Chapter 1

Library Data in a Modern

Context

Abstract

This chapter of “Understanding the Semantic Web: Bib-
liographic Data and Metadata” explores the history of
library data and where it stands in a modern context.
The rise of a new information environmeni—the World
Wide Web—has revealed the downside of the long his-
tory that libraries have with metadata. The question that
we must face, and that we must face sooner rather than
later, is how we can best transform our data so that it
can become part of the dominant information environ-
ment that is the Web.

The larger the library is, the more you must distinguish
the books from each other, and consequently the more
fully and more accurately you must catalogue them. . .
When I come to a great and national library, where I
have the editions or works of “Abelard,” I have a right
to find those editions and works so well distinguished
from each other that I may get exactly the particular
one which I want.

—Sir Anthony Panizzi!

e can trace the origins of modern library cata-
V\/loging practice back to the 1830s and Anthony

Panizzi’s 91 rules. Panizzi’s singular insight
was that a large catalog needed consistency in its entries
if it was to serve the user. The years that followed brought
waves of change that transformed the world socially,
technologically, and intellectually. These changes were
matched by a related evolution of libraries and library
catalogs. The card catalog came about at the time of
the industrial revolution, which was marked by a great
increase in the production of printed materials. The true
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mechanization of the catalog was not possible until much
more recent times, when advanced computer technology
allowed the creation of the Online Public Access Catalog
(OPAC) in the 1980s. Some might say that the term OPAC
already sounds quaint to the ears of twenty-first-century
librarians.

With each era, conceptual changes to the catalog
have come in response to related changes in the catalog’s
context. Some changes in cataloging rules have addressed
the new types of material that libraries must catalog, for
instance, the changes that came with the emergence of
recorded sound and films. Changes in the workflow of cat-
aloging have been necessary to respond to the increased
production of information resources. Technology itself
has offered opportunities for change.

If there is one constant, it is that throughout these
nearly two centuries, the modern library has continually
transformed itself in an effort to respond to the needs of
its contemporary user.

Today, we face another significant time of change
that is being prompted by today’s library user. This user
no longer visits the physical library as his primary source
of information, but seeks and creates information while
connected to the global computer network. The change
that libraries will need to make in response must include
the transformation of the library’s public catalog from a
stand-alone database of bibliographic records to a highly
hyperlinked data set that can interact with information
resources on the World Wide Web. The library data can
then be integrated into the virtual working spaces of the
users served by the library.

If all of this sounds otherworldly and vague, it is
because there is no specific vision of where these changes
will lead us. The crystal ball is unfortunately shortsighted,
in no small part because this is a time of rapid change
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in many aspects of the information ecology.
The few things that are certain, however,
point to the Web, and its eventual succes-
sors, as the place to be. For libraries, this
means yet another evolutionary step in the
library of our catalog: from metadata to
metaDATA.

Defining Metadata

The most common definition of metadata is
“data about data.” This short, catchy defini-
tion is worthy of a successful advertising
campaign. Unfortunately, it doesn’t really
help us understand metadata, and is actually
somewhat incorrect. A more useful defini-
tion is decidedly less snappy, but can help
us understand the helpful role that metadata
can play in facilitating information access. In
fact, a functional definition gives us a viable
roadmap for our own studies of metadata
utility and quality.

So here it goes—metadata is con-
structed, constructive, and actionable:

» Constructed: Metadata is not found in
nature. It is entirely an invention; it is an
artificiality.

Figure 1

+ Constructive: Metadata is constructed
for some purpose, some activity, to
solve some problem. The proliferation
of metadata formats that seem similar
on the surface is often evidence of dif-
ferent definitions of needs or of differ-
ent contexts. We may dream of a uni-
versal set of metadata for some set of
things, like biological entities, printed
books, or a calendar of events, but are
likely to be disappointed in practice.

Actionable: The point of metadata is to
be useful in some way. This means that

Map of the earth with no Metadata.

it is important that one can act on the Figure 2
metadata in a way that satisfies some

needs.

From this rather lengthy definition, it is undoubtedly
evident that the creation of good, functional metadata
depends greatly on an understanding of the potential
uses of the metadata and of the needs that the metadata
must be designed to satisfy. It’s not uncommon for people
to approach the creation of metadata as a philosophical
activity, attempting to define some kind of perfect uni-
verse for the things to be described. Metadata developed
on theoretical, religious, or philosophical principles may
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Map of the earth with Metadata—Ilatitude and longitude.

be intellectually pleasing, but is unlikely to get the job
done. Instead, the metadata that we find ourselves using
every day is the metadata that we can use to accomplish
some task. For example, figure 1 shows the earth.

Figure 2 is how we see the earth with the metadata
of longitude and latitude.

The use of longitude and latitude is so familiar to
us that it’s almost easy to forget that the earth does not
really have lines running along its axes. There are no lines
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RAPID TRANSIT AND
KEY BUS ROUTES

[ LEGEND

Figure 3 is a typical subway
map. If you were to superim-
pose this map over the city it
represents, you’d find that the
subway map isn’t “true,” in the
sense that it is neither to scale
nor are the stations located
where they would be on a map
based on longitude and latitude.
This, however, isn’t a defect of
the subway map, because that
isn’t the purpose or function of
the map. The map is intended
to help us navigate the subway
lines, often underground. We
need to know where to change
from one line to another, and

Figure 3
Boston subway map.

Team Batting
Rk Pos

AB B H 3B 38 HRE RBI 58 CS HE. S0 BA OBP SLG

1ic s 33 S5 109 25 © 22 Bl I O 4B l01.285 .363 522
218 My * 509 103 178 43 3 39 122 2 0 By 1:4 292 381 565
118 Fbing e 26 161 674 637103 204 48 2 25 BS 5 7 30 63 320 .352 520
485 Derek 35 153 TIE 34107 2 27 1 18 66 30 5 72 90 334 406 465
538 Ak i az 33 124 535 444 7B 127 17 1 30 100 14 20 BO. 97 .2BS 402 532
6 LF lahony Dorsn® 35 143 626 550107 455 36 3 24 B2 12 0 T 98 282 .365 489
7/CF . Memy Cabiern® 24 154 54D 485 66 133 28 1 13 6B 10 2 43 59 274 336 416
B RF figh Seihers 28 150 607 498, B4 i34 35 1 29 B2 0 0 97 126 243 371 498
9 OH Hideki Matsui® 35 147 526 456 62 I35 21 1 28 B0 0 1 €4 75 .274 367 509

Rk Pos. Age G PA AB R H 2B 38 HR REI S8 CS BE SO BA OBP SLG
10 CF  Biresi Gardnge* 25 U0 284 248 48 &7 6 & 3 23 26 5 36 40 370 345 379
1C lgs ) 34 52 155 138 15 3 4 0 1 11 0 0 14 28 217 .92 268
12 IF  Bamiro Penas 23 69 121 M50 17 33 6 1 L 10| 4 1 0 287 .37 383
13'C  Franciso Cerveli 23 42 14 B4/ 13 M 4 0 L 11 0 3 2 11298309 .M
14 AF Enic Hinghe* 3 3 98 B4/ 13 19 3 0 7 14 & 0 10 25 .226.316 .502
15 UT  Jsrry Hairstan 33 45 93 P 15 1@ 5 0 2 12 © 1 11 8 3237 352 .38
16 38 ¢ 33 031 BE TOO4L 15 9 1 0 W0 3 @ 7 35490 256 329
17 UT  Navier B B 7 W 2B, 4 B 4 0 0 T OO0 1 & I85.310.429
18'C | Kevin Cagh I 010 2W® 26 L & 2 @ 0 3 0 0 0 5.231.250 308
19 38 Angel Bes 30N ¥ 2 6 3 L0 0 1 00 D 6435074182
INT  Chales Muinean | w1l 1€ 48 4 A A A A 4 A a A < 304 a0 den

Glgssary + Click headers to sort - SHARE - CSV - PRE - LINK - #Hide non-qualifiers for rate sl

in which direction to take the
train. These maps leave out a
great number of details that
a geographer would consider

OF5 DPS: TE GOEHEE 5H SE 1A essential in a map of the area.

s

BES 130 200 13 2 0 B . .
948 148 344 13 12 B 5 9 And yet they perform their job
871 126 331 22 304 2 . . .

W e T e ) incredibly well, to the point that
933 143 236 13 8 0 3 7 3 M ]

Mo me M AL one cafn arrive in a city for t'he
32 97 200 15 4 4 4 4 first time, perhaps even with
B9 126 248 13 3 3 & 2 - .
876 128 232 4 4 0 2 1 only a limited understandmg
ors OoPS+ TB GODPF HBP SH SF IBB

e e M ey et e v of the local language, and find
6o 49 37, 6 111 0 one’s way. These maps are a
699 a3 ] 2 [ A < | o . .
B2 79 35 1 D 41 D good example of functionality
.838 113 43 2 2 02 1 ] in metadata

33 2] 9 1 3 2 1 o .

6] Sd) 28] 3.0 oL6L O Metadata can also serve
739 2 12 F 6 oa o . . .

s 45 8 1 101 ® the function of substituting for
356 & 4 i i+ 8 0 . .
PR I I W B I something we cannot otherwise

Figure 4
Baseball as metadata [source: www.baseball-reference.com].

marking points on the earth. Longitude and latitude were
invented because these measurements were essential for
the navigation of a vast ocean that provided no visual
points of reference that humans could use. Longitude and
latitude are a good example of constructed and construc-
tive data. This metadata is also actionable; initially you
had to have a clear sky and a sextant. Today we are fortu-
nate to have sophisticated global positioning systems to
tell us, with considerable accuracy, where on the planet
we are currently located, yet these systems still use the
planetary metadata that was developed over two thou-
sand years ago.

There are other navigation systems, however, that
aren’t based on longitude and latitude. As a matter of fact,
in terms of earthly location they are fairly inaccurate. Yet,
they serve their users.

work with. The examples in fig-
ure 4 and 5-baseball statistics
and a visualization of human
DNA (Figure 5 on next page)—
show how metadata can represent an otherwise intangible
thing or concept. In the case of the baseball statistics,
this metadata makes it possible to characterize a game,
a player, or even an entire season and to make compari-
sons from one such representation to another. If you’ve
ever spent time with enthusiasts of the game, you know
that this seemingly abstract reduction of the game to frac-
tions and percentages can be every bit as real to those
fans as the very game itself. This metadata, as opposed to
the experience of the game itself, provides concrete mea-
surements that can answer burning questions like who the
best player on the team might be. As for the DNA example,
although we can be sure that our genetic material is not
composed of differently shaded ovals, the microscopic size
of the genome makes any communication about it impos-
sible without a contrived representation.
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MetaDATA

While longitude and latitude were useful even in ancient
times, today’s metadata must be in a form that can be
processed by computers, and the sense that it is “action-
able” really needs to be interpreted as being “actionable
by electronic machines.” Even when the final goal is to
display the data to humans in an understandable form,
the data will undergo some machine processing on the
way to its destination on a screen on in printed form. This
need to be manipulated by a computer puts constraints
on how the metadata is constructed. Machine-actionable
metadata, however, provides possibilities that cannot
be achieved with pre-computer era metadata that was
designed to be read and interpreted by humans. Take a
look at the two maps in figures 6 and 7.

Although they cover the same area and have approxi-
mately the same features, the functionality a user can get
from them differs greatly. The map in figure 6 is a printed
road map. I can use it to find my way from one city to
another by reading the map image. Beyond that, though,
this map is essentially inert. The map in figure 7 looks
much like the map in figure 6, but what we see here is only

one possible display. The map in figure 7 has machine-
actionable metadata behind it. That allows the addition of
features and gives users the ability to reuse it in ways that
cannot be done with the paper map. The paper map always
looks the same, with the same information. The machine-
actionable map, however, can be used to create any num-
ber of different images, such to display all of the hotels in
the downtown area (see figure 8) or to show bicycle paths
or walking tours. These features can be presented because
they all make use of the underlying layers of metadata.

The details that make this map so useful are gener-
ally hidden from human users. Figure 9 is an example of
those details from an open source map service.

Not only can we create different displays when our
metadata is in a machine-actionable form, but we are
beginning to explore new possibilities in the ways that
we can deliver the necessary information to the user.
Since driving with a map on your lap and reading it while
navigating the roads is far from ideal, new map services
have developed that know where you are by using global
positioning. Some even speak the directions to the driver,
who then can follow them without taking her eyes off the
road. This is an excellent example of basing functionality

Figure 6
Printed map.

Figure 5
DNA as metadata [source: http://genomics.energy.gov].
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Figure 7
Online map.
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AT the same when applied to
other kinds of data, includ-
ing bibliographic data. There
is no question that libraries
were among the earliest of
social institutions to under-
stand the function and value
of metadata. There is evidence
that even in the days of scroll-
based libraries, some metadata
was affixed to the end of each
scroll on a tag that helped
mark the location of the item
when it was sought.?
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View area on larger map
View node on larger map

Library bibliographic
S @@ men®  metadata has a number of
functions: it acts as an inven-

Figure 9

OpenStreetMap.org display of details.

on the needs of the user and the context in which the
data will be used.

Libraries and Metadata

It is fortunate for those who have the use of a library
if their number is so small and their character so high

Understanding

tory of the library’s hold-

ings; it aids in the discovery

of those holdings in libraries

large enough that the collec-

tion is not entirely known to the user; it acts as a sur-

rogate for the item itself, which is often stored on a shelf

with only its spine visible or in closed stacks. In addition,

library cataloging practices over the years have developed

methods for the identification of named persons, places,
and topics.

Library metadata began as the library catalog, a finding

aid for librarians and users. In the middle of the nineteenth

century, the library catalog thinker like Charles Jewett had
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relatively limited requirements for the library catalog:

A catalog of a library is, strictly speaking, but a list of
the titles of the books, which it contains.*

Later in that century, Charles Ammi Cutter saw the
catalog not only as a list, but as a tool for answering infor-
mation questions. Cutter had a lengthy set of questions
that he wished the catalog to answer:

1st. Has the library such a book by a certain
author?

2nd. What books by a certain author has it?

3rd. Has it a book with a given title?

4th. Has it a certain book on a given subject?

5th. What books has it on a given subject?

6th. What books has it in a certain class of literature?
7th. What books have you in certain languages?

These are especially impressive because there was
not a technology, beyond the book or card catalog, to
help libraries provide these services. The one advantage
that the developers of the library catalogs had in that day
was that these were the only functions that the catalog
would address, and the interface (the card) would have
only human readers as its users. Our requirements became
more detailed in the twentieth century, both because of
the growth of libraries and the need for new technologies
to serve our users and also because of the increased com-
plexity of library management and the need to automate
many library tasks.

In 1876, when Cutter wished for a catalog that would
answer the question “What books have you in certain lan-
guages?” he could not have anticipated the need to filter
one’s retrieved set by language in order to reduce the
number of items retrieved from thousands to “only” three
or four hundred. It is clearly no longer sufficient to limit
searches to author, title, and subject only, and success-
ful searching is definitely not achieved solely through an
alphabetical list of headings. Narrowing down a search
today is as important as retrieving catalog records repre-
senting the holdings of the library.

The phenomenon of “information overload” was a
fact of life before computer systems became inexpensive
enough to be used in institutions like libraries. Had it not
been for the computer, it is unlikely that libraries could
have even begun to handle the explosion of information
resources that occurred in the second half of the twentieth
century. To be sure, by that time the contents of libraries
had long outgrown the memory capacity of librarians.

To help users navigate this much more populous and
fluid information landscape, library catalogs have been
adding functionality that Cutter would not have even
dreamed of. Selecting “a few good books” out of a catalog
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of millions of items is something no user would have the
time to do. To help users get to the right resources, librar-
ies are adding facets to narrow searches; ranking results
to show users the most likely items first; adding book cov-
ers, tables of contents, and reviews that will give the user
more information about the item than the facts in the cat-
alog record; and using other techniques. Libraries have
also tried to find ways to integrate their systems with the
catalog information resources that have traditionally been
treated as separate, such as the searching of abstracting
and indexing services. All of these have put pressure on
the catalog record, pushing it to perform functions it was
not consciously designed to do.

Although the public catalog was designed to serve
the user of the library, other information has always been
used by librarians to manage the business of the library,
including catalog production. Separate shelf lists and
authority catalogs, rarely if ever seen by users, were an
essential part of the management of libraries—especially of
large libraries. Another type of catalog was used to track
the receipt of serial issues, and yet another was needed
for delivery and receipt of other materials. As these func-
tions became automated, the catalog record ceased hav-
ing a separate existence in the public catalog and became
a part of library management systems. By the end of the
twentieth century, the library record had to satisfy the
needs of users, and in addition it had to provide support
for a number of systems functions.

The integration of a variety of automated systems
into a single library system has placed new demands on
the record that represents the item held by the library,
some of which are unrelated to satisfying user needs. The
end result has been that the catalog record has taken on
some system functions at the same time that it has had
to respond to more complex user services. In addition to
the purposes outlined by Cutter, library metadata has to
interoperate with the library management data elements
and systems functions, such as acquisitions and fund
accounting, serials control and check in, and circulation
systems.

Design for Sharing

The rise of a new information environment—the World
Wide Web—has revealed the downside of the long history
that libraries have with metadata. Library metadata meth-
ods were developed long before the advent of computer
processing of metadata, and therefore library metadata,
like the printed map in figure 6, was designed to be read
and interpreted by human beings without any interven-
tion by machines. It also was designed to basically stay
the same throughout its existence, not to be recombined
with other data.
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In spite of this legacy of pre-computer practice, the
question that we must face, and that we must face sooner
rather than later, is how we can best transform our data
so that it can become part of the dominant information
environment that is the Web. This is a radical change in
the context for library metadata, yet it is a logical exten-
sion of the design for sharing that has been a principle of
library cataloging.

An important function of modern cataloging has been
the sharing of catalogs and cataloging between libraries.
The cataloging rules of the nineteenth and twentieth cen-
turies evolved from institutional-specific rules to a mod-
ern concept of a widely used standard for sharable data
that would facilitate the exchange of catalog information
between libraries. In the nineteenth century, libraries
printed book catalogs that could be given or sold to other
libraries. Users could consult these catalogs to discover
works held by other libraries. This was perhaps the first
phase of remote access to library catalogs. The book cata-
log was portable and could be issued in multiple copies.
Unfortunately, it was expensive to produce, since printing
in those times meant setting type, and it quickly fell out
of date. Adding new entries meant either issuing supple-
ments outside of the order of the main catalog or reprint-
ing the entire catalog with the new content inserted in its
proper order.

The card catalog solved the update problem that the
book catalog had suffered: new entries could be added
anywhere in the catalog in their correct place by interfil-
ing cards. However, the card catalog was not reproducible,
so it was no longer possible to distribute copies of cata-
logs to other libraries.

This isolation of the library card catalog remained a
problem for about one hundred years. It was only when
the physical cards became electronic records in a data-
base, and that database was connected to a global net-
work, that libraries were able to achieve both goals: flex-
ibility of update and remote access. Groups of libraries
using the same data standards and cataloging rules were
able to create union catalogs representing the holdings of
multiple libraries. One such union catalog, WorldCat, has
achieved the distinction as the world’s largest database of
library bibliographic data and holdings information.

Sharing of data among libraries has created great effi-
ciencies in catalog production, and it has also expanded the
available universe of resources for library users. Libraries
remain, however, as an information environment separate
from the Web. This makes a difference because the Web
is where the majority of information seekers live, work,
and play. It is also increasingly the environment where
new information is created. Many information resources
developed today will never be published in the traditional
print-on-paper sense of that term. Users have less and less
incentive to leave the Web and enter the library, either
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physically or by visiting a library catalog online.

The important question now is: how can the library
catalog move from being “on the Web” to being “of the
Web”? The linked data technology that has developed out
of the semantic Web provides an interesting path to follow.
It is specifically designed to facilitate the sharing of infor-
mation on the Web, much in the way that the Web itself
was developed to allow the sharing of documents. The
library must become intertwined with that rich, shared,
linked information space that is the Web. Rather than
creating data that can be entered only into the library
catalog, we need to develop a way to create data that can
also be shared on the Web. This requires that we expand
the context for the metadata that we create.

We are fortunate in the sense that we are in a position
of having a large body of data that has been developed with
sharing in mind, and also that the early developers of library
cataloging codes, such as Anthony Panizzi, understood the
value of consistency and the application of rules. Because
of this situation, we are better positioned than some profes-
sions to redefine our data to be used in a complex and rich
data environment such as the World Wide Web.

The Web as Context

The library catalog has been the sole context for library
data since its inception. It is not a coincidence that we
call the creation of library bibliographic data “catalog-
ing,” that is, the creation of the catalog. The result has
been a uniform set of metadata designed for the catalog’s
purposes: identifying the library’s holdings, supporting
management of those holdings, and providing entry and
discovery points for librarians and nonlibrarian users.

There is an unmistakable need for libraries to know
what they own as well as the current whereabouts of each
item in their inventory, and the catalog is the basis for
these functions. The use of the library catalog by infor-
mation seekers, however, is diminishing, by all accounts.
When journal article information became available online
as a library service, users jumped at the chance to have
easy access to this data, and soon more searches were
being done in these databases than in the library’s tra-
ditional catalog.® It’s not that one resource replaces the
other, but that users have a finite amount of time and
attention; new information sources that gain favor take
up a certain quantity of the users’ information-seeking
energies. Regardless of the inherent value of library-
owned materials, there are only twenty-four hours in a
day, and the time for study, research, and recreation does
not expand as more information becomes available. The
famed “information overload” is a time problem.

For a variety of reasons, users favor the Web as an
information platform over the library. Studies show that
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users like the simple search options, and in particular
they are pleased by the instant gratification that moves
them directly from search to resources without having
to even move their fingers from the keyboard. They also
find great value in the social aspects of the Web, not so
much for finding dates for Friday night, but in getting an
idea of which resources might be best for them. One can
question the quality of the ranking that users are pre-
sented with, but rather than face many screens of undif-
ferentiated results, users are grateful that Internet search
engines give them ranked results. The ranking is based on
algorithms that are trade secrets, but the user knows that
the first page is what nearly “everyone” would consider
to be the key resources for their keyword query. When
looking for a “good read,” a search on Amazon will turn
up the best sellers out of the retrieved set. Services like
Facebook, YouTube, and Flickr all allow users to create
and view popularity ratings for resources and to write
comments and reviews. All of these help users select from
among a large number of retrieved items.

There are a number of social networking sites orga-
nized around books, such as LibraryThing, Goodreads, and
BookMooch, each a kind of MySpace for the bookish set.
In some cases the data has been derived from library bibli-
ographic records, but it is just as likely to have come from
nonlibrary sources such as Amazon.com. Amazon gets its
data from publishers and booksellers, not from libraries.
Some sites, such as Google Book Search, combine data
from a variety of different sources, merging some descrip-
tive data from libraries with the marketing data received
from publishers (blurbs, author biographies).

Across these sites and many others, the Web is virtu-
ally awash in bibliographic data, and users who frequent
certain Web sites are accustomed to seeing bibliographic
data in contexts far from the library catalog. The New
York Times bestseller list is online, as are the Web sites
of publishers and authors. Libraries may have the great-
est number of titles and the rare materials, but there is
plenty of overlap in content between the library and Web,
and between the library catalog and information on the
Web. In addition, there is nonbibliographic data that could
be related to bibliographic data. For example, the name
“Herman Melville” and the fact that he wrote Moby Dick
are facts that are not limited to the data in library cata-
logs; it is also found in encyclopedias, online discussions of
American literature, and the course reading lists of classes
of colleges and universities that can be found online.

Although there is an overlap of data, there is very
little direct connection between the library catalog and
the Web. Bibliographic citations online, such as those
in the reference sections of Wikipedia entries, may link
to a library’s holdings. For example, if you retrieve bib-
liographic data, perhaps on Google, Open Library, or
Goodreads, that represents a book, you can use that
as a launch point to find the book in a library by using
WorldCat. You can’t, however, move easily from a state-
ment in an essay about Abraham Lincoln to a list of books
about Lincoln, much less a list of relevant books in your
local library (let alone a list of resources that are on the
shelf and currently available). Imagine if an online search
on J. K. Rowling or Harry Potter could become an entry
point into the library, and the visibility that could provide
for libraries.

In return, library data could enrich bibliographic
entries on the Web. Libraries are the only community
with control over names, distinguishing between authors
with the same or similar names and bringing together
variant name forms. The addition of birth and death
dates, once needed only to disambiguate similar names,
is now essential information for an analysis of copyright
status. Library data also facilitates the gathering of dif-
ferent editions around the concept of a work through the
use of uniform titles. All told, the data that exists today in
library catalogs could enhance the Web.

Change Happens

The need to change does not mean that what you are
doing is wrong. Instead, it often means that something in
your environment has changed, something that you can-
not control. The change addressed by library cataloging
pioneers like Panizzi and Cutter was that as the rate of
publishing was greatly increasing, scholars and readers
could no longer know everything that was available. The
catalog was needed to help these users. At one time, the
idea of a search by topic was unheard of, but it became
necessary for catalogs to address so that users could find
unknown items without help of librarian (“Give me a
good book on . ..”). The change that we must address is
that the Web is increasingly the source of information for
searchers and researchers, and that the library needs to
be interconnected with that web of data.
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