition to using a proxy server.
Another library is using a plug-in called Websense to pro-
vide optional filtering of sexual materials from patrons. A
multi-type library consortium is using the SmartFilter
plug-in for Microsoft Proxy Server.

The University of Waterloo (Canada) Library forces
public library stations to use a proxy server. A router
between the public library network and the campus net-
work restricts HTTP requests to just the proxy server (in
addition to other network restrictions). Stations must
therefore use the proxy server to access Web resources.
The proxy server includes allow /deny directives denying
access to Web-based e-mail services.

A public library uses a proxy to filter advertisements
out of responses sent back from servers. Other uses for fil-
tering proxy servers not reported in survey responses are
to scan files for viruses before they are received, or pre-
vent certain file types (movies, audio files, executables,
and others) from being downloaded.

l Proxy for Bandwidth Conservation

Bandwidth conservation is typically the reason that
organizations other than libraries install a proxy server.
The goals are twofold: to reduce the amount of traffic
crossing an Internet connection, and to reduce the
amount of time it takes for a Web browser to receive con-
tent. A caching proxy server does this by storing Web
requests and responses for use by subsequent requests.
The caching proxy is a server on the local network and
browsers are configured to contact the proxy server for

every Web request. A browser’s first request for an entity
(HTML page, graphic, and so on) may take slightly longer
to be received because of the added processing required
by the proxy server. However, subsequent requests for
the same entity by the same browser or other browsers
using the same caching proxy will be served faster
because the proxy server on the local network can
respond more quickly to subsequent requests without tra-
versing the Internet connection.

Nineteen libraries use proxy servers for bandwidth
conservation; the proxy servers used by libraries are
listed in table 4.

In a related response, one library reported that it
employs a proxy server to reduce the load on an old, pro-
prietary Web server that cannot be replaced for several
months. Because requests come through the proxy server
first, the proxy server rather than the old Web server can
handle requests for static content such as graphics and
HTML files that don’t regularly change. This implemen-
tation of a proxy server is called a “reverse” proxy server.’

A number of the responses to this question did not
specify traditional software proxies, but rather intercep-
tion proxies. An interception proxy requires no changes to
Web clients; it operates instead at a network infrastruc-
ture level. Network routers and switches redirect HTTP
requests to the interception proxy transparently where
the proxy returns the response out of its cache or contacts
the Web server for response on behalf of the client. Of the
responses to this question, CacheFlow 5000, Cisco’s cache
engines, Cobalt, Novell BorderManager, and Novell
Internet Router are interception proxies. (Cobalt and
Novell Internet Router can also be noninterception, tradi-
tional proxies.)

Table 4. Software Packages Used for Bandwidth Conservation

Software Count

Microsoft Proxy

Squid

Netscape Proxy
WinProxy

CacheFlow 5000
Cisco cache engine
Cobalt

Novell BorderManager
Novell Internet Router
Other—More than one

- ek e - - - NN OO
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I Proxy for Gathering Statistics

Another side effect of the interaction among the client,
proxy, and Web server is that the proxy server will contain
log entries for all of the accesses by the client. By config-
uring OPAC stations to use a proxy server for requests to
vendor databases, a library can get a rough gauge of data-
base usage by examining the log files of the proxy server.
Thirteen libraries use proxy servers to gather statistics on
Web requests; the proxy servers used are listed in table 5.

The same proxy server used for filtering or band-
width conservation can be used for gathering statistics.
The log files of a proxy server for remote resource access,
when correlated with information about what percentage
of resource accesses was aided by that proxy server, can
also be used to report on resource access.

In the survey, libraries were asked to identify what
applications they used to create statistical reports from
the proxy server logs. The applications listed were (each
application was mentioned once unless otherwise noted):

= WebTrends (4)

Analog (2)

Program developed in-house (2)

HttpAnalyze

Websense

Software built into the Novell Internet Caching

System proxy

Excel manipulation

s MS Access for most; WebTrends LogAnalyzer for
some

One academic library uses a homegrown counter on
links to databases; tracking the number of times the link
is accessed gives the library an idea of how often data-
bases are used. Another academic library periodically
uses Squid (a full-featured proxy cache) for in-house
activity views. Only a limited, random number of ses-
sions are examined.

Table 5. Software Packages Used for Statistics

Software Count

Microsoft Proxy
EZproxy

Squid

Netscape Proxy
Novell Internet Router
WinProxy
Other—More than one

B S S S

The survey response for a multi-type library consor-
tium included a comment that the institution’s proxy Web
server does not collect statistics. There are special pro-
grams running on the system to delete personal data col-
lected by the proxy server that cannot be disabled in
order to protect users’ privacy.

. Other Results

Respondents were asked if the library publishes a privacy
policy regarding the use of proxy server log files. One
library includes a statement regarding data collection and
use on the proxy server login page:

This information is collected under the Freedom of
Information and Protection of Privacy Act. It is
required to verify the identification of the researcher
and to authorize access to the database. If you have
any questions about the collection or use of this infor-
mation, please contact the Public Services Systems
Librarian.”

Boise State University used proxy logs in the arrest of a
patron who was viewing child pornography. Four days of
logs were given to law enforcement personnel. There was
no issue of needing a court order to get the data as it was
the library that filed the complaint.

An academic library is installing a Virtual Private
Network (VPN) for off-campus clients on DSL and cable
modem connections to access resources restricted by IP
address. VPNs extend the institution’s IP addresses to
machines outside the local area network by tunneling net-
work traffic through the general Internet. As such, VPNs
work at a network infrastructure layer below that of a
Web proxy server, but can accomplish the same result as
a Web proxy server for remote resource access.

l Conclusions

It comes as no surprise that proxy servers are most often
used for remote resource access. Attendees at the four
LITA Proxy Web Servers and Authentication workshops
stated that learning about remote resource access is their
primary reason for attending. In addition, the most com-
mon reason attendees have installed proxy servers prior
to attending the workshop is to provide remote resource
access.

One of the surprising outcomes from the survey is the
use of interception proxies by libraries and institutions.
Almost one quarter of the responses to the “Proxies for
Bandwidth Conservation” question came from libraries
using interception proxies. Although public libraries only
made up 10 percent of the survey responses, two of four
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interception proxy installations are in public libraries.
The great benefit of this type of proxy server is that it per-
forms the proxying function without requiring modifica-
tions to the browser configuration. Consequently, an
institution can use one of these proxy servers for filtering,
bandwidth conservation, or statistics without a visible
impact on the user. Interception proxies cannot be used to
enable remote access to databases.

Interception proxies have caused problems for
libraries in the past, however, especially when installed
by ISPs. The interception proxy changes the IP address of
the client making the request to the IP address of the
interception proxy. As a result, the database vendor
detects the resource request as coming from an IP address
outside the range of the institution’s IP addresses, and the
database vendor will deny access. The interception proxy
can typically be bypassed for specified Web servers, but
the library must submit a list of database vendor server
addresses to the ISP for inclusion in the interception
proxy’s exception table.

Another surprising result was the lack of privacy state-
ments for the log files of proxy servers. The proxy server’s
log files are particularly sensitive because the proxy will
record all accesses by a client. It is possible to reconstruct
the actions and perhaps even the individual searches of a
user by analyzing the log files. As users become more sen-
sitive of their personal information being misused in e-
commerce transactions, patrons may begin to question the
security of their information in the library.

I View of the Future

Proxy Web servers are beginning to gain acceptance in
library networks. Although the proxy Web function was
included in the first Web server and specified in the first
version of the HTTP protocol specification, widespread
use of proxy Web servers for library issues is only now
being seen. Some libraries have used proxy Web servers
to solve remote access problems, but there are other ways
they can be exploited. What institution doesn’t want to
offer access to subscription databases to patrons without
regard to where the patron is physically located? Or ful-
fill a policy directive to control the types of material
accessed at all or a subset of public workstations? Or
extend the life of an expensive connection to the Internet

or a network connection between branches by reducing
repetitive network traffic? Or be assured that the money
spent for subscription databases is effectively used?
Proxy servers, ranging from freely available software
packages to vendor-supplied turnkey systems, can solve
the technical and policy requirements of libraries.

Although proxy Web servers provide a means to
address a number of important library issues, in time one
hopes that better alternatives will evolve to meet some
library needs. Remote resource access is the most popular
use of proxies in libraries today, but it represents a cum-
bersome and inefficient way to solve the remote resource
access problem. These proxies can be complicated to set
up, both for the user and the library, and cause content for
the remote resource user to cross an institution’s Internet
connection twice. Proxies for statistics give the library just
a crude measurement of the use of databases, represent-
ing the number of actual HTTP transactions to the data-
base vendor and not the number of searches or records
retrieved by patron search sessions. The adoption of stan-
dards for interinstitution access control and for the gath-
ering of common statistics should reduce the reliance of
proxy servers for these uses. Proxy servers, however, will
likely remain a useful way to reduce bandwidth con-
sumption and implement filtering requirements for some
time to come.
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Appendix A. Web Proxy Use Survey

Introduction

The purpose of this survey is to gather information about
the use of Web proxy servers in libraries. Responses to
this survey may be used in future presentations and pub-
lications. This survey is being conducted in conjunction
with the LITA Regional Institute “Proxy Web Servers and
Authentication.”

The survey consists of a group of questions regarding
your library’s use or planned use of proxy servers to solve
one or more of these problems:

1. bandwidth conservation;
2. gathering statistics;

3. filtering; and

4. remote resource access.

For each area, you will be asked which proxy server
you are using or plan to use to solve a particular problem
along with followup questions specific to each problem.
You can skip an entire major section if it does not apply to
your institution.

Proxies for Bandwidth Conservation

Proxies for bandwidth conservation are used to reduce
latency (the average time it takes for Web pages to display
due to network delays) and network traffic on your net-
work segments. If you do not use a proxy server for band-
width conservation, you can skip to the next section.

What proxy server does your institution use for band-
width conservation?

___ Apache

—__Squid

___ Delegate

___ Microsoft Proxy Server

— Netscape Proxy Server

— WinProxy

— WebManager (Sagebrush)

_ Homegrown software
__ Other (please specify):
—_ More than one software package
___ No response

Proxies for Statistics

By forcing all Web requests for Web resources through a
proxy server, an institution can use the log files from the
proxy server to gather statistics on what resources are
used. If you do not use a proxy server for statistics, you
can skip to the next section.

What proxy server does your institution use for statistics?
___ Apache

___Squid

__Delegate

___ Microsoft Proxy Server

___ Netscape Proxy Server

___ WinProxy

__ Obvia

___ WebManager (Sagebrush)

___ Homegrown software
___ Other (please specify):
___ More than one software package
___ No response

What statistics program do you use to process the log
files?

Proxies for Filtering

Some proxy servers can be configured to allow access to
only specific Web sites (also known as “allow lists”) or
deny access for specified Web sites (also known as “deny
lists”). If you do not use a proxy server for filtering, you
can skip to the next section.

What proxy server does your institution use for filtering?
___ Apache

__ Squid

___ Delegate

___ Microsoft Proxy Server

___ Netscape Proxy Server

__ WinProxy

___ WebManager (Sagebrush)

___ Homegrown software
___ Other (please specify):
___ More than one software package
___No response

For what purpose do you use a filtering proxy server?
__ Allow lists

___Deny lists

___Both

___ Neither

___No response

Does your institution use proxy servers for other types of
filtering (such as removing cookies, blocking advertise-
ments, and virus scanning). If so, please describe:

LIBRARY WEB PROXY USE SURVEY RESULTS | MURRAY 177



Proxies for Remote Resource Access

Some proxy servers can be used to provide remote access
to vendor databases from computers outside your insti-
tution’s network. If you do not use a proxy server for
remote resource access, you can skip to the next section.

What proxy server does your institution use for remote

resource access?

___ Apache

__ Squid

___ Delegate

___ Microsoft Proxy Server

__ Netscape Proxy Server

___ WinProxy

___ Ezproxy

__ Obvia

___ WebManager (Sagebrush)

___ Remote Patron Authentication from epixtech

__ Web Access Management (WAM) from Innovative
Interfaces

___ Homegrown software

___ Other (please specify):

___ More than one software package

___No response

If your proxy server requires users to make changes to
their browser configuration, do you provide instructions
on your Web site?

__ Yes; please list URL:
==2IND

—_ No response

Other Uses of Proxy Servers

Is your library using proxy servers for another reason? If
so, please describe:

Does your library publish a statement regarding the type
and amount of information collected by the proxy server,
and the use and disposition of proxy server log files?
___ Yes; please list URL if published on your Web site:

>33 No
—_ No response

Demographics

Type of library

__ Academic

___ Public

_ School

__ Corporate

___ Special

___ Other (please specify):
___ No response

Where did you hear about this survey?

___ Posting on Web4Lib

___ Posting on PACS-L

___Posting on LITA-L

___ Posting on Teknoids

___ Posting on SYSLIB-L

__ Posting on LIS-LINK

___ Posting on PUBLIB-NET

___ E-mail received because I attended a LITA Regional
Institute

___ Word-of-mouth

___ Nick Moore’s column in Library Review

___ Other (please specify):

— No response

Institution name:

Your name:

Your e-mail address:

Your name, institution, and e-mail address are
optional. This information will be used for followup to
survey answers, and will not be published or disclosed to
third parties without your consent.
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eThemes: An Internet

Instructional Resource Service

Feng-Kwei Wang
and John Wedman

Many studies indicate that computer technology has the
potential of changing teachers’ pedagogical practices. This
paper describes a major initiative to support teachers in
integrating Internet resources into the instructional
process while shifting their instruction to a more construc-
tivist approach. Referred to as eThemes, this service accepts
requests from teachers, finds Web sites that meet the
requirements specified in the requests, and creates an
archive of quality Internet resources for easy access and
searching. It minimizes teachers’ resource-seeking time
and maximizes their resource-using time in their instruc-
tion to enhance teaching practice and student performance.

. . . the real promise of technology in education lies in
its potential to facilitate fundamental, qualitative
changes in the nature of teaching and learning.'

fulfilled? The literature indicates that computer tech-

nology has the potential of changing teachers’ peda-
gogical practices.” However, such changes are not
automatic; teachers must be supported as they trans-
form their teaching to take advantage of computer tech-
nology and digital information resources.

Supporting teachers in the process of changing their
instructional practice is a multifaceted effort. Performance
expectations must be communicated; teaching and learning
resources must be available; rewards and incentives must
be provided; and knowledge and skills must be developed.’
This paper describes a major initiative to support teachers
in integrating Internet resources into the instructional
process while shifting their instruction to a more construc-
tivist approach.! The article begins with the background of
the project followed by the challenges being addressed;
specific attention is given to improving resource availability
while minimizing the demand on teachers’ time. Evaluative
data regarding the project are included, providing a context
for future efforts to facilitate change in teacher practices.

I s the “real promise” of technology in education being

I Background

Like educators across the nation, Missouri teachers are
working to change their instructional practices to incor-
porate technology in their teaching, the goal being to
improve student performance as measured by state per-
formance assessments. In 1997, MOREnet, the primary
Internet Service Provider (ISP) for K-12, higher educa-
tion, and public libraries in Missouri, launched the
Multimedia Interactive Networked Technologies (MINTs)

project. Consisting of selected classrooms in six schools in
the greater St. Louis area, MINTs was designed to raise
student performance and change teacher practice
through the infusion of technology into the classroom. By
placing state-of-the-art technology in the hands of teach-
ers and students and eliminating the technology barriers
traditionally experienced by schools, this project encour-
aged a new way of teaching—a way that engaged stu-
dents by making resources available in a learning
environment that fostered cooperation, collaboration,
problem solving, and higher order thinking skills.

The accomplishments of the MINTs project received
national recognition; the project was awarded the 1999
Computerworld Award from the Smithsonian Institution.
At the state level, the project was considered so success-
ful that it prompted the Missouri Commissioner of
Education to launch a statewide initiative to change the
way Missouri was thinking about educating its K-12 stu-
dents. This new initiative was dubbed eMINTS—
Enhancing Missouri’s Instructional Networked Teaching
Strategies. In the fall of 2000, the eMINTS project
involved 188 third and fourth grade teachers in eighty-
eight school districts throughout Missouri. Each teacher’s
classroom had a teacher workstation with desktop video,
a SmartBoard and projection system, student worksta-
tions with a 2:1 student-to-computer ratio, and a fast
Internet connection. As described below, this significant
investment in hardware and networking was necessary,
but not sufficient, to achieve the dual goals of changing
teacher practices and improving student performance.

l eMINTS Challenges

Like any large-scale, systemic change effort, eMINTS was
confronted with many interrelated challenges, including:

1. communicating clear expectations and feedback to
the teachers,
2. providing responsive technical support,
3. developing teachers’ knowledge and skills, and
4. making high-quality teaching and learning resources
accessible.
A brief overview of how these challenges are being

addressed is offered in the following paragraphs, as is an
in-depth look at the complexities of providing high-quality

Feng-Kwei Wang (wangfeng@missouri.edu) is Assistant
Professor and John Wedman (wedmanj@missouri.edu) is
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teaching and learning resources to eMINTS teachers and
their students.

The eMINTS teachers are expected to use technology
to support teaching and learning consistent with a con-
structivist framework. The project adopted Learning with
Technology: A Constructivist Approach as a means of setting
and communicating performance expectations for teach-
ers.’ Online discussions, periodic training sessions, and
individual consultation are used to help communicate the
expectations.

Technical support for the project is available at two
levels. At the state level, MOREnet (www.more.net) pro-
vides the Internet service to the participating school dis-
tricts. At the local level, the school district’s technical
personnel are available to resolve technical problems in
the classrooms. MOREnet also provides technical training
to the school district technical staff, with special attention
given to the technology used in the eMINTS classrooms.

EMINTS teachers’ knowledge and skills (technical
and pedagogical) are developed through a range of activ-
ities consisting of over one hundred hours of professional
development per year. This training is supplemented
with one-on-one consulting provided by MOREnet staff
distributed across the state. Additionally, informal,
teacher-to-teacher training is common throughout the
eMINTS project.

The technology resources available to eMINTS teach-
ers included software, hardware, and networking. A
word processor, spreadsheet, presentation tool, browser,
and keyboarding tutorial was installed on modern work-
stations (two students per computer). The software was
selected to decrease the likelihood that drill and practice
applications would dominate. EMINTS networking con-
sists of a T-1 line to each participating school district, with
the district being responsible for the wide-area and local-
area networking to the building and classrooms.

One of the lessons learned from the MINTS project
was that teachers were quick to integrate Internet
resources in their instruction, primarily in the form of
Web sites related to teaching units. However, we also
learned the technology infrastructure for tapping into
Internet resources was inadequate in terms of sustaining
changes in teacher practice. While the teachers valued
Internet resources for supporting teaching and learning,
three resource-access barriers were identified: (1) limited
search skills on the part of teachers; (2) lack of teachers’
time to find and maintain resources (such as “fixing” bro-
ken resource links); and (3) minimal resource sharing
among eMINTS teachers.

These three barriers are not unique to the eMINTS
project. Balas and Snow pointed out that without master-
ing several Internet search techniques, information seek-
ers may get unexpected or inconsistent search results.®
The complexity of the resource finding task is exacer-
bated by the fact that Web content increases by more than

3.2 million new pages and more than 715,000 images
every twenty-four hours.” To illustrate this point, a key-
word search of “Missouri History” using Yahoo! returned
nineteen matched categories and 204 matched sites in
early November 2000. Four weeks later, the same search
returned twenty matched categories and 222 matched
sites. Information overload and content reliability on the
Internet become untamed problems for educational pro-
fessionals who utilize Internet resources.” In fact, accord-
ing to an Internet user survey conducted by the Georgia
Institute of Technology, Internet users ranked broken
links as the second most frequently cited problem on the
Internet.’ The critical point here is that maintaining a cur-
rent list of high-quality Internet resources is a difficult
and time-consuming task, which most teachers are too
busy to carry out.”

Even if all eMINTS teachers had the required search
skills and the time to apply them, the practice of individ-
ual teachers finding and maintaining an inventory of
Internet resources is grossly inefficient. For example, in
the eMINTS project, there are approximately ninety-five
third-grade teachers, all of whom use the same state-man-
dated standards (www.dese.state.mo.us/standards) to
guide their instruction. A common component of the
third grade curriculum is Missouri history. Little is gained
by having each third grade teacher individually find,
review, and catalog Internet resources for Missouri his-
tory.
The skill, time, and resource-sharing barriers
described above were identified through focus group
interviews with MINTS and eMINTS teachers and
resulted in the generation of a solution considered to be

quickly scalable to other grade levels and transportable to
other states.

The Solution—Internet
Instructional Resource Service

The need to minimize teachers’ resource-seeking time
and to maximize their resource-using time gave rise to a
new venture—the Internet instructional resource service.
Referred to as “eThemes,” this venture is described below
from service, process, and technical perspectives.

l eThemes Service Perspective

As a service, eThemes accepts Internet resource requests
from eMINTS teachers. Graduate assistants with library
science and educational technology backgrounds serve as
Internet resource scouts for the eMINTS teachers. The
scouts find Web sites that meet the requirements specified
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in the request, and distribute their search results in a way
that is accessible to all teachers (including teachers not
involved in the eMINTS project). Since its launch in late
1999, the eThemes service has fulfilled nearly two hun-
dred resource requests, cross-referencing approximately
one thousand Web sites appropriate for third and fourth
grade learners to the Missouri student performance stan-
dards. The resource scouts are trained to use many Web
search engines and online databases, thus increasing the
likelihood that helpful resources are found. A “link
checker” is used daily to find broken links, enabling the
resource scouts to isolate and resolve broken link prob-
lems before they appear in the classroom. Periodically, the
existing resources are reviewed and updated with the
most current Internet Web sites available.

l eThemes Process Perspective

As a process, eThemes is a means of finding, organizing,
and managing Internet resources for teaching. As
depicted in figure 1, the eThemes process starts with a
request by an eMINTS teacher. Once the resource request
is received, a resource scout is assigned to search Web
sites that match the criteria of the request. Then, an
eThemes resource record that contains the information of
matched Internet resources is created and published in
the eThemes database. Meanwhile, an e-mail notification
is sent to the requester who then reviews the resources
found by the scout and potentially provides feedback for
the resource scout to consider in revising the search. Once
a resource record is published, other teachers can access
and search the database for resource records that can be
used in their instruction.

I eThemes Technical Perspective

As a database, eThemes is a Web-based system that uses
Oracle database software to:

1. collect and catalog resource requests from eMINTS
teachers;

2. organize and display the Web sites found by the
resource scouts that match the resource request;
and

3. provide efficient search processes so that all teach-
ers can quickly locate high-quality Internet
resources linked to the Missouri student standards.

These three functions are supported by the three primary
modules in the eThemes database—Request Fulfillment,
Resource Search, and Resource Administration (see figure
2 for eThemes’ main menu).

The Request Fulfillment module keeps track of the
requests that eMINTS teachers make for resource scout-
ing services. A request record contains information about
the content and format of the Web sites the requester
wants a scout to find. Figure 3 shows a request example.
The output of a request is a resource record (simply called
“resource” in eThemes). An eThemes resource is a collec-
tion of Web sites and information describing the scope of
the collection. Figure 4 shows a resource example.

The Resource Search module allows a teacher to use
keywords, names, grade levels, and Missouri education
standards to help teachers quickly find Internet
resources they want. The search results can be sorted by

Revised Resource Search
Requester info Scout cmenia o

Notfiatn Rovised \yuched
indo Inks

Revised
links.

info Found  Found criteria
FOSOUICES  MESOUrCes l

Other
Teachers

Request \

Figure 1. Process Flow of the eThemes Service

Figure 2. eThemes Main Menu
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their relevance to the search query or by the alphabetic
order of the resource names. Figure 5 shows the search
menu.

The Resource Administration module is the place
where the service team manages their services. The
administration module contains the functions for a scout
to create and revise an eThemes resource based on a
request. The module tells which requests are new, which
requests are assigned to whom, and which requests are
fulfilled. In addition, it has a link checker that checks bro-
ken links on a regular basis with an automatic mechanism
to inform the service team and the link users. Also, a
monthly usage report is generated for the management to
track the eThemes services. Figure 6 shows the adminis-
trative menu.

l eThemes Formative Evaluation

The eThemes service, including testing the functional
prototype, has been in operation for approximately one
year. To evaluate the quality of the service (including
technical functionality), nine focus group interviews with
participating eMINTS teachers were conducted by the
Office of Social and Economic Data Analysis at University
of Missouri in the summer of 2000. The results of the eval-
uation are summarized below.

Value of the eThemes Service

The most common benefit attributed to eThemes was that
the service was a timesaver for teachers. One teacher indi-
cated she needed information on China and projected
that the search “. . . would have taken me days or weeks.”
Instead this teacher used eThemes and commented she
appreciated the time saved. During another interview,
one teacher commented that many hours could be spent
trying to find specific graphics. The evaluator asked for
an example and the teacher commented she needed a
moving wagon graphic and that she had submitted the
request to eThemes. The interview was stopped to allow
the teacher time to check her e-mail to see if the eThemes
had answered her request. The request had been filled,
and she was delighted with the results.

Beyond the timesaving quality, virtually all of the
interviewed teachers had positive things to say about the
usefulness of the materials that they received. The teach-
ers reported receiving multiple sites that could be used in
their lessons, and many reported receiving more materi-
als than they expected.

Central to the value of the eThemes service were the
activities of the resource scouts. Many teachers relayed
how cordial the scouts were. Several teachers were
impressed by the responsiveness of the scouts and

Figure 3. A Request Example

Figure 4. A Resource Example
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appreciated their efforts to provide useful and appropri-
ate Internet resources for their students. By and large the
teachers were satisfied with the turnaround time for
resources. The following comment is typical, “Anytime

I've requested anything from them, they’ve been fast.”
The scouts are perceived as an important resource for
teachers, especially as teachers develop new lessons
using Internet resources.

Possible Areas for Improvement

In addition to underscoring the valuable service provided
by eThemes, the formative evaluation served to point out
areas needing improvement. First, the teachers’ opinions
about access to the eThemes archive vary widely. Some
teachers thought that the archive is easy to understand
and work through. These teachers went to the Search
module first because chances are that whatever they were
looking for had already been collected. However, another
teacher commented she accidentally found the archive,
and one teacher said that she did not know what the oth-
ers were talking about, that she had never accessed an
archive.

Second, while most participants agreed that the sub-
ject matter of the Web sites was appropriate for their stu-
dents, some felt the sites need to be more thoroughly
researched for content appropriate for an elementary
school audience. However, opinions varied widely in
terms of what guidelines could be used to determine if a
given Web site was appropriate.

Third, several participants thought that access to “hot
lists” of sites used by other teachers would be valuable. A
hot list would be comprised of those sites contained
within a given eThemes resource and found to be partic-
ularly valuable by teachers who used them in teaching.
Although eThemes was referred to as an excellent
resource, the teachers said they still had to figure out the
links and see what was appropriate. If another teacher
used the site, however, they felt more assured that the site
was classroom ready.

l Conclusion

Changing teaching practice to impact student performance
is a complex task involving new expectations and feedback,
appropriate rewards and incentives, up-to-date knowledge
and skills, and the tools and resources needed to fulfill the
expectations. The eThemes service described in this paper
rests within the context of a comprehensive effort to change
teaching practice in Missouri. Early indications are that the
challenge is at least as great as anticipated at the onset of the
eMINTS initiative. While the investment has been signifi-
cant in terms of money, time, and resources, eMINTS has

ted several valuable resources, such as eThemes, that
are readily scalable across the entire K-12 curriculum in
Missouri, and with slight modification to all states that have
identified student performance standards.
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Missouri is not alone in its efforts to provide ready
access to Internet resources. For example, the California
Instructional Technology Clearinghouse (http://
clearinghouse.k12.ca.us) parallels eThemes in some
respects. The same can be said for TrackStar (http://
trackstar.hprtec.org) supported by the High Plains
Regional Consortium for Educational Technology. What
differentiates eThemes from others is the recognition that
Internet resource access involves much more than con-
nectivity, a computer, a browser, and a database of Web-
site information. eThemes is an integrated, responsive set
of services and support that meets the needs of teachers
using Internet resources. Indeed, eThemes appears to be
about building relationships of credibility between the
scouts and the teachers while providing a service that
supports changes in teaching practice and improvements
in student performance.
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A Personalized
Information Environment
for Digital Libraries

Champa Jayawardana,
K. Priyantha Hewagamage,
and Masahito Hirakawa

A digital library provides one of the most important infor-
mation environments in which to retrieve and refer to
appropriate information directly online. Different library
users will have different personal requirements and inter-
ests in the use of library materials. Hence, personalization
is an essential service that should be provided to users to
allow them to create their own personalized information
environments. Two stages, material personalization and
collection personalization, are discussed. In material per-
sonalization, library users can create customized views,
called personal documents, in the form of virtual docu-
ments. In collection personalization, these personal docu-
ments are used to generate the profiles that describe the
user’s working context and interests. The main purpose is
to provide a personalized view in the usage as well as the
organization of digital library materials. In this paper, we
describe three skills, active reading, personalized retrieval,
and personalized filtering, which are considered essential
to construct a personalized information environment in
the digital library.

its use, it is necessary for the library environment

to provide new and value-added services beyond
the conventional distribution and access mechanisms.
One of the exciting new areas of service is information
personalization on the basis of the user’s personal
requirements and interests.

Library users access a digital library for different pur-
poses. Some users may access the library to read, listen to,
or watch materials for relaxation, entertainment, hobby, or
just on their routine visits to the library. Others may access
the library to gather information in accordance with their
particular specific purposes or tasks. We identify the latter
group as academic users. An academic user is always an
active reader who may access a large collection of materi-
als during a considerable period of time.! Such users collect
and modify a large amount of information for different
purposes from many sources, adding annotations to
improve its value. Again, these activities are carried out
according to users’ personal requirements of information
usage in the digital library. Hence, in the library environ-
ment, users expect more than being able to filter, retrieve,
and refer to library materials, and they prefer to use them
as their own personal sources of information.

It is therefore necessary that the digital library environ-
ment should support personalization services. Such serv-
ices must provide facilities to satisfy the user’s personal
requirements and interests for the digital library. In our

To make a digital library attractive and to encourage

opinion, personalization is not a linear facility that goes
from the library to its subscribers/ users, because individual
requirements and interests change from time to time even
with respect to a particular single user. Hence, the success
of personalization depends on the way those requirements
and interests are captured implicitly in a cyclic process
between the library and the user. We classify personaliza-
tion into two stages: material personalization and collection
personalization.” In material personalization, facilities are
provided for users to acquire library materials according to
their individual requirements. Specifically, they allow users
to carry out active reading on library materials. Collection
personalization, on the other hand, captures the user’s
working context and interest in order to provide a person-
alized view of the organization of library materials.

Currently, in the majority of studies with respect to per-
sonalization in digital libraries, the main issue addressed
corresponds to information-filtering based on the user’s
interest profile, which is a part of collection personaliza-
tion.’ At the same time, there is little study with respect to
material personalization. More importantly, these two have
been discussed separately although they benefit each other.
In this paper, we present in detail both material personal-
ization and collection personalization while showing how
the former benefits the latter. These two schemes provide
the foundation to develop integrated tools for the success of
a personalized information environment in a digital library.

In section 2, we first explain about the expectations of
a large information space for personalized information
environments. Material personalization is described in
detail with the personal document model in section 3. In
section 4, the details of collection personalization are
given. This section also describes how to generate the
profiles of personal documents and the user’s interest
profile to support the collection personalization. A proto-
type system that has been developed is presented in sec-
tion 5. The related work is summarized in section 6 and
the conclusion is given in section 7.

Personalized Information
Environments

Bush identified the necessity of a personalized informa-
tion environment and felt that current mechanisms for
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dealing with information were wholly inadequate given
the volume of work being produced.* He then presented
his vision of the Memex, a tool that would allow its user
to note, bookmark, and organize information in whatever
fashion made most sense to that user. Later this work
gave motivation and direction to many research studies
in information storage and retrieval.

The personalized information environment is a frame-
work of integrated sets of tools that allow users to create
their own view of a large diverse information space
through a highly customizable access. The main issues for
a personalized information environment are customizabil-
ity of information resources, and effective and efficient
search of them. Public information spaces are not devel-
oped for specific user-interests and requirements, but are
organized to meet the needs of a general user group using
published information about sources. Hence, access capa-
bility to information is often poor and the awareness of the
existence of specific data is becoming increasingly difficult.
What is needed is a set of tools that enable users to create a
personal collection of information resources based on their
interests and working requirements. In other words, these
tools should provide facilities to personalize content,
organization, and finding of information resources.

In our vision, a personalized information environ-
ment should provide a user-centered and user-organized
information space. When users select particular informa-
tion sources, they may prefer to modify the appearance of
the content based on their personal preferences, and to
use them in a way that satisfies their individual require-
ments. Hence, they will be able to carry out activities such
as active reading.’ On the other hand, the organization of
this information space must be helpful for users with
respect to what they have been doing. Then the retrieval
and filtering of the information resources become more
effective while providing a personalized view of the
information space.

In contrast to the typical search of multiple informa-
tion sources, where the search engine controls which
resources or categories are explored, a personalized infor-
mation environment places the control in the user’s
hands. Although the main searching facility would be
centralized in a server, many controls are supposed to be
decentralized at client sides. It would then be possible to
search a subset of items that are already known to the
user as well as to direct queries to subcategories identi-
fied in the information space. In addition, these controls
may modify the user’s queries to improve their effective-
ness, send them to each of the engines, collect the results,
and present them to the user in an intelligent manner. At
the same time, the information space would be diverse
with a continuous flow of new materials. Hence, the fil-
tering which must be available to maintain a better
awareness also plays an important role in providing a
personalized view of the information space.

In this paper, we present a user-centered framework
called the personalized information environment for dig-
ital libraries based on the two ideas of personalization
called material personalization and collection personal-
ization. Figure 1 shows a conceptual view of the proposed
framework.

Tools that are developed to maintain the personalized
information environment are incorporated in a single
framework, which makes it possible to enhance the pro-
ductivity of customizability, retrieval, and filtering. In this
paper, we show how an active reading tool developed in
material personalization improves the retrieving and fil-
tering facilities in collection personalization.

I Material Personalization

When digital library users find useful library materials,
they regard them as their own personal information
resources. The task of customizing digital library materi-
als according to personal requirements is called material
personalization. These personal requirements include
annotating, modifying, formatting, and integrating the
collected information. By providing facilities for material
personalization, the digital library enables its users to
carry out active reading on library materials.

Active Reading

Reading frequently involves not just looking at words on
a page, but also underlining, highlighting, and making

Figure 1. Overview of the Personalized Information Environment
for a Digital Library
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notes either in the text or in a separate book. This combi-
nation of reading with critical thinking and learning is a
common behavior of academic users. It is generally
referred to as active reading. °

Although the way users interact with digital libraries
differs from their interaction with conventional libraries,
the primary requirements and ultimate objectives of the
data gathering process remain the same. In a conven-
tional library, the materials collected from the library are
public items that should be treated with care and
returned without any marks on them. In such a situation,
people use a notebook to keep a record of things, making
notes of important parts from several materials. If some-
thing is very useful for their studies, users may keep a
copy of it for future reference in their personal libraries.

The personal library contains such personal docu-
ments as notebooks, articles, and books belonging to the
user. Later, the user can access personal library materials
for different purposes. When reading the materials from
the personal library, the user can modify them by adding
annotations to improve their value, underline or high-
light some important sentences or phrases, and organize
them according to personal requirements. Those activities
are considered as the user’s active reading activities.

In order to provide similar functionality for the active
reading process in a digital library environment, we car-
ried out an investigation by interviewing the actual
library users in our university. Based on the gathered
results, we determined that the following information
activities should be supported for material personaliza-
tion. Studies done by Nancy et al, Marchionini, and
Dillon also verify these points.”

= Library users collect information from the digital
library by writing down pertinent sections in their
notebooks and copying important articles and books

= Library users maintain their personal libraries to
store the collected information

= Library users organize the structure of the materials
in their personal library (collected information)

» Library users customize the contents of library mate-
rials by annotating, formatting, modifying, integrat-
ing, summarizing, collecting, and term-defining

Design for the User’s Interaction in Material
Personalization

To achieve information activities described in the previ-
ous section, we designed a model for interaction while
combining both the digital library and the user’s personal
library.

Figure 2 describes how the user-interaction is pro-
vided for material personalization. The digital library is a
collection of digital objects (referred to as library books or
materials) organized in a computer system to provide

library services. We consider these digital objects to be the
same as published materials, which have some copyright
requirements.® Since the library possesses the ownership
of these materials, it is a responsibility of library service
providers to protect them from illegal usage whenever a
third party borrows them. A personal document, on the
other hand, belongs to a subscriber of the library who can
edit its contents as desired, for example, by adding anno-
tations, by virtually deleting (hiding), and by changing its
appearance. Hence, a personal document is proposed as a
virtual document for the library user.’

In this interaction model, the user first selects a
required library book from the digital library and refers it.
At that time, the user can create or open a personal docu-
ment with a specific purpose. When some important
parts are found in the library book, the user copies them
to the personal document. Such important parts are called
“booksegments.” The process of copying to a virtual doc-
ument is implemented by shallow copy, which is the key
technique used to link parts from library books to per-
sonal documents.” Basically, in shallow copy, only a
pointer to the copied segment is stored and no physical
copy of material is made. Thus, this shallow copy tech-
nique safeguards the copyrights and ownership require-
ments of digital library materials.

The documents in the personal library are categorized
into three groupings according to their virtual contents.
They are notebooks, personalized articles, and personal-
ized books. A notebook is the simplest form of a personal
document and allows the user to integrate different seg-
ments of library materials while also adding annotations.
The personalized articles and personalized books are to
provide personalized views of the library materials. A
personalized article corresponds to a logical part of
library material such as an article from a magazine or a

Figure 2. Interaction for Material Personalization
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chapter of a book. A personalized book, on the other
hand, corresponds to the whole of library material. The
content development of those personal documents is car-
ried out by using functions assigned from the personal
document model.

Personal Document Model

The personal document model is designed to develop the
system for material personalization in a digital library. It
is actually an extended version of the notebook model."
The architecture of the personal document model inte-
grates documents in the personal library with those in the
digital library, supporting the development of the inter-
face for material personalization of a digital library. It
mainly consists of the document architecture, and func-
tions for the content management in personal documents.

Document Architecture

Figure 3 illustrates the document architecture of the per-
sonal document model and it describes how a personal
document exists as a personalized view of library materi-
als and their relationships in a virtual authoring process.
A class hierarchy is used to describe all documents
together with their constituents. Attributes are used to
describe specific properties of documents. In this archi-
tecture, classes are defined considering subscribers’ data-
gathering processes in a real-world library environment.

DocObject class is the based class for the whole class
hierarchy and maintains the primitive attributes for all
subdocument classes. LibDoc class corresponds to library
materials in the digital library with properties protecting
their copyrights. A library document is also considered as
a combination of text and image objects, which are instan-
tiated under TextObject and ImageObject classes. On the
other hand, PersonalDoc class defines in general the logi-
cal elements for the personal library. They correspond to
personal documents described in the previous section.
Thus, three subclasses, Notebook, Personalized Book,
and Personalized Article, are declared to maintain their
classification together with their relationships to library
materials. In other words, objects in these three subclasses
are specific instances of personal documents.

Functions

Functions in the personal document model define behav-
ioral aspects in which the user interacts with the contents
of personal documents. On the other hand, they provide
the mechanism for active reading activities. When the
user applies these functions, the relevant instructions are
generated for the content management of personal docu-
ments. Many of these functions appear as normal editing
functions found in the authoring of the document. But

some of them are declared considering specific features of
personal documents and we briefly describe them below.

Shallow Copying

Shallow copy is the main technique for the creation of
personal documents as a kind of virtual documents.”
When data are copied from one library document to a
personal document, only the addresses of the source data
are persistent inside the target. Hence it requires fetching
the actual content from the original source whenever the
document is opened for browsing or editing. This tech-
nique supports both the text and image data irrespective
of their data formats. The addresses of segments are
determined after projecting them to a virtual coordinates
system. Java virtual machine provides facilities for the
practical implementation.” This function also adheres to
the concept of transculation advocated by Ted Nelson. *

Annotating

This function inserts the library user’s own narrations or
comments into personal documents. They are probably
based on the reader’s own thoughts and become new
artifacts on top of the published materials.

Virtual Deleting

This enables the user to hide some contents shown in per-
sonal documents. Probably such contents may represent
minutiae or things the reader is not interested in.

Summarizing

The summarizing function allows retrieval of the sum-
mary of a document based on a specific set of rules that
the user may have designated. It can also be used to inter-
actively redefine the summary of a document by selecting
parts such as headings or highlighted sentences in a per-
sonal document.

Figure 3. Document Architecture of the Personal Document Model
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Collecting

The collecting function supports the creation of a new
personal document by integrating existing personal doc-
uments in the personal library. Such a new document
would probably represent an abstract discussion about
those existing documents or particular user-defined hier-
archy for the document organization.

Term-Defining
This function extends the reader’s vocabulary and inserts
or redefines terms in the personal dictionary of the per-
sonal library. The personal dictionary is a special personal
document used to represent selected dictionaries in the
digital library.

I Collection Personalization

The main emphasis of collection personalization is to pro-
vide skills which can be used to define a personalized
view of the organization of the digital library. The user
becomes able to easily interact with, obtain, and receive
information sources in the digital library. As a result, it
would reduce the problem of information overload that is
encountered in a dynamic and heterogeneous informa-
tion environment. The success of this collection personal-
ization mainly depends on the way in which the user’s
information needs are captured and maintained during
the usage of the digital library.

Traditionally, personalization is addressed to cus-
tomize the retrieving or filtering of information from
dynamic sources with respect to the user’s interest.
However, collection personalization is based not only on
the user’s interest but also on the user’s working context.
The user’s working context describes the user’s current
information requirements whenever the digital library is
accessed. Generally, people access the library with differ-
ent purposes that necessitate some information sources
that would be different from their current personal inter-
ests. For example, a graduate student may want to refer
to certain studies in image processing as a part of his or
her course work though it would not be his or her per-
sonal interest. But the system should be able to personal-
ize based on such short-term personal requirements
during the usage of the library. Hence, in this research,
collection personalization is designed to provide skills
such as personalized retrieving and personalized filtering
based on both the user’s interest and the user’s working
context.

In this section, we are presenting how information
needs with respect to personal interest and working con-
text are captured and maintained using the personal doc-
uments introduced in the material personalization stage.
As we stated earlier, the personal documents provide the
mechanism to personalize the library materials depend-

ing on the user’s personal requirements. Therefore, the
user’s interest can be identified by considering the con-
tents of all personal documents, and the current working
context can be identified by considering the contents of
the currently opened personal documents. Hence, by ana-
lyzing the content of a personal document, personal inter-
est and working context can be captured. It is understood
that there are two types of knowledge—content-based
knowledge and context-based knowledge—in the per-
sonal document. A separate profile is maintained for each
personal document with both content-based knowledge
and context-based knowledge. Using these profiles, an
interest profile is generated. Figure 4 illustrates how these
profiles of personal documents and the user’s interest
profile are related in the personalized retrieving and fil-
tering processes.

A profile is maintained for each personal document
and an interest profile is generated based on all those pro-
files. Personalized retrieving and personalized filtering
are the main processes in collection personalization. All
profiles of the personal documents, the interest profile,
and the history file (which contains the user’s access infor-
mation) provide the required information for the success
of the personalized retrieving and filtering processes.
More details are described in the next subsections.

Profiles of Personal Documents

As described in the section on material personalization,
the user creates a personal document to interact with and
manage the information found in library materials. Some
personal documents, specifically notebooks, correspond
to many library materials and they contain selected seg-
ments. Others probably are based on a single library

Figure 4. Information Flow in the Collection Personalization
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source with a personalized view. The user generally cre-
ates a personal document with a specific purpose in mind
while engaging in academic work or persuing a personal
interest. Hence, a personal document can be considered
as one that describes a particular context during the usage
of library materials. The content of a personal document
indicates what has resulted due to the user’s interaction
with materials. At the same time, we use a profile for each
personal document from the beginning of its creation to
maintain both content- and context-based knowledge.
Content-based knowledge, which is one of two cate-
gories of information to be contained in the profile of a
personal document, contains a set of keywords and a set
of phrases determined by analyzing the content of the
personal document. The actual contents of each shallow
segment and the user’s comments in a personal docu-
ment are sampled to determine these keywords. The
phrases are determined by analyzing such structures as
headings, subheadings and section headings, as well as
the formatted text phrases (highlighted, underline, bold,
etc.). These phrases provide different semantics than the
set of keywords of the relevant personal document.
Steps to determine keywords in a personal document:

1. Create an index of words other than stop words in
the personal document having the following struc-
ture: <Word>, {addresses of its occurrences in the
personal document}.

2. If a word in the index can be directly identified in
the personal dictionary, give an initial weight of wy
to it.

3. Increase the weight of a word by adding its fre-
quency weight (w)) that is determined based on
the total number of personal documents

W2 = £(i)log| —

2=/0) g[df(i)]
where f(i) is the frequency of the word in the given
personal document, n is the total number of per-
sonal documents in the personal library and df(i) is
the number of personal documents containing the
considered word.

4. If there is at least one occurrence of a word in a
heading, increase its weight by w3.

5. If at least one occurrence of a word has a special
format given by the user such as underline, high-
light, bold, etc., increase its weight by wy.

6. Add all words whose weight is greater than the
given threshold value to the keyword list in the
profile.

The approach given in the above steps is an extended
version of Salton’s Term Weighting Algorithm." The per-
sonal dictionary that is built in the material personaliza-
tion is used as an important resource to determine
possible keywords in the personal documents. If the par-

ticular word’s frequency is high and it is repeated in
many documents, its weight is decreased using a loga-
rithm value of n over df(i). The position and user-given
formatting information are also used to identify possible
keywords. The values for wq, w3, and wy are allowed to
modify at the personal documents level but they all are
given as initial default values determined at the experi-
mental stage. If the keyword list of a personal document
gives an incorrect or deviated keywords list, the user can
change those weights and the cutoff threshold value.
Such modifications are considered as a kind of user’s
feedback.

On the other hand, the contextual representation of a
personal document in its profile has two subsections. The
first one describes the corresponding context of a per-
sonal document in the digital library. These are identified
based on the original sources of each segment in the per-
sonal document (the most relevant context) and based on
the hyperlinks in the content of a personal document.
These pieces of contextual information are used by per-
sonalized retrieving and filtering processes to properly
identify the clusters of library materials in the digital
library. The details are described below.

The second subsection of contextual representation in
a profile of a personal document gives the categories of
library materials in which the user is interested. The dig-
ital library, just like conventional libraries, provides the
catalog information. This catalog information can be eas-
ily used to identify the relevant categories to which the
personal document is related. The library materials, to
which the personal document has links, are used to iden-
tify the corresponding categories by searching the digital
library catalog. Figure 5 shows a sample profile that
would be generated based on the personal document
called “Java Programming.”

Interest Profile

The interest profile describes the degree of user interest
and the preferred library sources. Once the profiles for all
personal documents are built, the user’s interest profile is
constructed by amalgamating all these profiles. It is peri-
odically updated to maintain the current status. The inter-
est profile also contains two sections to describe the
content- and context-wise interests.

We first explain a procedure to get the content-based
interests. Keywords and phrases are again used to
describe these interests.

Steps to select keywords for the user’s interest profile:

1. Construct an index of all possible keywords using
profiles of personal documents.

2. Calculate weights for each keyword as follows:
Weight = (Frequency of occurrence of the keyword)
* (Average weight of the keyword).
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3. If the weight of a keyword is greater than a given
threshold value, it is selected as a keyword to
include in the interest profile.

Steps to determine phrases for interest profile:

1. Create an index of phrases considering all personal
documents.

2. Calculate the weight of a phrase by adding the
weights of keywords in the phrase (use weights
given in the interest profile keywords).

3. Multiply weight of a phrase by its frequency of
occurrence.

4. If the accumulated weight of the phrase is greater
than the given threshold value, it is selected to
include in the interest profile.

Meanwhile, the contextual interest is determined by
analyzing the information sources (library materials) con-
sulted by the user. One such interest describes actual
library materials and the other one indicates the cate-
gories of library materials.

Steps to identify interested library materials:

1. Create an index of library materials using all pro-
files of personal documents.

2. Calculate a weight for each library material as fol-
lows: Weight = (Frequency of occurrence of the
keyword) * (Average weight of the keyword).

3. If the weight of a material is greater than the spec-
ified threshold value, it is selected as a library
material the user is interested in.

Steps to identify interested categories of library
materials:

1. Create an index of categories for all library materi-
als using all profiles of personal documents.

2. Calculate the weight for each category as follows:
Total number of library materials accessed in a cat-
egory/Total number of library materials consulted.

3. If the weight for a category is greater than the
given threshold value, it is selected as an area the
user is interested in.

Personalized Retrieving

The process of information retrieving can be divided into
three subcategories: text representation, retrieval (compar-
ison) techniques, and the acquisition of the user’s needs."
The text representation corresponds to indexing, cluster-
ing, and reorganization mechanisms in the domain of data.
The retrieval techniques are based on comparison models.
The three main approaches are the Boolean, vector space,
and probabilistic retrieval models.” The acquisition of
user-needs focuses on how a proper query can be formed
to extract the correct information. The latter category plays

@ N
/I Profile of Personal Document — Java Programming

/Il Content-based Knowledge of Personal Document
//Keywords List
Java (0.7), Compiler (.45), Interpreter (0.5),
Javac (0.44), Programming (0.6),........
//Phrases List
“Java Programming Language” (1.3), “Java Virtual Machine” (0.7),
“Java Interpreter” (1.2), “Java Compiler” (1.59), .......

//Context-based Knowledge of P al D it

// Direct Context based on Shallow Segments
http://www.isl.hiroshima-u.ac.jp/~DL/JavaTutorial/getstarted/
http://www.isl.hiroshima-u.ac.jp/~DL/JavaProgramming/Introduction/
http://www.isl.hiroshima-u.ac.jp/~DL/JavaTutorial/getstarted/Beans/

/lndirect Context based on the hyperlinks
http://www.isl.hiroshima-u.ac.jp/~DL/JavaTutorial/Introduction/1.3
http://java.sun.com/

//Relevant Categories identified using catalog information

Programming, Java .........

\ J

Figure 5. A Sample Profile of a Personal Document

an equally important role in the success of information
retrieval and our work in this paper is also based on it.

In order to ensure the success of a digital library, the
provision of information retrieval must be a priority. A
library user encountering a particular problem (an infor-
mation requirement) specifies it as a query using the
retrieval tool given to search the library materials.
Generally, such a query is a collection of words with
Boolean conditions or a phrase with some semantic mean-
ing. Queries are passed to a library search engine without
any consideration of the user’s current information needs.
Hence, the retrieved results cannot fulfill the user needs.
Query reformulation is required to solve these problems."
At the same time, the interface for the retrieved results is
poorly organized, making it a bit difficult or time-con-
suming to identify appropriate library materials.

In the proposed system, the retrieval is carried out
using the information found in profiles of personal docu-
ments, the user’s interest profile in the personal library,
and the interaction history file, which describe the usage
of library materials. It is basically done at two stages.
First, when the user specifies a query to retrieve some
information, the query is modified interactively and
internally to satisfy the user’s current information need.
Secondly, the retrieved result is formed by categorizing it
based on the user’s specific declared preferences.

Personalized Filtering

Information filtering systems can help users by eliminat-
ing irrelevant information. They are akin to mediators
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between sources of information and end-users. Although
there are many similarities between information retrieval
and filtering, a notable distinction is that an information
filtering system must remember the user and individual-
ize its performance for that particular user’s personal
requirements and interests.” Specifically, it should moti-
vate the users in their information-seeking by providing
appropriate information at the right time. Hence, the
user’s long term interests and short-term requirements
(working contexts) should be incorporated into a person-
alized filtering process.

Generally, there are three stages in the filtering
process: (1) obtaining the user’s interests and require-
ments, (2) identifying the most suitable information
sources, and (3) presenting those results to the user at the
right time in a user-friendly way. Personal documents and
their profiles work as the basic foundation for these three
stages in filtering. In the proposed system, filtering is car-
ried out based on each profile as an automated back-
ground process whenever the profile is updated
significantly, and also periodically as specified by the user.
Keywords, phrases, and contextual information in profiles
are used to obtain the user’s interests and requirements.

The filtering process is performed in two ways based
on the contextual information given in profiles. The first
way of filtering is carried out considering the categories
of library materials. All library materials in specified cat-
egories, except those directly referred to the personal doc-
ument, are accessed to identify the relevant library
materials. For this purpose, it is required to calculate their
relevancy factors.

Let Fj be the relevancy factor of a library material for
a given personal document.

n n,
2 xw, + Zx,. w;
i=1

e .
I
i=1 i=1

Where n1 and np are the number of keywords and
phrases in the profile, respectively, X; is the frequency of
a keyword or a phrase in the given document, and is the
weight for a keyword or phrase found in its profile.

Library materials whose relevancy factors are greater
than the given threshold are selected as filtered docu-
ments identified inside the context of a personal docu-
ment. The above formula for the calculation of the
relevancy factor is based on the theory presented in
Salton.”

The second way of filtering is done without consider-
ing the categories of library materials. In this case, the
library materials contain at least 50 percent of keywords or
phrases and are retrieved by using library search engine.
Then their relevancy factors are calculated to select the
most suitable materials for a given threshold value.

The filtered library materials are recorded in the pro-
files themselves and presented to the user at appropriate
times. For example, when a personal document is
opened, new filtered information segments in its profile
are added to the document.

I The Prototype System

We developed a prototype system to investigate and
demonstrate the mechanism discussed in the previous sec-
tions. It provides the software engineering approach that
could be used to establish a personalized library service.
The architecture of the prototype system is given in figure
6, and the system is presented as an integrated interface of
the digital library and the user’s personal library. We use a
document base of published materials on a Web server as
the library, and the prototype system is developed as a
client component while maintaining a low coupling
between them. This prototype runs on top of the Java
Virtual Machine and the user interacts with the system
through two components called DL Browser and Personal
Document Editor. Facilities for material personalization are
provided in the Personal Document Editor, which also pro-
vides an interface to the user’s personal library. DL
Browser facilitates navigation in the library just like a nor-
mal browser and consists of tools for personalized retrieval
and personalized filtering, which are provided in collec-
tion personalization. In addition, an agent called Address
Accuracy Detector is used to maintain the personal docu-
ments in the personal library. It detects the changes in the
shallow-copied segments and updates them if possible.

DL Browser

The DL Browser is similar to a normal Web browser in its
ability to navigate through library materials once a user
logs into the digital library. Its starting page is called
Public BookShelf, which is the main gate of the digital
library. It provides facilities to navigate the collection of
library materials under different classifications (alphabet-
ical, author, publication date, and catalog entries). Links
to library services and other notices are also included in
this page. The user can also access the main library search
engine directly from this page.

Whenever material is selected for reading, the user
can apply shallow copy to it to personalize its content. As
we described in the section on material personalization,
when the user selects a segment of library material, its ref-
erence addresses are determined and can be pasted on the
personal documents. When an article or whole book is
selected, the relevant entries are updated in the Personal
BookShelf, which is the main page of the Personal
Document Editor.
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Address Accuracy
Detector

Figure 6. Architecture of the Prototype System

Figure 7 shows the screen shot of DL Browser and the
subwindow of a personalized retrieval tool. When the
user presses the P.Retrieval button on its menu bar, the
sub-window of the personalized retrieval tool appears
allowing the user to specify a query and different options.
Generally, it retrieves the documents based on the user’s
working context (default option), which is described by
the currently opened personal documents. Queries can be
given based on the user’s interest profile or as direct
queries by suspending personalized features. Additional
options are provided to classify the output results list.

The personalized filtering tool, which is another main
tool in the DL Browser, filters the information based on
the user’s interest profile as well as the user’s current
working context. The filtered library materials based on
the user’s working context are listed at the end of the per-
sonal documents. Also, by pressing the P.Filtering button
on the toolbar, the user can see the filtered materials
based on the user’s interest profile. The user can also
modify the options for personalized retrieval and filtering
going through the Options menu in the DL Browser. It
allows the user to modify relevant weights and threshold
values for the user’s interest profile and to manually edit
the current interest profile.

Personal Document Editor

The Personal Document Editor provides facilities to create,
open, and maintain the personal documents. Its main page,
Personal BookShelf, is a personalized interface for the dig-
ital library and integrates it with the user’s personal
library. The user can interactively modify the content and
appearance of Personal BookShelf and it also lists the per-
sonal documents in the personal library classified under
notebooks, personalized articles, and ized books.
The Personal Document Editor provides the relevant
functions for the content management of personal docu-
ments. Whenever the user wants to perform the shallow
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Figure 7. Personalized Retrieving in DL Browser

copy on opened materials in the DL Browser, the relevant
segment should be selected using the mouse just like a
normal copy function. If the segment consists of an image
object, it should be opened in a separate window map-
ping it into virtual coordinates. Then the virtual coordi-
nates are used to determine the addresses of image
segments.” The user can insert shallow-copied segments
into any location inside the personal document by plac-
ing the cursor and pressing the relevant button.

Figure 8 shows a notebook in the Personal Document
Editor. This notebook shows the book segments copied
from many library materials and the user’s annotations/
comments. All contents have been reformatted and their
appearance is different from the original. Each segment
acknowledges original segments by placing corresponding
references to it. At the end of the personal documents is a
list of the relevant library materials filtered for this personal
document using the filtering tool. If the user is unsatisfied
with the filtered items, he or she can review the weights and
thresholds assigned to the opened personal document by
going through the Options menu in the DL browser.

Figure 9 displays a personalized article with its origi-
nal article opened in the back window. The front window
shows the personalized article as a user-defined view of
original library material. The user has reformatted the
original article and added annotations.

I Related Work

The work in this paper presents our ongoing project on
developing a personalized library environment in the
digital library.
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This study was started to investigate how human-
computer interaction in the digital library can be
enhanced by providing a better information environ-
ment. Notebook metaphor-based interface mechanisms
demonstrate the importance of a personalized interface
on the client side.” The personal document model is the
extended version of the notebook model with virtual
authoring mechanism.” Information filtering, or what we
refer to as collection personalization, is an integral part to
be provided in digital libraries. There have been many
studies on this issue.* However, trials are limited to one
aspect of the personalization. One of the most active
research topics is to capture the user’s interest for deter-
mining a profile used in information filtering. Monitoring
the user’s interaction with information sources using
software agents is the popular approach.” However, the
personalization is not merely collection personalization
according to the user’s interests. Facilities provided for
material personalization enhance the user’s active read-
ing activities, and the shallow copy technique can protect
both copyright requirements and ownerships of library
materials.* The personalized information environment
for the digital library, which we are presenting in this
paper, illustrates how material personalization is useful
in enhancing software development requirements for col-
lection personalization.

The model in the study by Joaquim et al. is close to
our personal document model, in which two entities
(information tokens and information artifacts) are
described on the level of library materials.” Information
tokens represent particular information contents (what
we described as segments), and information artifacts are
views created recursively over information tokens by
copying, structuring, combining, annotating, and so on.
The personal document model offers a practical and tech-
nical framework for the specification of personalized dig-
ital materials.

A conceptual structure for the personalized informa-
tion environment of the digital library is proposed in a
study by French and Viles.” It addresses the customiz-
ability of resources based on the palette of resources. A
system called InfoBeans, given in Bauer and Dengler, can
be used to personalize a process of gathering and inte-
grating information sources.” A framework for analyzing
the role of personalization in the design of any user expe-
rience is presented in Kramer, Noronha, and Vergo.” It
describes a user-centered design (UCD) process to
develop the object-oriented interfaces for e-commerce
applications. According to Carroll and Rosson, and
Quiroga and Mostafa, the explicit way for capturing the
interests is not always successful since the user is not will-
ing to spend a considerable amount of time and effort to
maintain the functionality of the system.” Using implicit
methods, the user’s changing interests can be captured
without interfering with the user. In our proposed frame-
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Figure 9. Personalized Article

work, material personalization can be used to capture
interest profiles implicitly.

l Conclusion

In this paper we introduced the framework called a per-
sonalized information environment in a digital library
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that is accessible through a network. Tools in a personal-
ized information environment, which are developed as
client-side components, can be used to personalize access
to library materials and those tools benefit each other to
maintain their services. We presented the mechanism for
three such tools: active reading, personalized retrieving,
and personalized filtering under the personalization of
digital library sources.

In our vision of the personalization of digital libraries,
two schemes are supported: collection personalization
and material personalization. If they are addressed on a
single platform, they benefit each other by creating a
cycle of enhanced interaction. Collection personalization,
which includes personalized information retrieval and
filtering, is generally considered as the mechanism that
reduces the information overload. Material personaliza-
tion can be used to personalize the content of library
materials, thus improving their usage.

In material personalization, facilities are provided for
users to consume library materials according to their indi-
vidual requirements and interests, and specifically allow-
ing them to carry out active reading of library materials.
The personal document model proposed in this paper is a
successful design for the material personalization of digi-
tal libraries. It describes how a personal document exists
as a personalized view of library materials and functions
for active reading. We applied the shallow copy tech-
nique for construction of personal documents to safe-
guard the copyright requirements of original sources and
also to protect ownership of library materials. In shallow
copy, when the data segments of published materials are
copied to the personal documents, only the addresses of
these segments are stored on the documents.

In collection personalization, retrieval and filtering
are personalized by connecting those processes with per-
sonal documents. Personalized retrieval and filtering are
based on what the user is generally interested in or wants
in a particular working context. Hence, the main issue is
to capture these working contexts and interests in an
implicit way as much as possible through monitoring the
user’s interaction. In this paper we demonstrated how the
personal documents of material personalization could be
used to determine the working context and user-interests
in a personalized information environment. The user cre-
ates a personal document with a specific objective in the
usage of library materials as described in material per-
sonalization. Hence, one or more personal documents
that are currently opened describe the user’s working
context at a particular stage. Content- and context-based
knowledge are determined by analyzing the personal
documents and are represented in the corresponding pro-
files. The profiles of all personal documents in the per-
sonal library are used to determine the user’s interests. A
term-weighting schema is considered to generate those
profiles. The filtered library materials are presented to the

user by appending relevant links of them to correspon-
ding personal documents. The user can modify the filter-
ing by modifying weights or editing the profiles.

In this paper we also briefly presented the prototype
system which we are developing to demonstrate the per-
sonalization of digital library. The work discussed in this
paper contributes to application development of person-
alized information environments in the digital library. In
the future, we are planning to investigate other issues in
personalization of the digital library such as situated per-
sonalization and personal documents-based information-
sharing for collaborative activities among digital library
users.
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Communications

Weaving
Multimedia into
the Collection: One
Library’s Journey

Gail Golderman

For well over fifteen years, Schaffer Library
at Union College in Schenectady, New
York, has experimented with a variety of
methods to best manage acquiring and
granting access to multimedia material.
This article conveys the journey one library
has taken in order to evolve to the present
system of full integration of nonprint pro-
cessing with print processing within the
cataloging department. This has included
reorganizations of the cataloging depart-
ment, creation of detailed documentation,
maintenance of a regularly updated Web
site for immediate access to relevant links
and procedures, and most significantly,
providing staff members with essential
skills and equipment to better enable them
to have a working familiarity with contem-
porary information formats and standards.

Literature suggests that nonprint
media has occupied an enhanced role
in library collections for quite some
time, particularly with the adoption
of AACR2 for all holdings.' For well
over fifteen years, Schaffer Library
has experimented with a variety of
methods to best manage acquiring
and granting access to multimedia
material. The experimental phases
necessary for conceptual and hope-
fully actual realization and fulfill-
ment have steadily evolved to the
present system of full integration of
nonprint processing with print pro-
cessing within the cataloging depart-
ment. This has involved the
perception that appropriate changes

Gail Golderman (goldermg@union.edu)
is Electronic Media Librarian, Schaffer
Library, Union College, Schenectady,
New York.
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needed to occur, including two reor-
ganizations of the cataloging depart-
ment within the past six years,
creation of detailed documentation,
maintenance of a regularly updated
Web site for immediate access to rele-
vant links and procedures, and most
significantly, providing staff mem-
bers with essential skills and equip-
ment to better enable them to have a
working familiarity with contempo-
rary information formats and stan-
dards. All staff in technical services
now have Internet-based access to
OCLC from their desktops and first-
hand experience with cataloging
nonprint items such as videos, audio
CDs, CD-ROMs, and resources with
multiple formats. The end result is
that presently all acquisitions are
now administered more efficiently as
a benefit not only to the daily work-
flow in the department, but to the
library as a whole and the entire
Union College campus community.
One of the first steps taken to
address integrating multimedia into
the collection was a proposal submit-
ted to the library director in 1985 by
the automation committee to pur-
chase audio CDs and to discuss a
future CD collection development
plan. The proposal requested funds
for a minimum initial collection of
thirty-five classical and fifteen jazz
and popular music titles. This pro-
posal was accepted along with the
request to purchase a portable CD
player that would be made available
for in-house use only, similar to other
equipment kept under supervision of
the circulation desk. Money was allo-
cated and procedures were estab-
lished for cataloging the CDs utilizing
a local cutter system. The cataloging
and processing task was assigned to
one individual in the cataloging
department and so began the journey.
It soon became apparent that
wider library involvement was called
for, which led to the formation of a
multimedia committee in the late
1980s. This committee’s charge was to
create policy for an eclectic mix of
nonbook resources that had begun to
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accumulate within the library. As this
material gathered, several pressing
issues emerged not only for technical
services, but for both collection devel-
opment and public services as well. A
major concern was where material
would be housed. A renovation and
new building project was in the pre-
liminary planning stages and serious
space limitations were a reality for the
existing collection. Should this new
material coexist in the stacks with
monographs or be housed in a sepa-
rate location? There already existed
the precedent for separation in
Schaffer Library with the existing
phonograph records and the newly
acquired audio CDs. Should the mate-
rial circulate? Should the material
have different borrowing terms than
the regular circulating collection?
Should the material have Library of
Congress (LC) classification? Should
specified hardware and software be
purchased for access to certain in-
house resources? The list of questions
grew. Most importantly, responsibility
for training, creating processing pro-
cedures, and cataloging this new
assortment of material had to be
assigned. Lists were made, policy was
decided on, changed, and changed
again. The multimedia committee
became less involved as the cata-
loging department took action, but
issues continued to arise between
departmental sections and commit-
tees relating to circulation, storage,
preservation, and security.

Literature on managing multime-
dia within a main circulating collec-
tion illustrates that we were not alone
with our questions. Weihs recom-
mended intershelving of nonprint
resources in the main library shelves to
promote easy browsing and retrieval
by patrons.? Other libraries grappled
with concerns of circulation, access,
and processing as well. The debate
continued, evident at the American
Library Association (ALA) Midwinter
Meeting, where Errickson discussed
the advantages and disadvantages of
storing disks and CD-ROMs with or
without the accompanying book, and



Seaman and Carter provide insight on
the University of Colorado library’s
policy to separate accompanying
materials from books.’ Changing tech-
nology will continue to foster debate
for our profession as noted by the
European Library Automation Group
(ELAG) 1999 Library Systems Seminar
on Managing Multimedia Collections.*
Additionally, a recent study by the
Texas A & M University Libraries pro-
vided a set of recommendations for
access to material with accompanying
CD-ROMs, which resulted in a revi-
sion of current library policy of hous-
ing material separately.®

When I first joined the cataloging
department we were comfortable
with processing audio CDs and books
with accompanying software, which
at that time primarily consisted of 5%-
inch floppy disks. Our procedure was
to separate the workflow from regu-
lar new book cataloging and with
books with accompanying software,
send the material to the systems
librarian, who would review the book
and create a back-up copy onto a 3%-
inch disk. The book and back-up disk
would be sent back to the cataloging
department, where the designated
staff member would catalog and
process both the software and new
book. The back-up disk and the book
would then be available to circulate
together, although the software was
stored behind the circulation desk.
Soon computers with 5%-inch drives
became obsolete and books began to
be accompanied solely by 3%-inch
disks. We still chose to create a back-
up disk in the event of corruption or
loss and the copy would circulate. In
the case of audio CDs, the staff mem-
ber would wait for a book truck to
accumulate and then designate time
to assign cutter numbers, locate
OCLC records, catalog, and process.

The library began to make
progress with cataloging additional
formats. A collection of folk music on
cassettes was added to the circulating
collection. The library chose to inte-
grate this material with the rest of the
circulating collection. Videos were

purchased for the first time on a
small scale when faculty requested a
title for class viewing. A separate
fund was established for video pur-
chases and we soon had a mini-col-
lection, set out on shelves for
browsing. The library also began to
purchase audio CDs to replace the
collection of aging phonograph
records that had been part of the cir-
culating collection. The audio CD
procurement has evolved from that
initial proposal to scheduled pur-
chases several times per year with a
separate fund from which material is
acquired. Our CD collection, which is
quite popular with students and fac-
ulty, has grown tremendously from
that original fifty-CD purchase and
includes a wide variety of artists and
genres. The collection does circulate
and is shelved separately for easy
browsing.

Not much has changed and, at
the same time, so much has changed
in ten years regarding cataloging
books with accompanying software
and videos. We still perform the same
original procedures to an extent,
although our cataloging standards
are more complete, and our process-
ing methods have been greatly sim-
plified. Of course, now CD-ROMs
have become the media of choice for
authors and publishers (with Web
sites thrown in for errata and update
information) even though floppy
disks still accompany a small per-
centage of books. While we still make
back-up disks, we do not burn CDs
to maintain a safe copy and have not
had problems with corruption or
theft. We also fully catalog CD-ROM
databases and selected government
document CD-ROMs based on refer-
ence value and data type, as both cir-
culating and noncirculating material.
While the government document
CD-ROMs are available for brows-
ing, the remaining media that is
available for checkout is held behind
the circulation desk.

Within the past two years the
library inherited responsibility for
well over one thousand video titles,

most of which were not integrated
into our online catalog. We presently
handle requests for new video and
CD-ROM material the same as the
acquisition of new books. Although
we assign LC call numbers to our
new video purchases, we have kept
the local numbering classification
originally assigned to the inherited
videos and the collection is no longer
browseable, but can be searched via
the online Web catalog. Several new
videos arrive on a weekly basis
although the majority tends to be
processed as “rush” material for a
particular faculty’s classroom or
reserve-room use. While the multi-
media committee has long-since dis-
solved, we still contend with
collection, housing, database display,
bibliographic standards, circulation,
software, and hardware issues. It of
course becomes more complicated
with each new format we introduce
into the collection, which more often
than not makes past decisions obso-
lete or incorrect.

The latest challenge has been
DVDs, and in fact we recently
received our first double-sided disc.
This posed a question as how best to
physically process the material,
based on our current standards and
procedures. Several initial concerns
included whether we would circulate
DVDs as we do videos, or designate
equipment in the library for viewing.
Our video policy had changed over
the years to one that allows borrow-
ing, at first to in-house use only,
(except for faculty) and then recently
we have reverted back to a circulat-
ing status for the entire college com-
munity. We had equipment already
allocated for viewing videos in our
new group study rooms and the
library recently designated equip-
ment for in-house DVD use as well.

An initial reorganization of the
cataloging department occurred in
1995, with the addition of the elec-
tronic media librarian position. This
position was primarily responsible
for departmental processing of non-
print material and the inclusion of
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electronic access to periodicals into
the online catalog. At that time we
thought it most efficient to designate
one staff member to be the official
nonprint assistant and to keep
responsibilities separate from the
other cataloging staff. This staff mem-
ber would incorporate audio CDs,
books with accompanying software,
videos, or CD-ROMs into the daily
workflow. With an unforeseen
vacancy in that position, all cata-
loging staff had to lend a hand. Our
written documentation was accept-
able for audio CDs, books with soft-
ware, and videos, and sketchy or
nonexistent for the rest. Of course any
documentation or procedure that did
exist had been clearly understood by
the assigned staff member who from
the beginning kept the operation run-
ning quite smoothly. With the
vacancy, we realized the information
was totally unfamiliar to the rest of
the cataloging department and
needed to be updated and restruc-
tured not only to meet our current
bibliographic standards, but to coex-
ist with our ever-changing library-
wide policies as well. It is possible
that we never realized the volume of
multimedia material we acquired on
a regular basis, and not having com-
plete and current documentation for
all aspects of the routine was devas-
tating to the department. This set us
back quite a bit with backlogs and a
. great deal of scrambling to train not
only ourselves, but to begin the cre-
ation of new and the updating of
existing procedures.

Through all this development,
what is radically different for our
technical services section, and specif-
ically our cataloging staff, is that we
now routinely catalog a variety of
multimedia material. Most impor-
tantly for the department and the
daily workflow, this work is no
longer isolated with one individual
but is handled by everyone in the
department. We have yet to mix dif-
ferent formats on a given daily work
truck, but we are indeed moving in
that direction. Our goal is to have

200

books, videos, CD-ROMs, or material
with multiple formats handled col-
lectively on the cataloging side. We
still will continue to separate formats
for the student assistants to produc-
tively complete the physical process-
ing. We have documented each step
on our technical services Web site,
which is updated regularly.® Each
specified format has three associated
components:

= cataloging procedures, which
offer general statements about
the particular format and rele-
vant information to be utilized
during the copy cataloging
process with examples of com-
plex situations;

= an editing guide, with notations
for the fixed or variable MARC
fields that are necessary to add,
edit, or delete; and

= a set of detailed procedures with
illustrations for physically pro-
cessing the material that exists
not only for our staff members,
but also, more importantly, for
our student assistants.

When initiating a new format, the
entire cataloging staff uses the team
approach to examine the procedures,
ask questions, and offer suggestions.
After the changes have been imple-
mented and updated to the Web site,
the new format is cataloged. Staff
takes part in the actual labeling and
other physical processing routines, so
that all feel comfortable to train and
assist students, to fill in during
breaks without students, or to handle
rush material.

For this latest stage to be imple-
mented, we took a hard look at the
department’s needs and all the staff
members’ experiences and skills. We
invested a great deal of time and
energy on the second phase of the
reorganization of the cataloging team.
With proper documentation on hand,
everyone accepted new challenges,
shared responsibilities, and began to
feel comfortable with cataloging a
book truck of videos, or audio CDs, or
books with accompanying material.
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Now that the routine is nearly com-
plete, our next goal is to thoroughly
review all formats, change any incon-
sistencies, simplify where possible,
and it is hoped, continue to pat our-
selves on the back when we realize
how far we have come.

Having online documentation
allows us to make changes in order
for all to stay abreast with current
standards, not only locally, but
nationally as well. This process has
been invaluable for the department,
the library, and the campus commu-
nity, with regards to handling the
flow of all material in an effective,
timely, and simplified manner. The
journey continues as the technology
changes and we await the next format
to be introduced into our collection.
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Creating an
Instant Messaging
Reference System

Jody Condit Fagan and
Michele Calloway

Libraries are expanding digital reference
services to include chat and instant mes-
saging. Various companies have developed
systems for purchase that meet this need
without requiring users to download new
software or learn a new skill. These systems
share many features in common, including
transcript storage, sending URLs, and
pushing Web pages. Several librarians at
an Association of Research Libraries aca-
demic library wished to test instant mes-
saging reference with the ability to control
and experiment with different implementa-
tions of these features. This article describes
the features of instant messaging reference
systems and the in-house development of a
system that incorporates them.

Online reference, specifically the fla-
vor known as chat or instant messag-
ing reference, is definitely a hot topic.
At the American Library Association
(ALA) 2001 Annual Conference, the
topic cropped up in poster sessions,
in programs, at the exhibits, and in
planning committees.! There are
many resources available for libraries
interested in starting online reference
services, including bibliographies,
registries of services, and electronic
discussion lists.?

Morris Library at Southern Illinois
University—Carbondale has offered
digital reference through e-mail and
online Web form for about three years.
Use has increased dramatically each
year; in FY00, it received only 348

Jody Condit Fagan (jfagan @lib.siu.edu) is
a Social Sciences Librarian, and Michele
Calloway (mcallowa@Ilib.siu.edu) is an
Undergraduate Librarian, Morris Library,
Southern lllinois University-Carbondale.
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questions, while during FYO01 it
received 629 questions. Some of the
increase in digital reference traffic is
credited to the redesign of the library’s
home pages, in which the e-mail serv-
ice was made more prominent. Also
during the redesign, the library imple-
mented a Web site search that catego-
rizes results by resource type and
ranks items by librarian-assigned
metadata.’ While the site search was a
popular tool, library patrons used it
ineffectively, with over half the
searches getting no matches. Many
were typing in specific topics as if they
expected books and articles to magi-
cally appear. Their desire for reference
assistance on the Web was an inspira-
tion to expand services.

During a study of the site search
in which transactions were logged,
the number of searches approached
the number of desk reference ques-
tions library wide.* This made it clear
that some patrons wanted to get help
from their workstations, and they
wanted to use a tool that provided the
advantages of site search. We hypoth-
esized that the simple input box was
the attraction of site search. It delivers
instant results and is (seemingly)
anonymous. Instant messaging serv-
ices have these same advantages.

The usage statistics from libraries
currently using instant messaging
reference show patrons are beginning
to show interest, but not at an over-
whelming rate. Table 1 shows statis-
tics for several libraries that were
reported at the ALA 2001 Annual
Conference poster sessions.’

We wanted a system that would
take advantage of the success of site
search, which we felt was due to its
up-front implementation at the top of
our Web pages, its speed, and the
implicit promise of instant results. In
a digital reference survey by Joseph
Janes, only half of the one hundred
fifty libraries surveyed linked to their
digital reference (e-mail or Web form)
from the library home page.® Ease of
use and access were of top impor-
tance; this meant simplicity, high
speed, and no technical difficulties.
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What’s Out There:
Library Instant
Messaging Reference
Systems

After deciding to try out instant mes-
saging reference, we needed to find
out what software was available, what
features were offered, and how well
different systems met our require-
ments. Steve Coffman from Library
Systems and Services (LSSI) says there
are “fifty or more vendors developing
software with varying degrees of
sophistication at present.”” Products to
be evaluated for this study were
selected by looking at the archives of
the Dig-ref electronic discussion list
and LiveRef: A Registry of Real-Time
Digital Reference Services by Gerry
McKiernan.” From these sources three
products were selected for review:
Live Assistance, LivePerson, and
Virtual Reference Desk (VRD) (LSSI).
Each of these companies’ Web sites
was visited and their chat demonstra-
tions were evaluated.” Transcripts of
the demonstrations, documentation
available on the Web site, and e-mail
from company representatives were
used to gather information about these
products. Although all three compa-
nies provided a live demonstration of
what patrons experience, none pro-
vided a demonstration of the library
side of the product. This made it diffi-
cult to determine if the various prod-
ucts would meet staff expectations.

Paul Constantine’s presentation
on Cornell University’s LiveHelp
Service at the 2000 Virtual Reference
Desk Conference outlines several key
points that libraries should look for
when selecting a live reference serv-
ice."” The following list was modified
to use as a checklist for comparing
the three software products:

1. Does not require special soft-
ware or hardware for the user.

2. Offers ability to push patrons’
browser to a desired page.

3. Offers ability to send active
embedded URLs.



Table 1. Use of Real-Time Reference at Selected Institutions

Institution

Software

Hours Usage

Usage per Hour
of Service

University of Florida

Golden Gateway Library Network* LSSl unknown; 6 hours
Carnegie Mellon University live person M-F 1-5 pm.
North Carolina State University LSSI M-F 9 A.M.=5 P\,
Alliance Library System** LSSI 24x7

eShare's Net Agent

M-F 10 A.M.=5 P.M.

100 questions per month

474 transactions in approx.
3 months

375 questions in 3 months 5.3
5-6 questions in 6 hour shift 1
60-80 questions per month 34

less than 1

less than 1 every
four hours

* Includes 22 libraries and 120 staff members participating in online reference.

** Includes eight institutions.

Offers ability to survey user.

Supports multiple browsers.

Logs transcripts for future ref-

erence.

7. Provides searchable transcripts.

8. Offers ability to create prefor-
matted answers for frequently
asked questions.

9. Identifies patrons by IP
address.

10. Offers fast response time.

11. Minmizes technical difficulties.

12. Is reasonably priced.

SR o

Summary and
Evaluation of Library
Chat System Features

Installation of Software

None of the products required instal-
lation of software for the user or for
the library. Although many free
instant messaging and chat programs
exist, most require installation, which
is why systems are being developed
specifically for Web customer sup-
port and chat reference.

Push the Patrons’ Browser

All three provided the ability to push
patrons’ browsers to Web sites but
implemented this feature in different

ways. Live Assistance opened a new
window on top of the chat window,
LivePerson opened a new window
behind the chat window with both
pages visible, and VRD opened the
new window in a frame next to the
chat window. LivePerson’s chat ses-
sion crashed twice when a Web site
was pushed.

Active Embedded URLs

VRD did not support sending active
embedded URLs in the chat box but
when a patron exits the system a
summary list is provided of hyper-
links to sites visited in the session.
The links are also active in the tran-
scripts that are sent via e-mail to
patrons. Both LivePerson and Live
Assistance make URLs active hyper-
links in the chat windows. Live
Assistance also allows patrons to
send URLSs as active hyperlinks.

Surveying the Patron

Live Assistance provided a password-
protected administrator account that
allows the library to create and edit
surveys. LivePerson offered surveys in
their Corporate edition. VRD did not
have a survey feature at the time of
writing; however, company represen-
tatives say it is in development.”

Supports Multiple Browsers

Live Assistance documentation claims
that their product works with all
standard browsers version 3.x or bet-
ter. VRD’s online documentation
could not be viewed with Netscape
4.7. When viewed through Internet
Explorer, the VRD documentation
recommended Internet Explorer or
Netscape 4.0 or greater. According
to customer service representatives,
LivePerson Pro supports all browsers.

Logs Transcripts for Future
Reference and Searchable
Transcripts

Live Assistance creates a database of
transcripts that can be searched and
allows librarians to assign categories
to each transaction for report purposes
(such as circulation and reference).
Librarians can also type additional
notes for follow-up using a post chat
wrap-up tool. Live Assistance does not
automatically make transcripts avail-
able to patrons, but the librarian can e-
mail a transcript after the chat session
is over.

LivePerson logs transcripts and
creates patron histories. These patron
histories identify repeat visitors with
cookies. Since LivePerson Pro does not
automatically make transcripts avail-
able and they do not require patrons to
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log in with an e-mail address, the
librarian would have to ask the patron
for their e-mail during the chat session
and cut and paste the transcript into
an e-mail message. It is possible to
search transcripts by date, librarian,
for the past week, or for a given
month.

VRD logs transcripts but they are
not searchable. Patrons are automati-
cally sent a summary of their chat
session as they close the chat and also
via e-mail. In one demonstration, the
e-mail of the transcript failed to
arrive, and the customer service asso-
ciate noted she had not received a
transcript of the conversation in
question either. When the patron
closes the chat, a window opens, list-
ing all of the Web sites or documents
that were sent by the librarian.

Ability to Create
Preformatted Answers for
Frequently Asked Questions

This feature was available with all
three products. Since only the patron
side was seen during demonstra-
tions, the various implementations of
this feature are unknown.

Identify Patron by IP Address

Live Assistance identified the IP
address of the patron for the librar-
ian to view during the chat. In Live
Assistance, librarians can also view
the patron data collected prior to
the start of the chat and update the
patron data during the chat.
LivePerson uses IP addresses and
cookies to identify a repeat cus-
tomer and build a user history. If
cookies are not enabled, the history
feature will not be available to the
librarian. VRD does not track by IP
address. Some libraries don’t see
tracking as a positive feature due to
privacy concerns, particularly when
an outside company is providing
the service.”
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Fast Response Time

All three systems were reasonably
fast once the chat session began.
Some of VRD’s more advanced deliv-
ery features such as slide show and
escort took some time, and it seemed
to take a long time before an operator
replied to the initial inquiry during a
demonstration. They do send several
messages indicating that someone
knew a user was waiting and that “a
senior librarian would answer
shortly.” These response times may
not replicate the real world where
patrons or librarians may be using
various connection speeds.

No Technical Difficulties

All three systems were easy to use
and had a simple patron interface.
Live Assistance and VRD required
the patron to log on with a name and
e-mail address while LivePerson
provided just an input box. One of
the chat sessions with VRD had
some system slowdown problems,
and the e-mail transcript of one of
the conversations never arrived. In
two separate demonstrations with
LivePerson, the chat session crashed
when the company representative
pushed a page.

Price

LivePerson Pro Edition was the least
expensive of the three tested. The
Pro edition offered the basic chat fea-
tures for $89 per month. LivePerson
Corporate Edition allows surveying
and more reporting features for $350
per month. LivePerson does not pro-
vide on-site training, free or other-
wise, but provides live help through
their home page, and one-on-one
usage instruction from account man-
agers. Live Assistance was the next
most expensive at $150 per month.
They also charge a one-time fee of
$500 for installation and over-the-
phone training. The most expensive
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by far was VRD at $6,000 per year
($500 per month). VRD also charges
a one-time fee for setup and training
of $8,000. Two-day on-site training
sessions are conducted by experi-
enced online reference librarians.
This initial training is supplemented
with regularly scheduled online
updates.

Summary of Features
and Product
Comparisons

A summary of the above features and
products is provided in table 2. All
three products provided the same
core capabilities. VRD provides more
features for sending information to
patrons but at $14,000 was deemed
too expensive, particularly because
potential usage is unknown. Also,
VRD did not provide some of the fea-
tures we were looking for. The VRD
system does offer nice features and
has the advantage of specializing in
library services.

Live Assistance had a more rea-
sonable price and offered most of the
features that we thought were impor-
tant. They also had ample documen-
tation on their Web site and very
helpful customer service representa-
tives who were knowledgeable about
the needs of library customers.

LivePerson Pro was the least
expensive product and offered the
basic services we wanted but unlike
the other two providers, LivePerson
did not seem interested in the special
needs of the library customer.

Our Instant Messaging
Reference System

Although Live Assistance would have
been our choice of the three systems
we evaluated, we decided to create
our own instant messaging system
incorporating the features on the



checklist. This would allow us to cus-
tomize the way it would be presented,
how quickly it responded, how it
operated, and what kind of data it
stored. We wanted to provide patrons
with a service similar in appearance to
our site search—but with librarians
answering the queries rather than a
search engine. Creating our own sys-
tem would also allow us to protect the
privacy of transcripts and patron data
and develop customized reports.
Also, our library was not in a position
to purchase a system at this time. The
administration was supportive of our
ideas, but not ready to commit to a
new service. External funding would
have taken time to acquire, and we
wanted to get started right away.

Morris Library is not the first to
use a homegrown system. Marc Meola
and Sam Stormont created a chat pro-
gram called TalkBack, described by
Meola as more of an “Internet paging”
system using pop-up windows than a
true chat.” In their test from fall of
1998, librarians at the physical refer-
ence desk additionally answered ques-
tions through TalkBack. In six weeks
(seventy-six hours per week), they
received eighty-six questions through
TalkBack. Meola and Stormont further
refined their program and have an
updated program called TalkNow,
which uses PHP and MySQL.*
Comparing the features of their sys-
tem and the three systems above
helped us in the development process
of our own system.

Our system was designed to meet
the requirements of the preceeding
checklist; figure 1 provides a brief
summary, while a more detailed
description of how the system works
follows.

The Morris Library Online
Reference system uses a Web browser
for both staff and patron clients, and
Wwas tested with success in both
Internet Explorer (5+) and Netscape
Navigator (4.0+ but not Netscape 6).
Both staff and patron clients are
extremely responsive, with nearly
Instant response when both parties
are directly connected to the Internet,

Table 2. Comparison of Product Features

Live Live Virtual
Features Assistance Person Reference
No special software or hardware Yes Yes Yes
Push the patrons browser Yes Yes Yes*
Send active embedded URLs Yes Yes No
Ability to survey user Yes No ** No
Supports multiple browsers Yes Yes Yes
Creates transcripts Yes Yes Yes
Searchable transcripts Yes Yes No
Preformatted answers for FAQs Yes Yes Yes
Identify patron by IP address Yes Yes No
Fast response time Yes Yes' Yes
Technical difficulties No Yes Yes
Training/setup fee $500 $0 $8,000"
Subscription price $150/month $89/month $6,000/yr

* VRD also offers delivery options of escort, slideshow, and capture.
** LivePerson Corporate edition provides surveys for $350 per month.
+ LivePerson was fast, but experienced technical difficulties when pages were pushed.

" Two-day, on-site training.

and only a second or so delay when
one party is on a 28K dial-up connec-
tion. Since the only requirement for
the system is a Web browser, library
staff and patrons can be in virtually
any location. A test between the
library, located in southern Illinois,
and Cleveland, Ohio, resulted in no
significant time lag.

When a librarian is online, the
library’s home page (see figure 2) and
the footer on every subsequent page
have an input box and an invitation to
patrons to enter a question if they need
help, thus providing access to our
instant messaging reference service in
a similar manner to the site search.
After clicking the submit button, a
patron is connected with the service.

Patron Interface

The patron window is split into two
frames (see figure 3). The top frame

contains brief instructions, an input
box with a submit button, and a dis-
connect button. The bottom frame
contains either information about the
connection or a conversation.

After a staff member responds,
the bottom frame patron window
changes from “attempting to con-
nect” to a display of the conversation
so far: the patron’s first submission
and the staff member’s first response.
The top frame changes to include a
graphic showing that the patron is
online, and also displays the screen
name of the staff member at the other
end of the connection.

Once the patron is connected, the
conversation continues as long as both
parties are interested. The patron can
disconnect at any time with the
Disconnect button, and is then taken
to a screen that offers the option to
reconnect, close the window, or dis-
play a transcript of the conversation.
This screen is also where a brief Web
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. Does not require special software or hardware for the user.

Requires only a Web browser on both ends, similar to all three
systems.

. Offers ability to push the patrons’ browser to a desired page.

Opens new pages in the background window, but leaves the
focus on the online reference window.

. Offers ability to send active embedded URLs. URLs appear as

active hyperlinks to both staff and patrons. Only staff can send
active URLs

. Offers ability to survey user. Survey pops up upon discon-

necting; questions can be added, changed, or removed as
staff desire. Surveys are linked to conversation transcripts and
user information.

. Supports multiple browsers. Tested with success in both

Internet Explorer 5 and Netscape 4.0+.

. Logs transcripts for future reference. Transcripts are logged

and can be printed, saved, or emailed by both staff and

10.

) 3 B

2

Provides searchable transcripts. Transcripts are stored in a
database and can be searched by any field including staff
member, IP address, keyword in full text.

Offers ability to create preformatted answers for frequently
asked questions. Each staff member can create their own sub-
database of frequently asked questions. A pull down list facil-
itates answers requiring edits, while buttons send
preformatted answers instantly.

Identifies patron by IP address. IP addresses are visible to
staff during and after the conversations. A database also
notes if the IP address is on or off campus, or is in the library.
Offers fast response time. Response time is a few seconds for
all users, whether on-campus, out-of-network, or out-of-state.
Is free of technical difficulties. Our system has had no techni-
cal difficulties since implementation.

Is reasonably priced. Our programmer estimates development
costs at approximately $2,000 based on his salary.

patrons.

Figure 1. Features of Morris Library’s Instant Messaging System

evaluation of the service is posted. In
case patrons close the browser win-
dow or walk away from the worksta-
tion without disconnecting, the
program periodically tests the
patron’s window to see if it is still
active. If it is not, the staff member is
notified that the patron’s window
probably has closed.

The patron transcript includes a
full record of the conversation,
including the time of each line of the
conversation, the screen name of the
staff member, and any URLs sent
during the conversation. The patron
may use the browser’s print, e-mail,
or save functions to preserve the
transcript for future reference.

Staff Interface

The staff interface begins with an
offline screen. The top frame of the
screen offers three options to connect:
“Willing to backup others,” “Ready to
answer questions,” and “Able to take
redirects only.” The first option is
equivalent to being on the front line of
a reference desk, while the second is
similar to being in a back office but
monitoring desk traffic to help if
things get busy. The third option was
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Figure 2. Morris Library Home Page

designed for nonreference staff to be
available for specific types of ques-
tions—for example, a member of the
circulation staff might be available for
redirected conversations concerning
renewals or overdue fine complaints.

The three connection options are
followed by a password input and a
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Connect button. There is also a link to
the maintenance pages. The bottom
frame shows connection status (such
as “You are offline”) and conversa-
tions when they occur. When staff
members choose a connection option
and enter their passwords success-
fully, the bottom frame changes to
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Ask a quick question and get a quick answer from an SIUC lbrarian.
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Type in your question below and cick “Send” 10 log info the service

Your question
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Figure 3. The Patron Interface

“Waiting . . . .” When a patron con-
nects to the service, the staff screen top
frame changes to an input workspace.
The bottom frame shows the conversa-
tion and information about the patron:
IP address, Web browser, and the time
the conversation began (see figure 4).
The lines of the conversation are listed
in reverse chronological order, so that
the most recent remark in the conver-
sations is listed first. This line is also in
bold text. Each line is labeled “Patron”
or by the staff members’ nicknames.

The top frame of the connected
staff window identifies the name
under which the staff member has
logged in and has various input
boxes for sending messages in differ-
ent ways.

The largest text area is for free-
text input, and is immediately fol-
lowed by the Send button, making it
easy to select after entering a com-
ment. Other input boxes allow staff
to select a preformatted answer, send
a URL as a hyperlink the patron can
click on, or enter a URL to which the
user’s browser is pushed. If a prefor-
matted answer is selected, the text
appears in the main input box, giving
the staff person time to edit any

details before sending the message.
The row of buttons following the
input boxes are staff-specific and are
similar to the preformatted answers
except they send their associated
messages instantly. Their intention
was for the most common of com-
ments, for example, “Welcome to
online reference,” or “Hang on, I'm
looking for the answer.” The Warn
buttons send warning messages of
increasing severity to ask if the
patron is still there and interested in
continuing the conversation, while
the Kill button disconnects the
patron.

If other staff members are logged
in, their names appear at the top as
options (radio buttons) to send mes-
sages to. The system defaults to
“patron,” however, as that is who the
staff member is supposed to be com-
municating with when connected. If
staff send each other messages, these
lines only appear in the staff interface
and are not displayed in any tran-
scripts. A redirect feature is also avail-
able when multiple staff are logged
in, allowing staff to pass entire con-
versations between each other. This
was designed to facilitate referrals.

Staff Maintenance

The staff maintenance pages have
five screens: View Summary, which
shows current settings (see figure 5);
Edit Buttons and Edit Answers,
which allow staff members to add or
change their preformatted buttons
and answers on an individual basis
(see figure 6); Edit Nicknames,
which allows users to add or edit
nicknames and passwords; and View
Conversations, which allows for
viewing or simple searching of past
conversations (see figure 7). Staff can
see others’ settings and conversa-
tions by selecting a name from a
pull-down menu before they enter
the maintenance section. Changes,
updates, and deletions may be made
while the staff person is logged into
the service.

How Does It Work?

Online reference is mounted on a
UNIX machine (Sun/Solaris) using
the Apache Web server and uses Perl,
MySQL, JavaScript, and HTML. All
four languages are free and ample
documentation is available on the
Web.” Perl has excellent process, file,
and text manipulation facilities, par-
ticularly with Web applications. This
made it a natural choice for the back-
bone, as described below. MySQL, a
database management system, is
easy to install and can store and
retrieve large amounts of data very
quickly. Anyone who can write SQL
queries can query it. JavaScript and
HTML, are necessary for the manipu-
lation of Web browsers, which serve
as the client.

In summary, the operation of this
instant messaging system can be
thought of as a database that contains
the full text of a conversation. By sub-
mitting Web forms, the staff member
and the patron update the same data-
base table. Updated results are dis-
played in the bottom frame of each
interface, so that each sees the current

CREATING AN INSTANT MESSAGING REFERENCE SYSTEM | FAGAN AND CALLOWAY 207



conversation. The mechanisms that
coordinate these actions are written in
Perl, the information is stored in
MySQL, and the display is presented
with both JavaScript and HTML.

Perl

Perl is the actual program which
sends the MySQL queries, JavaScript
scripting, and HTML tags to the cor-
rect place at the correct time. The
MySQL queries, the JavaScript
scripts, and the HTML tags all reside
in the Perl code.

The program itself resides in three
files written in Perl: chat_patron,
chat_staff, and chat_maint. The first
two are the actual instant messaging
programs, while chat_maint provides
an interface for database management.
All three Perl scripts use the Perl DBI
module, which contains the necessary
functions to interact with the MySQL
database.

Chat_patron and chat_staff
directly communicate with each
other very little. Instead, each pro-
gram takes the input provided by the
staff or patron and saves it into a
database. The other program then
reads and displays the conversation
from the database. Because of the
speed of MySQL, this querying
process can take less than a second.
The only variables directly passed
between the two programs are the
session ID and the recipient, which
link the clients to the correct database
records. When a conversation is redi-
rected from one staff member to
another, only the recipient variable is
changed. In this way, a new staff
member receiving a redirected con-
versation gets all the information the
previous staff member had—they lit-
erally pick up the conversation
where the last person left off.

Although the patron interface
looks quite simple, the underlying
procedures are quite complex.
Chat_patron generally alternates
between two procedures. The first,
bottom_connect, contains the intrica-

Online Reference Online as Miriam Webster
Your response

]

d
-- |Sobcupnbmmodm i
Send a ud as a link Push thew browser to

| |

uieoms | Juiee | Memimbesses | Susiopbimsbeon | Emmtremer |
Open in new window Cyrrend conversation | Past conversations | Your settings

Your conversation: (most recent remark is listed first)

>> Patron: thanks! bye now

Miriam Webster try this one: AIDS = & moral issue ~ the ethical, legal, and social aspects. I is on the 3ed floor, at the call
number 362 1969792 A2868

Patron: oh, a general book on socal and ethical aspects

Mhriam ¥ what in

Patron mmmmw7

Miniam Webster Sure, hang on while | look!

Patron: Hi, can you find me some books sbout AIDS?

Info sbout the patron
* Thewr internet address s W21 b siv.edu P 131.230072021 User Jody Fagan Dept: SS

Thynuqm-uunim
Thia ronesreation hanan st 3 T3am

Figure 4. The Staff Interface

Online Reference Maintenance - summary page for Jody
View Summary | Edt Buttons | Edit Answers | Edit Nicknames | View Conversations

Buttons: (in the order they appear)

Label Text

Welcome! Hey, how are ya?

JustASec Let me think about that for just a sec. .

MoreinfoNeeded  Can you tell me a little more about your topic?

2 Your g is pretty complex. | think that you'll need to visit a reference desk in the
Mynmmdahtmmbuhmmumm

Hm. It's going 1o take me more than a few minutes 1o check on this - can you type in
your email address and I'l send you what | find that way?

Hellooo... Are you still there?

| haven't heard from you in awhile and need to disconnect you so others can use the
senvice - log back in if you need more help.

ugg

Figure 5. Staff Maintenance, Main Screen

cies of creating a file for the two pro-
grams to share, properly identifying
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which one it is and who the recipients
are, and updating the status of staff



Online Reference Maintenance - answers used by Jody
View Summary | Edd Buttons | Edit Answers | Edt Nicknames | View Conversations

Enter a new answer here ...

Keywords

|

Answer
3
o

Help Keywords appear in the select box on your tools page (and determine the sort order for all your
answers). The answer is displayed for editing when a keyword 15 selected To include 3 URL in an answer,
use this syntax (modfy & with the URL you are wanting): <a href="hitp /Awww Iib. siu edy”
target="onrefpush*>www kb s edu</a>

Edit your existing answers below ...

Kaywords

Jorticles sbout gener o topic

Answer

JFrom the lorary’s home page, «<a hret="Teip Serww i stuods”

argete"orrefpush > www ib su educiss, cick on Find Artcies, then dick on ProQuest (of the very

fop of the page). Chck Continue Now you Can type In & Search - you might stert with just one word,
consider addng ther terms with AND, for examgle, “women (« pe N the

) M you need scholarly sriicies, check the Peer Reviewed” box betore you sesrch

Figure 6. Staff Maintenance, Preformatted Answers Screen

and patrons connecting and discon-
necting. The second, do_work, checks
to see if anyone is trying to talk to
someone else and lets the involved
parties know they are connected.

Chat_staff is very similar to
chat_patron, in that it is reading
from the MySQL database and post-
ing the results of a query to the bot-
tom frame of the staff window.
However, the staff client also checks
to see if the patron process is still
alive—(about every thirty seconds)
in case the patron has closed their
window. The staff side is also watch-
ing for a “warn” file, which would
indicate that a message from another
staff member has arrived, or a warn-
ing that a patron is waiting to get on
the system. The warn file reloads the
staff interface to include the new
information.

The two programs share many
features involved in providing clear
conversations; one example is that
actions such as pushing the patron’s
browser or sending a URL as a
hyperlink are sent as lines of the
conversation—but the actual char-
acters are replaced with a message
that makes sense to a librarian:
instead of

<script>open(“http:/ /url2goto.

com”,”onrefpush”)</script>,

the conversation would display

[opened page: http://url2goto.
com].

Chat_maint contains the insert,
append, and query statements neces-
sary to update, edit, and display the
database of conversations, staff mem-
bers, and preformatted answers. The

Perl script allows users to interact
with the MySQL database through
Web forms.

MySQL

MySQL is an open source relational
database management system. It is
freely available for download on the
Internet, is easy to install on several
platforms and operating systems,
and supports several client programs
and programming interfaces, includ-
ing the Perl DBI module.

The database is structured into
seven tables, which are listed in fig-
ure 8.

SQL queries within the Perl
scripts query the database for several
functions:

1. Create a staff member’s cus-
tomized workspace, including
preformatted answers and
buttons.

2. Update and display the cur-
rent conversations to both staff
members and patrons.

3. Show transcripts of conversa-
tions to both staff members
and patrons.

4. Display the current settings of
staff members’ profiles and
allow additions, editions, and
deletions through a Web form.

JavaScript

Functionality provided by JavaScript
includes most windows-based man-
agement tasks in both staff and
patron Web browsers. One of the
most important things JavaScript
takes care of is demanding focus from
the correct window, frame, and input
box. Focusing simply means keeping
the most important window at the
front of the screen, preventing the
online reference window from getting
buried under other browser windows
that might be open. The Perl scripting
initiates the focusing action at the cor-
rect time, but a JavaScript method
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View Summary | Edt Buttons | Edit Answers | Edit
Nicknames | View Conversations

Online Reference Maintenance - conversations with Jody . most recent histed first

Search all by keyword |

June 23,2001 -303pm  Click here 1o view the entie conversation,
Patron: >> Hi, can you find me some books about AIDS?
Miriam Webster >> Sure, hang on while | look!

June 23, 2001 - 301pm
Patron: >> help me

Click here to view the entire conversation

Muriam Webster >> Hi there, how can | help you?
Patron: >> Oh, just type some stuff for a demo

June 22, 2001 - 2 22pm
Patron: >> how come | got kilt?

Patron: >> did you hear?

Chck here 10 view the entwe conversation.

Miriam Webster >> cause you were already here

Figure 7. Staff Maintenance, Viewing Conversations

Conv_content: contains the actual lines of the conversation and the names of the partic-

ipants, the time and date, and the session ID.

Conv_headers: contains patron information such as IP address, type of browser used,
which staff member answered the call, and the time and date, and the session ID num-

ber.

Staff_answers: contains each staff members' pre-formatted answers, sort keywords for

each answer, and the associated staff ID.

Staff_buttons: contains the button labels, the text each button delivers, the associated
staff ID, and a numerical field by which the buttons are sorted.

Staff_names: contains only the staff ID number and the associated staff person's name.

Staff_nicknames: contains the nicknames, the staff ID number, and the password associ-

ated with the nickname.

Patron_response: contains the data from the patron evaluation form.

Figure 8. Descriptions of Database Tables

accomplishes it. Under direction from
Perl, JavaScript methods also open
and close windows, creating them to
be the correct size and with the
appropriate scrollbars and names.
JavaScript also plays a role in
managing the various HTML forms.
In the staff interface, for example,
JavaScript transfers the text of the
preformatted answers to an input
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box where they can be edited.
JavaScript also confirms actions with
dialog boxes, for example, deleting
records from database tables.

HTML

HTML is used to provide a graphical
interface for the online reference sys-
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tem. In addition to fonts, colors, and
page layout, HTML performs several
other functions, as directed by the
Perl scripting.

The bottom frame of the staff and
patron clients is directed by the Perl
script to check the database table for
new lines of conversation. When
there is a new line added, the HTML
<META REFRESH> tag updates the
display in the correct frame. Also, the
use of the HTML <FRAME> tag
allows separate processes to display
results in the same window, which is
split into two frames.

Advantages and
Disadvantages

There are many advantages to using
these languages in addition to the
simple functionality described above.
All are free and can be edited with a
simple text editor and require no
compiling. Programs written well in
Perl are exceptionally efficient; the
same is true of MySQL.

The only disadvantage of using
Perl is that programming knowledge
is required to install and configure the
system. As a database system goes,
MySQL is standard and therefore
would present no problem to anyone
familiar with writing SQL queries.
However, anyone familiar with the
other three can make changes within
the Perl script. For example, someone
who knew HTML could enter the Perl
code and change such things as col-
ors, fonts, and words.

Almost all of the disadvantages in
using these languages to create an
instant messaging system resulted
from the system’s reliance on Web
browsers as clients. For example, it is
challenging to write JavaScript that is
acceptable to both Netscape Navigator
and Internet Explorer. Both browsers
have internal rules for handling
JavaScript commands, and use slightly
different flavors of HTML. This made
it difficult to design a system that
worked identically in both languages.



Testing the New
System

The instant messaging system
described above took the library’s
Web programmer the equivalent of
three work weeks, or about $2,000, to
complete. Morris Library will be test-
ing this instant messaging reference
system in the summer semester of
2001. We plan on limiting our audi-
ence to the SIU domain by only
showing the service to SIU IP
addresses. Creating our own system
and hosting it on our own server
allows us to authenticate by any
desired IP range and limit our audi-
ence as necessary. We will be provid-
ing a URL to distance learners so that
they may access the service from any
location.

The service will be staffed
Monday through Thursday, 14 pMm.,
which are our peak hours of use. Staff
working digital reference shifts are
doing so on a semi-volunteer basis
and do not necessarily receive relief
from other duties. In general, staff are
taking one three-hour shift per week.
Staff participants meet regularly to
evaluate experiences and suggest
improvements. As a result, we may
change the way we offer access to the
service, the wording of links to the
service, staffing, or other options as
we respond to patron input.

If our system offers good service
to patrons and it is something the
library is interested in pursuing, pol-
icy issues of greater depth will be
examined. These would include who
we will offer service to, how we will
staff the service, and issues of refer-
ence quality and evaluation. We are
continually reexamining our system
requirements to meet our needs.

Future Exploration

By creating our own system, we will
be able to tweak it to accommodate
our use. We are able to quickly insert
and edit survey questions, search our

transcripts, and manage the data
with great flexibility.

In addition to studying the actual
system, we will be trying to evaluate
how reference practices may be dif-
ferent through instant messaging.
During initial use, we have already
noticed a difference in the type of
questions we receive. In a study of
human-computer-librarian interac-
tion, SooYoung Rieh found that
librarians who formerly had the role
of intermediaries now seem to have a
role of technical assistants based on
the types of questions they receive at
the reference desk. Based on initial
use, we have received no technical
assistant-type questions through
online reference, although they are a
frequent occurrence at our physical
reference desks.” There are numer-
ous avenues for investigation con-
cerning this new technology and its
use that could be investigated in
future research.

The source code for online refer-
ence will be posted on the OSS4lib
Web site (www.oss4lib.org) for down-
load, however no technical support is
available due to lack of resources.
Librarians are encouraged to become
involved in the development of refer-
ence software, whether it is through
suggestions to companies who make
such software or by creating in-house
systems.
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Tutorial

The Service of
Server-Side Includes

Michelle Mach

The use of server-side includes (SSI) sim-
plifies Web site maintenance by generating
Web pages on-the-fly, rather than creating
static HTML pages. This article provides
examples and instructions for common
uses of SSIs, including displaying environ-
mental variables, inserting file information,
and using the advanced capabilities of
extended SSI (XSSI). Potential concerns
including security, WYSIWYG (what-you-
see-is-what-you-get) editors, filename exten-
sions, and server load are discussed, as are
the advantages and disadvantages of SSI
over more well-known tools like CGI,
JavaScript, or Active Server Pages (ASP).

Many librarians are turning to
dynamically generated Web pages to
more effectively manage the growing
numbers of library Web pages.
Creating Web pages on-the-fly mini-
mizes the amount of HTML coding
required by staff, encourages HTML-
resistant staff to participate in Web
site maintenance and development,
and allows libraries to offer more
customization to their Web site visi-
tors. It also allows libraries to
respond more quickly to needed
design or content changes. As
Atelman notes, “To move forward,
libraries must stop thinking of their
Web sites as collections of HTML
pages and view them as dynamic
resources for information and serv-
ices that patrons will use in highly
individualized ways.”!

Different levels of dynamically
generated pages are obtainable,
depending upon the level of skill,
staffing, money, and training avail-
able at the library. At one end are the
fully customized databases that use
PHP, ColdFusion, or other tools to
generate entire Web pages or sites
based entirely upon user requests or
queries. At the other end are tools
like ASP, JavaScript, CGI, or SSs that
generate parts of Web pages or add

limited customization features. For
many libraries, especially those with
medium-size Web sites and limited
technical staff, this second group of
tools is worth investigating.

In particular, SSIs exhibit several
advantages over other, similar dyna-
mic techniques. Introduced in the
early 1990s by the National Center
for Supercomputing Applicatons
(NCSA), SSI support comes standard
with most servers. ASPs, on the
other hand, work only on Internet
information service (IIS) servers.
Unlike CGI scripts or PHP program-
ming, implementation of SSIs is
fairly quick and does not require
special programming skills. In addi-
tion, pages containing SSIs have a
normal URL for users to remember
and cite, rather than the lengthy
search query string URL that data-
base-generated pages create. SSIs
also do not depend upon users to
turn on browser features like
JavaScript, nor do they rely on cer-
tain browser versions to work like
cascading style sheets (CSS). While
not as customizable or full-featured
as other solutions, SSI-generated
Web pages offer an attractive solu-
tion for libraries seeking limited cus-
tomization incorporated in a fairly
quick, simple way.

Basically, SSIs embed special
commands into an HTML document
that tells the server to perform spe-
cific actions when a user requests
the page. The server then creates the
Web page on-the-fly by merging
files or inserting requested informa-
tion. From the Web administrator’s
perspective, the maintenance is less-
ened considerably, since a single
change on a single file will affect all
other files pointing to it. Users view-
ing the Web page will be unable to
tell that SSIs have been used (see fig-
ure 1). Even if users view the source
code, the page will display only the
generated HTML code, not the SSIs
(see figure 2). Only the Web admin-
istrator or author with Web server
access sees the code with the SSIs

(see figure 3).

Setup

The use of SSIs requires two steps to
set up the Web server. A general
description of the steps used for the
Apache server running under UNIX
follows. Filenames and directory
paths will vary depending upon the
system version and configuration.
For Netscape or IIS servers, see the
server documentation for setup.

First, find the options directive in
the directory section of the global
access configuration file. On newer
systems, this file is named http.conf,
while older versions may use
access.conf. In the directory section,
one of two lines are required to indi-
cate that either all type of include files
are permissible (Options Includes), or
to exclude the executable types of
includes (Options IncludesNoExec).
For example:

<directory /usr/local/http/docs>
Options Includes
</directory>

Some Web administrators may
prefer the second type (Options
IncludesNoExec) for security or
server-load reasons.

In the second step, tell the server
which files should be parsed by indi-
cating the file extension. Depending
upon the system, this information
may be included in the same
http.conf file or in the srm.conf file.
In the file, insert the following line:

AddHandler server-parsed.shtml

AddType text/x-server-parsed-html.
shtml

This tells the Web server to treat
all files ending in .shtml as if they
contained SSIs. Some Web adminis-
trators prefer this extension, as it lim-
its the number of files processed by

Michelle Mach (mmach@manta.
colostate.edu) is an Assistant Professor
and Web Librarian, Colorado State
University Libraries, Fort Collins.
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Library Research Guides

These library research guides contain print and electronic resources recommended by subject librarians.

Last modified: Thursday, 08-Mar-2001 15:12:34 MST
URL: http://www.library.edu/temp/temp.html
University Libraries ¢ Universi e P
Library Catalog ¢ Databases ¢ Interlibrary Loan ¢ Search the Web ¢ Help

Figure 1. Web Browser View of Web Page Using SSis

<HTML>

<HEAD><TITLE>Sample Web Page</TITLE>

</HEAD>

<BODY BGCOLOR="#FFFFF2">

<CENTER>

<IMG SRC="head.gif" alt="Library Research Guides">

</CENTER>

<P>These library research guides contain print and electronic resources recommended
by subject librarians.

<HR>

<P ALIGN="CENTER">Last modified: Thursday, 08-Mar-2001 15:12:34 MST<BR>
URL: http://www.library.edu/temp/temp.htmi

<P ALIGN="CENTER"><A HREF="http://www.library.edu/">University Libraries</A>
<IMG SRC="http://www.library.edu/images/sdi_gr.gif" width="11" height="11" alt="">
<A HREF="http://www.university.edu">University Home Page</A><br>

<A HREF="http://catalog.library.edu/">Library Catalog</A>

<img src="http://www.library.edu/images/sdi_gr.gif" width="11" height="11" alt="">
<A HREF="http://www.library.edu/databases/">Databases</A>

<img src="http://www.library.edu/images/sdi_gr.gif* width="11" height="11" alt="">
<a href="http://www.library.edu/ill/">Interlibrary Loan</A>

<IMG SRC="http://www.library.edu/images/sdi_gr.gif" width="11" height="11" alt="">
<a href="http://www.library.edu/search.html|">Search the Web</A>

<img src="http://www.library.edu/images/sdi_gr.gif" width="11" height="11" alt="">
<A HREF="http://www.library.edu/help.shtml|">Help</A>

</BODY>

</HTML>

Figure 2. HTML Source Code Containing SSls, as Viewed by the User

the server. However, renaming hun-
dreds or thousands of files and links
with a different extension is not a
viable option for many libraries.

Unless the Web site is extraordinarily
popular, most Web servers should be
able to handle the extra load of pars-
ing all files and simply using the
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.html extension already in place. This
is especially true if the Options
IncludeNoExec setting, which dis-
ables executable scripts or programs,
is in place. The .htm or .html exten-
sions may be added to the file like
this:

AddHandler server-parsed .shtml

.htm .html

AddType text/x-server-parsed-
html .shtml .htm .html

An alternative setup method uses
the XBitHack directive to parse
HTML files based on file permis-
sions.” This method, which also
allows you to automatically keep the
html file extension, works by setting
the user’s execute bit in the file per-
missions. This means that the file
would need to be set to read, write,
and execute for the user and read
only for others. With this method,
security becomes an issue if exe-
cutable files are housed in the same
directory as the files with SSIs.

Even if the Web administrator
does not allow changes on the server
settings, individual users may still be
allowed to run SSIs in their own
directories. To do this, create a file
named .htaccess and insert the
Options Includes, AddType, and
AddHandler statements mentioned
in the preceeding example.

Examples

SSIs have three common uses. First,
SSIs may be used to echo variables,
meaning to display information that
the computer receives about the user.
This information could include the
user’s Web browser type or the date
and time the user viewed the page.
Second, SSIs may embed information
like graphics, text, or HTML from
another file or directory. The third
use, executing an external script, will
be discussed in the security section of
this article.

SSI statements look similar to
HTML comments. They begin with
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<HTML>

<HEAD><TITLE>Sample Web
Page</TITLE>

</HEAD>

<!--#include
virtual="/research/header.htm" -->

<P>These library research guides contain
print and electronic resources

recommended by subject librarians.
<hr>
<P ALIGN="CENTER">

Last modified: <!--#echo
var="LAST_MODIFIED" --><br>

<!--#include file="footer.html" -->
</BODY>
</HTML>

Figure 3. HTML Code Containing SSls, as
Viewed by the Web Administrator or Author

<!—# and end with —>. There is no
space after the # and the command,
but at least one space before the clos-
ing tag. No hard returns are permit-
ted inside the comment tags. The
basic general syntax for a server-side
include is:

<!—#command tagl=value
tag2=value —>

The server searches for the <!—#
sequence and then replaces it
through the —> with the include
information. The include information
will be inserted wherever the SSIs
exist, so add in whatever extra text,
spacing, or HTML formatting
needed.

To see the list of all the environ-
mental variables available on a spe-
cific computer, use the Printenv
command. For example:

<pre>

<!—#printenv —>

</pre>
The <pre> tags help formatting. The
first part of the output listed in capi-
tals is the variable; the second part is
its value for that particular computer
(see figure 4). Lists of the SSIs com-
mands and descriptions are available
on the NCSA and W3C Web sites.”

Date and Time

While a standard criterion for Web
site quality, the most recent date and
time of an update on a Web site
requires constant attention to main-
tain by hand. This SSI automatically
places this information on the page:

Last updated: <!—#echo var=
“LAST_MODIFIED"—>

In addition to LAST_MODIFIED,
echo includes a number of different
variables like DATE_LOCAL. This
second variable, DATE_LOCAL can
be useful for Web pages where the
user may need to be reminded of the
current date and time. Calendars,
instruction session schedules, hours
pages, or document delivery services
that maintain a specific time schedule
are all good candidates for the
DATE_LOCAL variable. For example:

Library Workshops are held every
Friday at 2 PM.

Today is: <!—#echo var="DATE_
LOCAL” —>

or

If a book is requested from storage
before noon, Monday-Thursday,
then it will be available for pickup
after 3 PM. that day. Your book was
requested at <!—#echo var=
“DATE_LOCAL"—>

Be careful not to mix up the
DATE_LOCAL and LAST_MODIFIED
variables. “It is easy to mistakenly (or
intentionally) use the DATE_LOCAL
SSIs after a statement such as ‘Page
last updated on,” which then makes it
look as if that page is always updated
every day,” comments Notess.*

URL

Displaying the URL on a Web page
offers a nice service for users who
print pages for later reference, espe-
cially if the pages have long URLs
that are likely to be cut off. This
requires cobbling together several
echo variables to form a full URL,

including the domain (HTTP_HOST)
and the directory path and filename
(DOCUMENT_URI). Notice that
http:// is not included in the HTTP_
HOST variable and is simply typed
into the HTML code.

URL: http:/ /<!—#echo

var="HTTP_HOST” —><!—#echo

var="DOCUMENT_URI" —>

The user will see:

URL: http:/ /www.library.edu/
research/bananas.html

File Size

In a similar manner, indicate file size
for files that users must download,
like a browser plug-in needed for a
library tutorial or a program to auto-
matically configure a proxy server.
Users accessing the library site over a
slow modem will especially appreci-
ate this information. For example:

<a href="proxy.exe”>Download
Proxy Configuration
Program</a> (Filesize: <!—#fsize
file="proxy.exe” —>)

will be viewed as:

Download Proxy Configuration
Program (File size 44 K)

Headers and Footers

In many libraries, standard page ele-
ments like headers and footers are
subject to sudden change by outside
parties such as the university adminis-
tration or the board of directors.
Making a change such as adding a link
to the university home page or chang-
ing the color of the navigation bar
becomes much simpler and faster with
SSIs in place because a change in a sin-
gle file will affect all other files point-
ing to it. Easing the management of
standard features also encourages
more staff to participate in Web devel-
opment. Most medium and large
libraries have gone beyond the “web-
master” model where one person is
responsible for every change on the
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DOCUMENT_ROOT=/libraryweb/public_html

HTTP_ACCEPT=image/gif, image/x-xbitmap, image/jpeg

HTTP_ACCEPT_CHARSET=is0-8859-1,*,utf-8

HTTP_ACCEPT_ENCODING=gzip
HTTP_ACCEPT_LANGUAGE=en
HTTP_CONNECTION=Keep-Alive
HTTP_HOST=www.library.edu
HTTP_PRAGMA=no-cache

HTTP_REFERER=http://www.library.edu/temp/

HTTP_USER_AGENT=Mozilla/4.73 [en] (WinNT; U)
PATH=/usr/local/bin:/bin:/usr/bin:/etc:/usr/bin/X11:/usr/local/X11/bin:/usr/local/mysqgl/bin:

REMOTE_ADDR=123.45.678.910
REMOTE_HOST=lib123-456.library.edu

SCRIPT_FILENAME=/libraryweb/public_html/temp/temp2.html

SERVER_ADMIN=sysadmin@library.edu
SERVER_NAME-=library.edu
SERVER_SOFTWARE=Apache/1.3.4 (Unix)
GATEWAY_INTERFACE=CGI/1.1
SERVER_PROTOCOL=HTTP/1.0
REQUEST METHOD=GET

DATE_LOCAL=Thursday, 08-Mar-2001 12:22:59 MST
DATE_GMT=Thursday, 08-Mar-2001 19:22:59 GMT
LAST_MODIFIED=Wednesday, 07-Mar-2001 10:22:56 MST

DOCUMENT_URI=/temp/temp2.html
USER_NAME=mmach
DOCUMENT_NAME=temp2.html

Figure 4. Sample Output of the Printenv Command

site.’ In theory, having many people
edit Web pages lessens the workload.
However, the use of multiple Web
authors of varying skill levels invari-
ably means that some standard fea-
tures will get mangled in the process
and will need to be redone. The use of
SSIs simplifies the template, making it
easier for staff to understand and edit.*
If standard headers and footers are
currently embedded into all library
Web pages, a simple search-and-
replace script may be used to replace
bits of HTML code with the SSIs.

To include a standard footer, cre-
ate an HTML file with the footer
information, which may include
other include tags. If the files are in
the same directory, only the filename
is needed in the tag like this:

<!—#include file="footer.html”"—>
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If the files are in different directories,
then indicate the subdirectory like this:

<!—#include virtual="/subdir/
page.html”"—>

When pointing to other files, be
careful not to end up with a document
with multiple HTML, HEAD, or
BODY tags. In addition, be certain of
the filename and path. If the server
cannot find the correct file or path, the
user will see the error message “an
error occurred while processing this
directive” generated as part of the Web
page, rather than the more meaningful
information in the header or footer.

Non-HTML Files

In addition to headers and footers,
SSIs also work for non-HTML files.
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This enables every person who is
capable of typing a few lines a poten-
tial Web-page contributor. As Notess
writes, “By using includes, a simple
text file can contain the content, and
the people with no HTML experi-
ence can be given access to change
that text.”” A staff Web page, for
example, may include a single para-
graph of information about each
staff member. Using SSIs, staff mem-
bers could edit their individual text
file, rather than the HTML docu-
ment. For example:

<!—#include file="linda.txt"—>

When including fragments, you
may want to use a non-HTML exten-
sion, so that the file is not indexed as
a separate Web page either internally
or externally. HTML tags may still be
included, even if the file extension is
not .htm or .html.

Smart Links

Although as librarians we might like
to think otherwise, most users are
probably not visiting our pages in an
orderly linear fashion. Sometimes it
may be desirable to allow users to
return to their previous screen, what-
ever it might be. Two examples are
within a Web virtual tour or within
the library catalog. While this can be
done in JavaScript, use of SSIs means
that users do not need to have
JavaScript turned on. A smart link
looks like:

<a href="<!—#echo var="HTTP_

REFERER”—>">Return to

Previous Page</a>

Multiple Web Authors
and WYSIWYG Editing
Tools

If multiple staff members edit Web
pages containing SSIs, two issues
must be considered. First, if staff save
files from the Web browser for edit-
ing, rather than directly accessing the



Web server directories, the saved file
will not contain SSIs, only the gener-
ated code. If direct access to the Web
server directories is not possible, then
a workaround like a local FTP mirror
site will be required in order to pre-
serve the SSIs.

The second consideration is how
popular WYSIWYG editors such as
Microsoft FrontPage, Adobe GoLive,
and Macromedia Dreamweaver treat
SSIs. The good news is that no matter
which editor is used, Web authors
will be able to edit the SSIs in the
HTML code view, assuming the file
was copied from the server. However,
beginning Web authors, especially
those who use only the WYSIWYG
editing screen, may require some ini-
tial training to avoid several common
pitfalls.

First, Web authors must recog-
nize how SSI content is displayed in
their WYSIWYG editing screen, so
that they do not accidentally alter or
delete this content. Newer Web edi-
tors like Adobe GoLive 5.0 display
placeholder graphics to indicate SSIs
in the WYSIWYG editing screen,
while older editors like FrontPage 98
do not. Second, Web authors who use
the preview function available in
most WYSIWYG editors may be dis-
mayed to discover that the SSIs will
not translate on their local machine.
Previewing a Web page without cru-
cial elements like background color,
header, or footer for the first time can
be disconcerting, especially to visu-
ally oriented designers (see figure 5).
Third, Web authors will need a firm
grasp on constructing valid SSI state-
ments to include other files, since the
WYSIWYG editors do not generally
check the validity of these state-
ments. Just as beginning Web authors
may include local file information
when creating links to Web pages or
graphics, they may also create faulty
include statements like this:

<!—#include virtual="file:///
Cltemp/spiders.html”—>.

New Web authors may also be
tempted to insert non-Web docu-

ments into an include statement,
such as a Microsoft Word or Adobe
Acrobat document. For example, a
WYSIWYG editor may permit the
statement:

<!—#include
doc”"—>,

virtual="“word.

but when the computer attempts to
translate this file, meaningless char-
acters like Plaj+ will be inserted into
the document.

Currently, Dreamweaver 4.0
offers the most support for SSIs with
an “Insert Server-Side Include” menu
option for local files and SSI render-
ing for files within the same direc-
tory. Figure 6 demonstrates how the
information in footer.html is dis-
played in the Dreamweaver 4 editing
screen, while header.html is not.
Nontranslated SSIs like the environ-
mental variables used to display the
last modified date and URL are
shown by placeholder graphics. For
new Web authors, the rendering of
footerhtml appears misleading, as
the included file may not be edited
from that screen, unlike other parts of
the page. Instead, the Web author
must open the included file sepa-
rately in order to edit it.

Although Dreamweaver offers the
most support for SSIs, other WYSI-
WYG editors like Adobe GoLive 5.0
and FrontPage 2000 offer a similar fea-
ture called components. Like SSIs,
components simplify Web mainte-
nance by housing common informa-
tion in a single file, such as a page
header. However, there are two major
differences. The first difference is that
unlike SSIs, Web pages using compo-
nents are not generated on-the-fly.
Instead, the WYSIWYG editor uses a
search-and-replace function to hard
code the information onto each Web
page. This means that if a common file
like a page header is changed, then all
files pointing to it must be reloaded
on the server. Second, editors such as
Adobe GoLive or FrontPage recognize
and update these components by
inserting a proprietary code in the
HTML. This means that if a library

decides to change Web editors, then
none of the component code will
work. SSIs, in contrast, will work no
matter which editor a library uses.

XSSl

XSSI, available from Apache, allows
some advanced dynamic features,
such as hiding or displaying links
depending upon IP address or
browser type, generating random
images, or using hit counters.
Basically, XSSI works by allowing the
use of variables in commands and by
allowing conditionals. To set vari-
ables, the basic string is:

<l—#set var="color”value="blue”
—_>.

To set conditionals (if, else, elif,
endif), the basic syntax is:
<!—#if expr="first” —>do this first
task

<!—#elif expr="second —>do this
other task

<!—f#else —>do something else

<!—#endif —>

As the example demonstrates,
conditionals make it possible to send
users to various pages or display dif-
ferent information depending upon
their particular needs. This feature is
extremely valuable for libraries, par-
ticularly for its distance users. For
example, users outside of the univer-
sity IP domain could first be sent to a
proxy server setup page, rather than
immediately to the listing of data-
bases on-campus folks would see.
Users with a noncompatible browser
for the proxy server could automati-
cally view an explanatory message,
rather than expecting the user to find
the help page himself (figure 7).
Instead of frustrating users with a
“forbidden” message, links to restric-
ted sites could be hidden from exter-
nal users. For example, to hide the
link to staff_intranet.html from users
outside the IP address 1.2.3, use:
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Figure 6. Dreamweaver 4.0 Editing Screen Showing Web Page with SSis
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<!—#if expr="$REMOTE_ADDR =
/M.23./"—> <a href="staff_
intranet.html”>Library Staff Intra-
net</a><!—#endif—>

Security and Other
Issues

In addition to the server-load issue
mentioned earlier, SSIs also raise
some security concerns. The list of
potential security issues includes
crashing Web servers, killing other
users’ processes, and sending e-mail.”
Many of these risks are triggered by
external programs using the #Exec
command in combination with either
CMD or CGI to launch a program.
For example, to run the script called
sample.cgi, use:

<!l—#exec cgi="sample.cgi"—>

On the positive side, using SSIs in
combination with a CGI script allows
the Web administrator to offer more
sophisticated customization than is
possible with SSIs alone. However,
running scripts opens the server to
possible harm, causing many Web
administrators to use the Options
IncludesNoExec setting. Many arti-
cles offer some steps to minimize the
security risks, including:

= Disable includes in the CGI-bin
directory or other directories
with executable files.

= Run the Web server as the user
nobody, not root. Root has
unlimited access to the system.

= Keep server software up-to-date
and use the IncludesNoExec
option to disable scripts.

= Use the Virtual command, rather
than Exec.’

Conclusion

The use of SSIs is a simple, relatively
quick way to add much-needed man-
ageability to growing library Web
sites. It is also an effective way to
involve all staff, even those with no



<!--#if expr="${HTTP_USER_AGENT} ~=
/MSIES5.5/" -->

<!--#set var="browser" value="IE5" -->
<!--#include file="ie5_warning.txt" -->

<!--#elif expr="${HTTP_USER_AGENT} ~=
/MozillaV4/" -->

<!--#set var="browser"
value="netscape4" -->

<!--#include file="netscape4_warning.txt"
->

<!--#else -->
<!--#set var="browser" value="working" -
>

<!--#include file="proxy_setup.txt" -->

<!--#endif -->

Figure 7. Example of XSSI Code

HTML experience, in the develop-
ment of a library Web site. While not
as full-featured as a database driven

site, use of SSIs does allow the library
to add limited customization to the
site. Most importantly, it also frees up
the Web administrator’s time from
the more routine maintenance, afford-
ing more time for all those other Web
projects at the library.
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Book Review

Karen Coyle

Digital Copyright

Protecting Intellectual Property
on the Internet

by Jessica Litman. Amherst: Prome-
theus Books, 2001. 208p. $25 (ISBN 1-
573-92889-5).

If you're like most of us, you have
some idea of what the Digital
Millennium Copyright Act (DMCA)
is about but feel you should know
more. And if you're like most of us,
you're not about to read a whole
book on the topic in order to gain (or
attempt to gain) more understanding
of the topic.

Jessica Litman offers us an
informative, intelligent, and even
amusing way to further our knowl-
edge of the DMCA and other copy-
right issues through her book Digital
Copyright. To begin with, this is not a
law book, although it is about law.
Digital Copyright is instead a social
history of copyright law. It is not
about the law per se but about how
the technology developments of the
twentieth century changed how
copyright law is crafted in the United
States and who reaps the benefits.

Although few of us will ever read
the thirty thousand words of the
DMCA (and we probably wouldn’t
learn much from it if we did),
Litman’s book provides the reader
with a clear picture of why the
DMCA matters by presenting a pic-
ture of how this law evolved, who it
favors, and why it is generally bad
for the rest of us.

Litman begins chapter 3 with the
sentence: “If history bores you, you
should skip this chapter.” Don’t. This
is the most important chapter in the
book. It explains how our copyright
law went from being a piece of legis-
lation (like other laws) to its current
state as a negotiated compromise
between major commercial stake-
holders. It began early in the twenti-
eth century when the legislature and
the U.S. Copyright Office decided
that although the copyright law
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clearly needed updating, the issues
were too complex for the legislators
to understand. The U.S. Copyright
Office therefore drafted the proposed
legislation in a series of meetings
with representative members of
industries with an interest in copy-
right issues. This technique led to a
revision of the U.S. Copyright Act in
1909 and has been the method of
revising copyright law ever since.

Admittedly, it does make some
sense that stakeholders would be
included in the making of laws that
affect them and their business, and
presumably this is not uncommon in
our law-making today. (That's what
lobbyists are all about, after all.) The
consequences of having the stakehold-
ers dominate the process, however, are
quite negative for all who were not
part of the discussion. Not included in
the process are representatives of
future or emerging technologies,
minority and noncommercial interests
and, of course, members of the public.

Each iteration of copyright law
in the twentieth century addresses
particular technologies and their
commercial interests. The 1909 copy-
right law mainly addressed issues
relating to composers and music
publishers. Not included in that
process were members of the piano
roll and “talking machine” (phono-
graph) industries, whose representa-
tives were not present at the
discussions. The law made the unli-
censed manufacture of piano rolls
and phonograph records illegal. The
1912 law addressed the right of
movie companies to make motion
pictures based on books, arising
from a lawsuit over a movie version
of Ben Hur. Movie companies partic-
ipated to negotiate a law that limited
their exposure in copyright infringe-
ment actions. But of course radio
was not included.

Technology progressed and copy-
right discussions continued. From
1912 to 1976, numerous attempts
were made to pass a law that would
cover all of the new technologies:
commercial radio, talking movies,
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commercial television. Negotiations
fell apart before bills could be drafted
or during the actual legislative
process when new stakeholders got
wind of the changes afoot and com-
plained to their representatives. It
was a chaotic tug-of-war of compet-
ing interests, each with their specific
needs. Some of these needs intro-
duced new concepts into copyright
law: where once there had been one
single copyright for a work, new
technologies allowed copyright hold-
ers to license diverse uses for the
same work, such as a music record-
ing, radio play, and use in a film.

The 1976 copyright law, which
was a major revision, was the result
of decades of committee meetings,
negotiations, drafting, and compro-
mises. The final steps to this law
began with a six-year study and five
years of conferences that produced
bill text. Another eleven years passed
as Congress and the “interested par-
ties” met to compromise on specific
issues and add new language to the
bill. The resulting law was a pre-
agreed upon statement of copyright
that satisfied those who had partici-
pated in its making.

This doesn’t mean that everyone
was covered. “Just as there had been
no commercial broadcaster to invite
to the conferences in 1905, there were
no videocassette manufacturers,
direct satellite broadcasters, digital
audio technicians, personal com-
puter users, motion picture coloriz-
ers, online database subscribers, or
Internet service providers to invite in
1960” (51). It took decades of work to
craft the law and it was out of date
before Congress voted on it.

Even more important, however,
was the nature of the law that came
out of such a process. Copyright law
that is crafted in this manner tends to
address very specific industries, tech-
nologies, and situations. These spe-
cific legal points do not lend
themselves to application to situa-
tions that weren’t included in the
negotiations; they don’t generalize
well. As an example, application of



the 1976 copyright law to computer
technologies has led to some very
unfortunate court rulings, at least
some of which were used to bolster
the early process that resulted in the
DMCA. One of these rulings stated
that every use of a computer file,
such as turning on the computer and
launching the operating system or
opening a document to read it on the
screen, made a copy of the software
or file and therefore was potentially
an infringement of copyright. In the
story of the DMCA, it just goes
downhill from there.

Most of the book, and decidedly
the most engaging part of it, revolves
around the development of the law
that became the Digital Millennium
Copyright Act and its aftermath.
Litman introduces the Internet into
the copyright picture and prefaces
the remaining two-thirds of her book
with a pithy one-line wrap-up of the
process that led to the DMCA'’s
implementation: “What happened
next was a failure of imagination”
(89). The members of the Clinton
administration charged with looking
into the potential effects of the
Internet on copyright, along with the
usual bevy of industry representa-
tives, showed so little understanding
of the new technology that it would
have been amusing if it hadn’t led to
such a tragically mistaken law.

As we know now, the recent
changes to the copyright law have
greatly enhanced the rights of copy-
right holders and have consequently
greatly reduced the rights of the read-
ing public. The justification for this
shoring up of the law was good old
American patriotism: according to the
Working Group on Intellectual Prop-
erty, chaired by the Clinton adminis-
tration Patent Commissioner Bruce
Lehman from 1994 to 1996, nothing
short of the entire future of the
American economy was at stake. New
protections for copyright in the net-
worked economy were needed to pro-
tect American profitability in that
environment. There would be no
investment in the National Informa-

tion Infrastructure and no content to
sell both at home and abroad if ade-
quate protection was not provided.

For those of us who were actively
working on the Internet in those
years, it is astonishing to hear that the
Net was considered by Washington
insiders to be “. . . a collection of
empty pipes, waiting to be filled with
content” (93). The entire movement to
reform our copyright law ignored the
fact that we already had a vital elec-
tronic information infrastructure
bursting with content, albeit prima-
rily non-commercial content. Yet it
wasn't difficult to sell this vision to
industry, the legislature, and the few
members of the press who got wind
of the Working Group’s activities,
most likely because most people had
very little, if any, experience with the
Internet itself. If they had, they dis-
missed it as being “academic” and
therefore not relevant to the vital
commercial world that the National
Information Infrastructure promised
to be.

The entire DMCA was based on a
vision of a market that didn’t exist in
a world that was destined not to be.
Not only that, the resulting bill was
so long that it was subsequently pub-
lished in book form. The original bill
was about three thousand words
long. As it went through committees
it grew to four thousand, then twelve
thousand, and finally passed at a
whopping thirty thousand words. It
covered not only the digital millen-
nium but such special interests as
boat hull designs. And no one, not
even the most ardent of copyright
attorneys, understands it all. As
Litman says: “Our current copyright
statute has more than merely a provi-
sion or two or three or ten that don’t
make a lot of sense; it’s chock-full of
them” (114).

This incomprehensibility of the
copyright law has a great effect on
the ability and willingness of the
public to obey it. A theme that runs
throughout Litman’s book is that no
law is effective if the people whose
behavior it is supposed to control

cannot understand it, or find it so
absurd they are not willing to believe
in it. Laws that are not obeyed are
ineffective, as we saw with the feder-
ally imposed fifty-five-mile-per-hour
speed limit that was routinely
ignored even by those who consider
themselves generally law-abiding.
Rather than embarrass itself further,
the government rescinded the law.
The DMCA already has examples of
public disbelief, the foremost being
the development of the DeCSS pro-
gram, software that allows DVD
owners to play DVDs on Linux
machines even though the DVD
industry hasn’t provided drivers for
that platform. To many individuals it
is an affront to be told that you can’t
choose the hardware platform in
which to view a movie you legally
own. It’s also rather absurd that the
industry is making a big deal about
the decryption of their copy protec-
tion when the details of the copy pro-
tection scheme are at this point
public knowledge, having been pub-
lished on the Internet, and simple
enough that it was first broken by a
fifteen-year-old. Litman doesn’t
come right out and say that the
DMCA is doomed to failure, but she
offers some good reasons not to bet
on its success.

Arguably the most significant
development in the DMCA is that for
the first time in the history of our
copyright law we have specific provi-
sions aimed at the individual.
Previous incarnations of copyright
law were focused on competing com-
mercial interests; individual non-com-
mercial actions, although theoretically
infringing, were not considered suffi-
ciently threatening to warrant a
response. As Litman says, “As a com-
prehensive strategy, litigation works
best against commercial actors” (167).
The anti-circumvention language of
the law makes breaking through tech-
nological protection, such as the CSS
encryption of DVDs, a criminal act.
This might be an effective strategy
unless a large portion of the public
engages in such acts, in which case an
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industry is faced with having to treat
its customer base as criminals. Even
those who haven’t passed Marketing
101 can see that taking legal action
against the bulk of your customers is
probably not good for an industry’s
bottom line.

You can add to this the complete
failure of some major industries to
understand the new technology,
most notably the music recording
industry. The Recording Industry
Association of America (RIAA) spent
years trying to outlaw the sale of
devices that play MP3 files, while the
total number of available files in that
format grew into the millions.
Meanwhile, the RIAA offered no
alternative format to MP3. While
talking the moral high ground, the
recording industry continued to sell
CDs at inflated prices (which became
even more obvious when writable
CDs came to the consumer market
and people learned that even they
could purchase the blank CDs for
around fifty cents each). And
although Metallica sided with the
recording industry (and alienated
many of its fans), other artists spoke
out against the industry with stories
of exploitation and near starvation,
even while they were making num-
ber one hits for record companies.
Napster is the evidence that many,
many individuals don’t believe what
the record industry is saying, even
though they care about its product.
“If forty million people refuse to
obey a law, then what the law says
doesn’t matter. It may be that people
flout it because they’re natural law-
breakers, or it may be . . . that they
don’t comply because it doesn’t
make sense to them. Whatever the
reason, the law is not going to work
well in the real world” (169).

The DMCA is a huge, incompre-
hensible law that entirely failed to
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take into account the hundreds of
millions of consumers of intellectual
property. It has placed the intellec-
tual property industries in direct
opposition to the public, the very
public that buys its goods. When you
think about it in these terms, it’s a
pretty amazing mess that they have
gotten themselves into.

I first encountered Litman through
her testimony at hearings related to
the Green Paper on Intellectual
Property that was the draft report of
Lehman’s Working Group. The tran-
scripts of the hearings were published
on the Department of Commerce Web
site (presumably, though, without
counting as “content” by the Working
Group’s own definition). After slog-
ging through hundreds of pages of
some of the most toadying lawyer-ese,
Litman’s testimony leapt from the
page like some minor miracle of truth
and justice. It was Litman who
pointed out during those hearings
that, as formulated in the Green Paper,
copyright law was moving from con-
trol over copying to control over access.
For the first time the law sought to
control the acts of reading, listening,
and viewing of copyrighted materials.
She said then (and reprises this theme
in her book): “What I think is needed
now is for someone to act as the copy-
right lawyer for the public. To examine
these proposals as one would if the
public had retained one as its copy-
right lawyer and said: here is a pro-
posal—is this in my interest? . . . I
believe that the public’s copyright
lawyer would see an amendment
expressly privileging individuals
using their computers for ordinary
reading, viewing, or listening to
authorized copies of copyright work.””

Unfortunately, the public’s copy-
right lawyer did not appear and the
DMCA was crafted without such rep-
resentation. We now have a law that
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actually encourages limitations on
access and use of copyrighted materi-
als. The CSS program that protects
DVDs does not prevent copying of
the DVD content, it only prevents
unlicensed access, even though the
DVD may itself be a legally owned
copy. The digital rights management
systems that are being developed for
electronic books will have the same
effect: they will regulate access and
use, not copying. The intellectual
property industries seem to be bent
on developing some of the most user-
hostile controls over their products
that the world has seen. Where can
we possibly go from here?

The last chapter of Litman’s book
opens with the sentence: “As of this
writing, the future is murky.” I
wanted the book to have a neat end-
ing, one that wraps up the whole
question and makes me feel better
about things. Of course, it’s difficult
writing a book on such a volatile
topic, and Litman can’t be faulted
because she can’t predict where we
are going with digital copyright—no
one else knows either. We can only
hope that she comes back to us from
time to time to continue her analysis.
When she does, she’ll be speaking or
writing to an audience that has a bet-
ter understanding of the current situ-
ation. Although we may not know
where copyright is going, thanks to
Litman we can understand how we
got to where we are today.
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Community
Information
Creating a Nexus

at Your Library

1OAN C. DURRANCE
KAREN £ PETTIGREW

March 2002

Price: $42.00

208 pages

6" X 9" « Softcover

ISBN: 0-8389-0823-3

ALA Order #: 0823-3-2262

Visit the NEW “ALA Online Store” at

www.alastore.ala.org
(Or call us at 1-866-SHOP ALA)

ALACE ditions




e LITA NATIONAL

FORUM

OCTOBER 10-13, 2002
HOUSTON. TEXAS

MAKING CONNECTIONS

Thoughtful general sessions, preconference workshops, and pragmatic concurrent
sessions on forging connections in today’s library and information environment.

Visit the forum Web site for developments and details:

www.lita.org/forum02
Registration begins July 2002 and is limited to 500.

a tradition of the
Library and Information Technology Association
A division of the American Library Association




SuperCD

AFFORDABLE AND FAST

Thousands of satisfied users appreciate:
* Lowest cost per CD.

* Networks upto 512 CD
titles.

Serves 1,000 vusers.

Fastest access times plus
66X transfer rates.

Compact, fits on a shelf.

Supports NT, Netware &
Mac, simultaneously.

Web Browser accessible.

DVD compatible.

Unburdens your LAN.
BEST:
LAN TIME

h
b MR L oo B8 4

SOFTWARE

CDs...
WITHOUT

Network your CD-ROMs today, but don't set-
tle for yesterday’s technology. Forget those
big, slow and expensive CD towers. Using
one high-speed CD drive and TurboCaching,
SuperCD mirrors CD disks to a large hard
drive. Super CD eliminates the need for mul-
tiple CD drives. It's super fast and super
affordable, easy to use and easy to install.

Buy with confidence. Axonix backs its 7
products with a FULL ONE YEAR WAR- Tomorrow S
RANTY. Plus, if you're not completely

satisfied, you can RETURN THE PROD- l.b

UCT WITHIN 30 DAYS for a complete ’ rary
refund. Axonix has a 18-year history

and we understand the value of cus-

tomer satisfaction.
Check our website for more SuperCD

information.

For a free cololog, contact:

Axonix Corporation 1 800
-

844 South 200 East, Salt Lake City, UT 84111
800-866-9797 or sales@axonix.com 866.9797

EDUCATION DISCOUNTS ARE AVAILABLE. www.axonix.com




