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Literacy Project, provides insight into the complexity of
collection management and access services for digital
spatial information at the Map and Geographical Infor-
mation Center at the University of Connecticut Library.
Both of these articles focus on the key issues libraries are
confronting in their efforts to introduce GIS to their

patrons and to make effective use of digital spatial data.
As the articles in this special issue demonstrate,

GIS is an advanced, multimedia software that integrates
a wide variety of technologies into a system for building
and accessing digital libraries. These applications deal
with large quantities of information in heterogeneous
formats (images, text, tabular) and provide rapid access

across distributed information from multiple platforms.
These systems also provide a level of intelligence in
information analysis and can be customized to meet

evolving user needs.
The information about GIS and various related

initiatives throughout the United States referenced in
these papers shows that now is the moment of opportu-
nity for information professionals to take bold and inno-
vative steps to insure that programs are in place to meet

the expanding information needs of our citizens. These

papers also show that there is strong agreement that GIS
initiatives are, in large part, a collaborative effort among
a variety of information professionals and that each type
of information professional has a unique contribution to

make.

Note

1. National Research Council, Promoting the National Spa-
tial Data Infrastructure Through Partnerships (Washington, D.C.:
National Academy Press, 1994), 15.
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Digital Spatial Libraries:
A Context for Engineering
and Library Collaboration Kate Beard

At first glance, engineers and librarians would seem to

be worlds apart in their interests. A revolution in infor-
mation technology, however, is generating a conver-

gence in interests and an environment for interesting
and necessary collaborations. Increasingly, traditional
analog library tools and mechanisms are being replaced
by digital counterparts, some ofwhich call for expertise
beyond the domain of library science. The National

Science Foundation (NSF) together with the National

Aeronautics and Space Administration (NASA) and the

Advanced Research Projects Agency (ARPA) have

funded six digital library projects that are being carried
out by multidisciplinary teams made up of librarians,
engineers, computer scientists, and professionals from
several other disciplines. This paper begins with a re-

view of the technological innovations that have allowed

the emergence ofdigital libraries andfostered new mul-

tidisciplinary collaborations. The paper identifies a few
key areas where collaborations are occurring among
librarians and engineers, and illustrates these with

examples from digital spatial library projects at the

University of California, Santa Barbara (Project Alex-
andria) and the University ofMaine (the BASIN Proj-
ect). Particular emphasis is placed on digital spatial
libraries, which have more unusual requirements for
information processing. Collaborations in support of
digital spatial libraries involve librarians, map librari-

ans, and professionals in a new field of engineering
referred to as spatial information engineering.

I Changing Information

Technology: A Context
for Collaboration

Technology is acknowledged as a powerful force in

changing political and organizational dynamics and

provoking realignments in group and individual behav-
iors. Information technology may be similarly de-
scribed. Significant changes in information technology
and communications infrastructures are affecting the
behaviors of business, government, academia, and indi-
vidual citizens. Some of these changing dynamics foster
new and interesting collaborations, in some cases creat

ing unexpected bedfellows. Recent examples include
the shifting mergers and alliances among the traditional
telephone companies; the cable television, cellular com-
munications, and video distribution companies; and the
entertainment and publishing industries. A less visible,
but nonetheless auspicious, collaboration is the one

forming between librarians and engineers.
Engineers and librarians are two groups that one

generally does not associate as having collaborative in-
terests. Librarians have been quite secure in their own
world of collecting, cataloging, and distributing infor-
mation in analog formats; and engineers have likewise
been content in their domain. Spatial information engi-
neers have traditionally been involved in geodesy, pho-
togrammetry, surveying, cartography and, more re-

cently, GIS. Enter information technology.
The tremendous rate of new developments in com-

puting and telecommunications technology has forced
a transition to new modes of operation for libraries.

Increasingly, information is being created and offered in
a digital format without ever migrating to a paper for-
mat. This transition to a digital environment has, in and
of itself, provoked significant changes in the tools and
roles of libraries. Another significant influence, how-
ever, has come from the development of the National
Information Infrastructure (Nil) (U.S. Congress 1993),
which can now support the distribution of data to users,
without the need for them to ever physically visit the
library.

The Nil consists of computers, software and data-

bases, fax machines, local area networks, access net-

works, and regional and national networks embodying
various technologies with speeds in the hundreds of

gigabits per second (Kettinger 1994). Formally intro-
duced by the High Performance Computing Act of 1991,
which established the National Research and Education
Network (NREN), the Nil is being strengthened by the
Clinton administration in an effort to build an informa-
tion highway that will carry pictures, voice, video, and
textual data anywhere in the United States. Collections
available for distribution include materials from the Li-

brary of Congress, the National Library of Medicine, and
Congressional Research Service databases. The number
of accessible collections has continued to grow with the
addition of global change datasets, climate and weather
databases, human genome data, and other databases.
Recent additions of wide-area information services

(WAIS, gopher, WWW) have broadened the extent and

Kate Beard is Assistant Professor, Department of Surveying
Engineering and National Center for Geographic Information
and Analysis, University of Maine, Orono, Maine.
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functionality of network communications, and the rate

of data contributions is accelerating daily.
The evolving Nil already provides a great deal of

connectivity throughout the country. Between 1988 and

1992, NSFNET, the predecessor to the Internet, went
from a T1 backbone (1.55 megabits per second) connect-
ing 400 universities to a T3 (45 megabits per second)
backbone connecting over 4,500 universities, busi-

nesses, libraries, government agencies, schools, and mu-
seums. Traffic increased during this period from 100
million packets per month to almost 12.5 billion packets
per month (NSFNET 1993). By February 1993 this vol-
ume had again doubled.

In addition to the role that the rapid pace of tech-

nological improvements played in promoting conver-

sion to digital libraries, further impetus came in 1993 in
the form of congressional acts and executive orders. The
Congress, in its Electronic Library Act of 1993 (S.626),
and the president and vice president, in their report on
"Technology for America's Economic Growth," called for
the development of digital libraries. Subsequent white
paper series (Fox 1993) and various NSF-sponsored
workshops helped detail and define a research agenda
for digital libraries, which were identified as a national

challenge in the Information Infrastructure Technology
Applications component of the U.S. High Performance

Computing and Communications Program. In late 1993

NSF, NASA, and ARPA jointly sponsored a call for pro-
posals on the topic of "digital libraries." The focus of this
project was to dramatically advance the means to collect,
store, and organize information in digital forms, and to

make it available for searching, retrieval, and processing
via communications networks in a user-friendly way. Six
projects, centered at Carnegie-Mellon University, the
University of California Berkeley, the University of Cali-
fornia, Santa Barbara, Stanford University, the Univer-

sity of Illinois, and the University of Michigan, were
funded under this initiative. Each of these projects
involves substantial collaboration and interaction of

librarians, computer scientists, engineers, and others.

I The Emergence
of Digital Spatial Libraries

Pressure for digital spatial libraries has come from nu-

merous sources. Rapid growth in the volume of GIS

applications and users has increased demand for spatial
data and for the transmission of data over the networks.
In particular, demand for better management and access

to federally produced geospatial data provoked a call for
a National Spatial Data Infrastructure (NSDI). The initia-
tion of NSDI was specified in President Clinton's Execu

tive Order 12906, issued in April of 1994. Conceived of
as an umbrella of policies, standards, and procedures
under which organizations and technologies would in-
teract to foster efficient use, management, and produc-
tion of geospatial data (FGDC 1994), NSDI is a vision for
the future of a spatial data community that has broad

implications for the underlying technology, user base,
and necessary support services. Infrastructure services
called for under NSDI include:

■ collection of raw data and provision of value-
added data;

■ development of mechanisms to create, archive,
and distribute the collected data and provide for
creation of associated metadata;

■ provision of capabilities to locate, browse, search,
retrieve, preview, and transfer spatial data;

■ production of well-defined, fixed products and

ability to generate custom one-of-a-kind products;
and

■ ability to integrate, manipulate, augment, and gen-
eralize spatial data based on domain-specific
needs (Mularz et al. 1995).

The Federal Geographic Data Committee (FGDC),
which was charged with overseeing and facilitating the
NSDI, has several ongoing efforts including develop-
ment of standards, framework data, thematic datasets,
and a National Geospatial Data Clearinghouse (Tosta
1994a). The clearinghouse is an effort to use the Nil to
facilitate access to spatial data. Through cooperative
agreements, the FGDC has funded nine partnership
grants totaling $225,000 for 1994. A new round of coop-
erative grants will be awarded in 1995. The 1994 coop-
erative agreement partnerships all include components
of-or can be classed as-digital spatial library projects.
Of these projects, three (Florida, Iowa, and Montana)
have libraries as primary partners (for summaries of
these projects see Tosta 1994b).

Only three years ago such digital library initiatives
would have been impossible to carry out, and today
construction of digital libraries is still intellectually and
technically challenging. These challenges cannot be met
by any one discipline acting alone. The library commu-
nity is redefining its roles and responsibilities and mov-
ing actively to adapt (McClure, Moen, and Ryan 1994),
but to be successful it must be prepared to join forces
with engineers, computer scientists, cognitive scientists,
educators, and others. Conversely, technological devel-
opments from computer science and engineering will
not be fully successful without input from librarians. As
some have suggested, the technological infrastructure
that supports the Internet continues to grow at a much
faster rate than our knowledge about how to use its
resources (McClure 1994). To date, emphasis has been

80 INFORMATION TECHNOLOGY AND LIBRARIES I JUNE 1995



placed on delivery of information rather than on deliv-

ery of information services. Only information services
that offer true user-friendly software, meet real needs,
and make life easier will succeed. The expertise of li-
brarians in managing and disseminating information,
built over the centuries, must be merged with sound

engineering to ensure success in digital library designs.

■ Areas of Collaboration

The components of a digital library include assemblages
of electronic data, cataloging and indexing mechanisms,
tools for locating, searching, and browsing data collec-

tions, mechanisms to retrieve and potentially process
data from remote and distributed locations, and inter-
face tools that allow tasks to be performed easily by
non-expert users. Because each of these components
requires expertise from several different disciplines, col-
laborations are the norm—as is evidenced by several

existing projects (Fox et al. 1993). In the following sec-

tion on Project Alexandria, three specific areas of col-
laborations are highlighted: data conversion, catalog-
ing, and user interface design. Special consideration is

given to collaborations in the development of digital
spatial libraries, as these involve interesting "fringe"
areas of library science (map librarians) and engineering
(spatial information engineering).

m Project Alexandria

One of the NSF-funded digital library projects focusing
specifically on spatial information, Project Alexandria is
a digital spatial library project representing a collabora-
tion among map librarians, computer scientists, geogra-
phers, electrical engineers, and spatial information en-

gineers (Smith et al. 1994). The project's long-term goal
is to support not only library functions in traditional
areas involving the use of digitized maps and images,
but also to support library functions in areas that involve
the use, for example, of photographs, medical images,
or digital representations of art and architectural plans
or illustrations in books and journals. While spatially-
indexed information has traditionally been defined in a

very narrow way—as collections of facts tied to specific
locations on the surface of the earth, Project Alexandria
will support collections from the whole spectrum of

spatially indexed information.
In building a digital spatial data library, many sets

of issues that normally arise in the context of analog
digital libraries must be resolved. Maps, atlases, and

images have posed major problems for conventional

analog libraries. They require special forms of catalog-
ing and indexing; their physical dimensions require spe-
cial storage; and they often deteriorate rapidly with use.

Because of these problems, maps and images are stored
in special libraries, or are otherwise less than ideally
accessible. Ideally, many of these storage and access

issues should disappear in a digital world. Storage me-

dia are no longer incompatible, and indexing systems
can be extended to include spatial queries. Retrieved
information can be displayed or input to geographic
information systems and used in various types of analy-
sis. In reality, however, many highly specific technical

impediments must be overcome in building a digital
spatial data library. Such impediments include, for ex-
ample:

■ poor understanding of user requirements and lack
of a sound basis for user interface design;

■ the lack of appropriate models for both data and

metadata;
■ technical problems in supporting an appropriate
browse capability for distributed access;

■ the lack of appropriate spatial indexes and tiling
systems to accommodate a wide variety of queries;
and

■ performance problems due to the large-volume
characteristic of spatial information.
In Project Alexandria, each of these impediments

is being addressed by multidisciplinary teams. Ap-
proaches to resolving some of these impediments are

described under the three sections that follow. In some

cases, representative examples of collaborations from
other digital library projects are included.

Data Conversion

Historically, the task of collection development, regard-
less of format, belonged to librarians. Electronic library
collection development, however, is not as simple as

acquiring and organizing print and nonprint materials.
One challenge for the digital library comes in converting
large repositories of analog data into searchable elec-
tronic documents. Scanning is a straightforward solu-
tion for simple conversion of analog documents to im-

ages, but the addition of intelligence to the resulting
images—the indexing of the images for efficient search-
ing and providing efficient storage of images and effi-
cient compression for browsing—involves input from
electrical engineers, spatial information engineers, and
computer scientists working with librarians.

In the Carnegie-Mellon University Informedia
digital library project (Kanade et al. 1994), research is
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focusing on searching and extracting information from
video. The project is using speech recognition to auto-

matically capture and transcribe narrative and dialogue
from video footage. Transcriptions are then time-aligned
with the video. Natural language processors are applied
to improve the transcriptions and identify topics and

subtopics in transcript collections. Machine vision tech-

niques are used automatically to identify segment
boundaries using beginning or end points of shots,
scenes, or conversations. This detailed conversion proc-
ess is thus involving the input of several players from
the specialties of speech recognition, natural language
programming, and machine vision.

In Project Alexandria, the conversion of spatial
analog products concerns extracting metadata simulta-

neously with extraction of data, with extracting image
features for indexing, and with compressing images for
efficient browsing.

On an analog map, both data and metadata are

encoded in map symbols and in map sheet marginalia.
Under current data conversion methods, typically only
the spatial information is captured, while attribute and
some topological information is neglected and added
later by manual encoding. This process is being revised
to encode attribute and topological relations at the time
of data conversion.

The raw data of images (intensity/color/texture)
are frequently not the information of primary interest for
typical users, and thus storage of raw images is not the
most efficient search format. To support content-based
searches, image features need to be detected by appro-
priate preprocessing. Dynamic indexing is also called
for. Two users of the same image may be interested in
different information content, so a one-time static model
of the image may be inadequate. The solution is both the
definition of a set of generic images extracted at the time
of storage and evolutionary dynamic indexing that links
local user profiles with image processing tools to extract
user-defined features.

Awavelet decomposition approach is being devel-
oped to support compression for browsing. This

approach permits the decomposition of images into sub-
images of coarser resolution, which can be subsequently
recombined to perfectly reconstruct the original image.
In this way an advantage in storage is achieved, since
the need to store both high-resolution and coarse images
is eliminated. Only sub-images are stored, which have
the same memory requirements as high-resolution
images. Defining an image feature is an application- and
data-dependent task, so an important first step is to

decide on the choice of image-level features.
In such data conversion efforts, librarians and map

librarians can assist in identifying a pertinent thesaurus

of features for indexing. Electrical engineers specializ-
ing in image and signal processing can assist with index-
ing and data compression, while spatial information
engineers can help formalize map content for automated
extraction of data and metadata.

Cataloging

Librarians have a long history of experience and training
in cataloging methods. They have knowledge about how
to organize information effectively for storage and re-

trieval and about appropriate connections that can be
made between or among pieces of information. Tradi-
tional expressions of this knowledge and the traditional

navigational tools used in libraries—such as the card

catalog—are inadequate given the volume and formats
of data now being made available over the Internet.

Indexing of these electronic resources imposes new and

challenging design constraints. Not only must indexing
be efficient and effective from a librarian's information
access and retrieval perspective, it must also satisfy
requirements of effective database design and efficient
software engineering.

Many existing library systems lack genuine data-
base support for managing fast-growing collections of

spatio-temporal and other datasets. Most existing cata-

log systems represent data in a flat relational view. In

large part, data-handling difficulties result from the use

of such existing file systems as a repository for these
datasets. The varied contents, formats, and lineage, as
well as the large size of these datasets, result in an

unmanageable collection of files scattered over a net-
work. The absence of database modeling and manage-
ment further complicates the task of maintaining these
datasets, many of which will not be static.

Spatially indexed data come in many different

types and in a large variety of representations, so it is
important to have an appropriate data model for organ-
izing both the data and the metadata. Since spatial data
have no standard format, the underlying data model for
a catalog should be a flexible one. Map librarians, having
a thorough knowledge of the range of formats and vari-
ety of representations of spatial data, are thus the essen-

tial domain experts who provide critical information for
database design specifications.

The core of Project Alexandria's catalog system is
a subdatabase of catalog information concerning the
main items stored in the full database. The data stored
in the catalog database include datasets organized into

categories with four parts: a description, a tool box,
source formats, and alternative formats. The "descrip-
tion" section includes metadata, abstract textual de-

scriptions of the data, and reduced datasets or com-
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pressed images. The "toolbox" contains commonly used
operations for manipulating the specific data types;
"source formats" document the format of other data;
and the "other formats" section allows storage of a

user's commonly used formats (e.g., a user may store an

ASCII format for transfer of data to a statistical package).
As documents are integrated into very large collec-

tions covering an entire scientific domain, links among
the documents become increasingly important to help
with searching and browsing. Librarians often have the

expertise and experience to identify the important link-
ages between documents that should be incorporated
within catalog entries. Design of the catalog component
is thus a close collaboration between the map librarians,
spatial engineers, and computer scientists who do the

conceptual database design and the software engineers
who are responsible for the implementation design.

User Interface Design

The design of a user interface is a crucial element for the
success of any digital library. To date, user interfaces for
electronic information retrieval have been given poor
ratings by users (Fox et al. 1993). As digital libraries
emerge it is important to improve user interfaces. Col-
laborative efforts can only improve the possibilities for
success. Ideally, the interface should provide assistance

like that offered by experienced librarians. Their knowl-
edge in interpreting and responding to user requests
provides vital input to the interface design effort.

Project Alexandria employs a three-tier approach
to user interface design. The first step involves an inves-
tigation of various formal systems with well-defined

pertinent objects, operations, and behaviors. In order to
formalize the objects and operations that a user will

need, designers must understand the problem domain
and have sufficient knowledge of and practice with
formalization tools (specification languages, algebras,
etc.). This involves spatial information engineers work-
ing in close collaboration with map librarians. The sec-

ond step investigates alternative interaction procedures
that allow prospective users to perform intended ma-

nipulations. The specification of objects and operations
identify core functionality around which different inter-
action techniques can be designed. In this phase the

designer must be proficient in cognitive analysis, psy-
chology, human computer interaction techniques, and
graphic arts. These are the user interface designers. The
third step is to implement the visualization and interac-
tion designs on the specific platforms using their oper-
ating systems. This phase requires extensive expertise in
user interface programming, graphics packages, and

user interface management systems. These personnel
are the user interface software engineers.

An important guiding principal in interface design
is task-oriented access to electronic information (Fox et
al. 1993). A starting point for task information is a focus
on current information retrieval practices. For Project
Alexandria, the map librarians outlined several typical
request scenarios from different levels of users.

The map librarians noted that persons requesting
spatial data always specify at least one parameter, and
usually more. The library staff typically ask a basic set

of questions on area, scale, subject, time, and format to
make sure they steer persons to the correct items (e.g.,
"What area are you interested in?"; "What subjects
should the item depict?"; "What time period should it

portray?"; "Where is x located?" [x being a cultural or a

physical feature]). In the case of spatial data, general
users are often not familiar with key terms and concepts
such as the meaning of scale. Queries such as, "Do you
want a map at 1:10,000?" do not mean anything to the

layperson, and in such cases assistance must be offered
in a way that the user will understand—e.g., "How large
an area should this show?" Such cues and responses
typically provided by librarians need to be converted to

equally responsive interfaces.

I BASIN: Another Case

Study Collaboration

The BASIN (Browsable hyper-Archive of Spatial Infor-
mation on the Net) Project is a new project under way at
the University of Maine to create a digital spatial data
library. Involving collaboration amongst spatial infor-
mation engineers, the library, and a subset of spatial data
providers and users, the project combines the use of new
technology—including high speed archival storage,
telecommunications protocols, and an upgraded net-

work interface (FDDI)—to provide access to digital spa-
tial data collections. The objectives of the project are to:

■ provide fast access to real (as opposed to fictitious)
digital spatial data for instruction and student re-
search projects;

■ expose students to the wealth of data that is be-

coming available electronically;
■ familiarize students with new communication

technology so they can become both smart con-
sumers and active participants in the new technol-

ogy; and
■ foster interdisciplinary collaboration through data
sharing.
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Figure 1
Schematic for BASIN

The motivation for BASIN was based on a number
of factors. These include the fact that:

■ several departments across campus have ex-

pressed a need and interest in access to spatial
datasets;

■ several departments have collected spatial data
sets but have limited means for archiving and shar-
ing these data sets;

■ several Maine State agencies have compiled data
sets of potential benefit for student instruction and
research that are not, however, easily accessible or
available in a timely manner to meet class assign-
ment schedules; and

■ several federal agencies are compiling and begin-
ning to distribute electronically spatial datasets
which students could make better use of through
faster access and enhanced storage.

Specifically, the BASIN Project will consist of a

server with RAID (Redundant Array of Inexpensive
Disks) storage located in and managed by the Depart-
ment of Surveying Engineering. Data in the BASIN ar-

chive will initially reside in fast-access hard-disk stor-

age. As the archive grows, additional near-line storage
facilities, such as a slower access/high capacity mag-
neto/optical storage, may be added. Two switched Eth-
ernet hubs will be provided to the BASIN archive to
serve targeted student populations. Initially, the target

populations will consist of students in surveying engi-
neering, civil engineering, forest management, and
wildlife, because these departments are most prepared
to take immediate advantage of spatial data in their
courses. A third switched Ethernet hub will be located
in the Science and Engineering Center of Fogler Library
to serve faculty and students at large. These hubs con-
sist of 10 MB bandwidth between the archive and the
workstations, allowing for a maximum transfer rate at
Ethernet speed, which is unaffected by other local
network traffic. Other departments—or any worksta-
tion on the network—may access BASIN using their
current network connections. BASIN will employ two
standard protocols: WAIS (Wide Area Information
Server) and HTTP (HyperText Transfer Protocol) for
indexing, browsing, searching, and data retrieval func-
tions. The BASIN catalog (which describes the data
archive) will use the Content Standard for Digital
Geospatial Metadata, which was adopted as a federal
standard in June of 1994. A schematic for BASIN is
shown in figure 1.

In addition to providing dedicated access to the

spatial data archive, the library plays a key role in this

project in assisting in the creation of the BASIN catalog,
and in connecting the spatial data catalog to the US-
MARC standards through the crosswalk (see Mangan in
this issue). By establishing the crosswalk BASIN, entries
will be accessible through the library's online catalog.
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The projects and issues described above address many
research issues fundamental to the development of true
digital libraries that will fully exploit the potential of a
digital world. It will be interesting to watch the progress
of the NSF-funded digital library projects and evaluate
the success of their collaborative ventures. These pro-
jects acknowledge that digital libraries involve more

than simple conversion of library materials to digital
formats, with straight transfer of analog tools such as

page images of card catalogs. Instead, they reflect a

fundamental rethinking of how information is captured,
stored, and accessed. Fortunately, this rethinking is

evolving as a shared endeavor among librarians, engi-
neers, and many others.
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Assisted Search for Knowledge (ASK):
A Navigational Tool Set to Global

Change Data and Information Roberta y. Rand

Traditionally,
librarians and information manage-

ment professionals have recognized the need to

assist researchers in complex multidisciplinary re-
search areas, and have developed and applied tools to

assist in the storage and retrieval of information. In

response to the vast amounts of research data and infor-
mation now being collected, it is readily acknowledged
that additional retrieval tools are needed. These addi-
tional tools can be viewed as "meta" tools, enabling and
extending the full use of existing tools. This article de-
scribes a prototype online search system that will pro-
vide Internet and dial-up access to an array of databases
related to environmental and demographic change. This
"digital library" will link together diverse databases in
different locations and will consist of unstructured full-
text information, structured alphanumeric information,
and satellite imagery and map information, and will
deliver data to researchers in a form and context people
can understand.

The United States Global Change Research Pro-

gram (USGCRP) was established to observe, under-

stand, and predict global change and to make the results
of its research examining global change available for use
in policy matters. The activities of the USGCRP are

coordinated by the Committee on the Environment and

Natural Resources Research (CENRR) (previously
CEES, or the Global Change Committee on Earth and

Environmental Sciences). Because research data and in-

formation are of fundamental importance in under-

standing and predicting global change, the 1992 "Global

Change Data and Information Management Program
Plan" was written and published to clearly state the

collective commitment of the agencies participating in

the USGCRP. In the program plan, participating agen-
cies commit to work with each other, with academia, and
with the international community to make it as easy as

possible for researchers and others to access and use

global change research data and information. It is to-

ward this end that the federal agencies participating in

the USGCRP are organizing the Global Change Data and
Information System (GCDIS), which takes full advan-

tage of the mission's resources and of the responsibilities
of each agency, and links the services of the participating
research data and information resources to each other

and to users. These agencies realize it is critical to the

success of the global change research agenda to have

precise and accurate access to data and information.
The planning and organization of the GCDIS is

being fully coordinated by a subcommittee of the

CENRR, called the Interagency Working Group on Data

Management for Global Change (IWG). The "Global

Change Data and Information System Implementation
Plan" builds on the broader program plan to define the

construction of the GCDIS. The implementation plan

states that the participating agencies will identify the
vast array of data and information to be included, basing
the criteria on the highest priority areas of interest, and
will design and implement data and information serv-

ices that are adequate to support the full breadth of the
USGCRP.

To start this process, the agencies have initiated
several pilot projects that are intended to broaden the

scope of GCDIS. The Access Subgroup, one of the three

subgroups of the IWG (the two others being the Library
and Information Subgroup and the Contents Sub-

group
1 ), will coordinate the IWG activities necessary to

develop the IWG access infrastructure. These activities
include: providing mechanisms for the agencies to share
access-related experiences and expertise, the develop-
ment and application of standards and technology, dem-
onstrations and pilot projects, mechanisms for feedback
from the broad user community, and assessing the per-
formance of the GCDIS access system. Several projects
are underway to provide access to GCDIS: a gopher, a
World Wide Web Browser, and the Assisted Search for

Knowledge (ASK).

I Developing a Prototype
System: ASK

ASK builds on an earlier project, the "Thesaurus Pro-

ject," 2 which was coordinated by the U.S. Department
of Agriculture's National Agricultural Library (NAL).
The objective of the "Thesaurus Project" was to establish
a "proof of concept"—to show that traditional methods
for search and retrieval currently employed could be

greatly improved through available new technology.
The intention was to:

expand existing controlled vocabulary (keyword) capa-
bilities at all levels by using a computerized, interactive,
integrated knowledge base, that is, a semantic network
combined with natural language understanding. This
would be achieved by linking together existing distrib-
uted vocabularies and dictionaries, using keyword map-
ping, and by adopting other mechanisms to provide
concept-based searching. The result would be enhanced
access to multiple, distributed metadata directories and
data collections, without ownership, using natural lan-
guage queries. The success of this approach will be
determined, in part, by the rate of development and the
direction of emerging semantic networking technology.

Roberta Y. Rand is USDA Global Change Data and Informa-
tion Management Coordinator, Information Systems Division,
National Agricultural Library.
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Global Change Data and Information System
(GCDIS)

Participants:
Department of Agriculture (USDA)
Department of Commerce (DOC)
Department of Defense (DOD)
Department of Energy (DOE)
Department of Interior (DOI)
Department of State (DOS)
Environmental Protection Agency (EPA)
National Aeronautics and Space Administration

(NASA)
National Science Foundation (NSF)

Databases:

Agencies' earth science data holdings, including sat-
ellite imagery, maps, text, and statistical data

Selected analyzed and assimilated datasets

Selected outputs from global change models

Published documents

Socioeconomic data necessary for study of human
and medical dimensions of global change

Figure 1
GCDIS Participants and Databases

The process would be accelerated by procuring cur-

rently available off-the-shelf, client/server software
which adheres to common standards for this technology.

ConQuest Software, Inc., was the basis of the "The-
saurus Project." ConQuest has an existing commercially
available text and image retrieval system that uses natu-
ral language processing techniques, word meaning
processing, and concept-based information retrieval
built frommany electronically available dictionaries and
thesauri.

The fundamental concept behind the ASK pilot
project is to develop a prototype system that links data-
bases diverse in format and content, while enabling
users with different skills, needs, and access methods to
obtain relevant information from these databases. This

linkage will be done by using a natural language inquiry
and a common user interface. The ASK project plan calls
for the development of four prototypes to be delivered

over the next twelve months. The first of these proto-
types was delivered on January 10,1995.

Prototype #1

A software testbed, this prototype demonstrates the key
principles that are the essential technical foundation for
continued successful development. It includes the abil-

ity to enter a command line query via the client software,
which searches multiple databases over the Internet and

provides a single merged response. The success of pro-
totype #1 delivery is the baseline for providing increas-

ing support to a broad cross-section of users who are

concerned with access to and the analysis of global
change data.

In addition, a User Concept of Operations
(ConOps) is developing and will be reviewed at each

stage of development by the ASK Users Working Group.
This group represents experts on the identified user

categories (researchers, policymakers, K-14, and the

general public) and provides a mechanism to assess user

needs for enhanced system development.

Prototype #2

Scheduled for availability on April 10, 1995, prototype
#2 will: add a generic graphical user interface (GUI), be
Z39.50 compliant, contain one or more additional

knowledge bases (the National Institute of Health's Uni-
fied Medical Language System, the Defense Technical
Information Center, and the NASAThesaurus), and will
be publicly available in Washington, D.C., on the Mall
and in several Smithsonian locations, for Earth Day.

Several of the databases expected to be accessed by
the ASK prototype system include significant geo-
graphic content. Therefore, a versatile capability for

handling various types of geographic data, including
digital imagery, is an important aspect of the program.
Toward this end, E-Systems will provide OASIS (Open
Architecture for Scientific Information Systems)—a soft-
ware product that implements system-level building
blocks based on common industry standards and com-

mercially available platforms—for configuring systems
to provide data management and graphic processing
capabilities for spatial data. The modular software archi-
tecture and adherence to an open-systems concept fits
the ASK concept and will become an integral component
of ASK in prototype #2.

Prototype #3

Scheduled for availability in July 1995, prototype #3 will
add a commercially-off-the-shelf (COTS) geographic in-
formation systems (GIS) capability, additional GUIs for
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multiple user classes, a consistent data presentation
model, or non-native (non-ConQuest) search engine to

demonstrate the capability to link to and effectively
utilize the functionality of existing search engines of

participating agencies.

Prototype #4

Finally, scheduled for availability in October 1995, pro-
totype #4 will provide the ability to manage metadata
and source selection using a knowledge base for simul-
taneous information access across multiple databases

(including non-native search engines), and will include
retrospective searching, real-time profiling, and on-disk
(CD-ROM) product searching.

ASK is a team effort. ConQuest Software, Inc.,
which won the contract and is the lead company, is

providing full-text search and retrieval engines and in-

tegration tools linking the databases together. ConQuest

has teamed with E-Systems, which is acting as the pro-
ject systems integrator and providing spatial data proc-
essing assistance. The other members of the team are:

Infrastructures for Information, Inc., which is delivering
capabilities for filtering and viewing diverse docu-
ments; WAIS, Inc., which is providing Internet commu-
nications protocols; and the University of California at
Santa Barbara, the institution that is home to Project
Alexandria.

Many of the ASK documents are available via FTP
and are searchable using ConQuest software. It is also

possible to access the prototypes over the Internet (see
below).

For more information about the GCDIS-ASK pro-
ject, send an e-mail message to the ASK listserv:

ASK@circles.org. To subscribe to the ASK listserv, send
an e-mail message to: majordomo@gaia.circles.org;
leave the subject line blank, and type in the body of the
record: "subscribe ASK [your name]."

• Accommodate
users.

- Access at
multi-skill levels.
- Via multi-paths

• Symbiotically ^

link existing
heterogeneous
DIS.

• Distributed,
evolutionary
environment.
V __y

Figure 2
Overview of GC-ASK System

• Build a prototype.
- Open and extensible
- Demonstrate the GCDIS mission
- Use available software,client/server,
common standards, Z39.50

COLLECTORS

► Provide knowledge bases.
- Electronic dictionaries and thesauri
- Users access the system in their own

languages.

CLIENTS

Researcher<5

^Policy Make7^~ Assisted
Search
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Smart and Expert Mode—
Sample Procedure for GC-ASK

Prototype #1

On January 10, 1995, prototype #1, the first of four GC-
ASK prototypes, was successfully delivered. It is a soft-
ware testbed that demonstrates key principles that form
the essential technical underpinnings for continued de-

velopment. It includes the ability to enter a single com-

mand-line query via the client software, which then
searches multiple databases over the Internet and pro-
vides a single, merged relevance-ranked response.

The next major milestone, prototype #2, is sched-
uled for delivery on April 10, 1995. It will add a GUI,
Z39.50 protocol compliance, one additional knowledge
base, and additional databases. The success of prototype
#1 has established a solid base for information support
to a broad cross-section of users concerned with access

to and analysis of global change data.
As part of the prototype #1 delivery, a sample

procedure (or "script") is provided, which illustrates the
fundamental process for searching across multiple re-

mote libraries and merging the results. The document

you are now reading addresses the use of both Smart and

Expert modes. The following sample procedure will il-
lustrate a series of simple steps that allow anyone to

access the GC-ASK prototype #1 and use the Smart and

Expert modes.
■ In Smart mode, the meanings of a word are auto-

matically included in the search.
■ In Expert mode, one or more specific definitions of
each word in the query can be selected so that only
the intended meanings are used for the search.

There are two textual databases provided by mul-
tiple government agencies and hosted on government-
furnished equipment. The hosts are a SUN UNIX system
at NOAA and a Silicon Graphics UNIX system at NASA.
The client is resident on the SUN UNIX system at
NOAA.

Please note that the term "Enter" means to type the
specified text and press the RETURN key. The text to be

typed is enclosed in double quotes. All text and com-

mands are lower-case.

Run the Client Program—Log On to GC-ASK

Telnet to "esdim2.esdim.noaa.gov".
At the login prompt, enter "conquest".
At the password prompt, enter "conquestl 1" (that is, conquest

one-one).
You will briefly see some status information. This is part of the

login procedure and has nothing to do with the prototype.

You will see some licensing information. Press RETURN to

continue.
You will see a list of libraries (i.e., databases) that you can

select. Number 1 (noaajib) is the library at NOAA, number
2 (nasajib) is the library at NASA.

Enter "1" to select the library at NOAA. An asterisk appears to
indicate your selection.

Enter "2" to select the library at NASA. An asterisk appears to
indicate your selection.

Enter "q" to quit.
After a few seconds you will see the "SMART>"

prompt. This means that the system is ready to accept a
query in SMART mode, which will automatically ex-

pand your query to include words that have similar

meanings.

Query in Smart Mode

Enter "trace metal contamination".

After a few seconds, you will see a numbered list
of documents returned by the server. The numbers in

parentheses are document ranks, which indicate the

degree to which the document is likely to be related to

your query. Notice document 2, "Radionuclides, metals,
and organic compounds . ..," which has a rank of 62.

Enter "2" to view the document. You can use "u" for up and "d"
for down to move around in the document, or just press
RETURN for down.

You can also enter"?" for a more complete list of commands.

Note that the words "trace" and "metal" and "con-
tamination" have numbers under them. These are the
"hit words," or "hits," which matched your query. The
numbers indicate the relative strength of the hit, where
higher numbers (up to 9) are stronger hits.

Note that the word "pollution" is a hit because it
is an expansion of "contamination." The word "follow"
is also a hit because it is an expansion of "trace." This is
not what we meant by "trace," so we will eliminate that

meaning in order to improve the ranking of the docu-
ments as well as the precision of the query.

Change the Query Mode

Enter "m" to display the other options menu.

Enter "4" to set the query type.
Enter "3" to set the query type to Expert.
Enter "1" to return to query program.

You will see the "EXPERT>" prompt.
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Query in Expert Mode

Enter "trace metal contamination". A word selection menu is

displayed.
Enter "1". All available definitions and parts of speech for

"trace" are displayed. Each definition with an asterisk will
be used during the search.

Enter "2-13". Meanings 2 through 13 no longer display an

asterisk and will not be included during the search. All
occurrences of "trace" will be found, and meaning 1 will be
the only meaning used to find words that are related to

"trace".
Enter "q" to return to the word selection menu.

Enter "2" to select a definition of "metal".
Enter "2" to deselect definition 2.
Enter "q" to return to the word selection menu.

Enter "3" to select a definition of "contamination".
Enter "q" to return to the word selection menu. All meanings

are still selected.
Enter "q" to execute the search. After a few seconds, you will

see the numbered list of documents returned by the server.
Notice that the documents have been re-ranked and that
our "radionuclides" document is no longer #2. Its rank has
been lowered to 60 and its position in the list is now #3.

Enter "3" to view the document. Note that the words "trace",
"metal", "contamination", and "pollution" are still hits. The
word "follow", however, is no longer a hit.

Enter the letter "I" to return to the document list.

This was an intentionally simple example of using
Expert mode in a sample database to select specific
meanings, adjust rankings, and improve query preci-
sion. It shows that Smart mode generates excellent re-
suits quickly with a minimum of effort, while Expert
mode allows the query to be controlled and refined. In

large-scale applications, the effect can be quite dramatic.

Further Refinements

This sample query used an expansion level of 4, which
is roughly equivalent to synonyms. The numbers 1

through 9 correspond approximately to semantic rela-

tionships, such as synonyms or antonyms, with each

increasing number adding more related terms to the

query. Thus, 1 includes simple variations of the search
word itself, while 9 may include many very distantly
related words. Should you wish to experiment with the

expansion level, you will find it in the other options
menu, "m", option #3. Remember that entering "?" shows
you the commands you can use while exploring. When

you are finished, go to the logout instructions below.

Logout
Enter "q". The system asks if you want to exit the program.
Enter "y".

Should you have any questions or comments
about this document or the GC-ASK project, please con-
tact Cheri Pender at 1-800-787-1715 or via e-mail at

cpender@cq.com.

Notes

1. For the purposes of this paper, emphasis has been

placed on the Access Subgroup. For more information about
the Library Information Subgroup or the Contents Subgroup,
contact the Global Change Research and Information Office

(GCRIO) at 1747 Pennsylvania Ave, NW, Suite 200, Washing-
ton, D.C., 20006; (202) 775-6600; fax (202) 775-6622; e-mail
gbarton@gcrio.org.

2. For more information about this project, contact

Roberta Y. Rand, USDA National Agricultural Library, USDA
Global Change Data and Information Management, Coordina-
tor, Information Systems Division, 10301 Baltimore Blvd.,
Beltsville, Maryland, 20705; (301) 504-6813; e-mail

rrand@usda.gov.
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A New Service on the

Information Superhighway

If you have been searching for an easy way to authority control your

library's current cataloging, try LTI's Authority Express service.

With Authority Express, a library uses the Internet to transmit a

file of newly cataloged bibliographic records to LTI (via FTP).
Overnight, LTI processes the records through its state-of-the-art

authority control system. Then, at the library's convenience, it logs
into LTI's FTP server to retrieve fully authorized catalog records,
along with linked LC name and subject authority records.

Authority Express
• Keeps authority control current at an affordable price
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Accessing Spatial Data Online:
_

Mary Lynette Larsgaard
Project Alexandria and Larry Carver

Project Alexandria, one ofsix National Science Founda-
tion (NSF) digital library initiatives (DLI), has as its

objective online access to spatial data in a distributed

environment, with search options by areas of interest on
a base map or by text, as the user prefers. The project,
which is based at the University of California, Santa
Barbara, has partners and participating agencies and

libraries throughout the United States. The develop-
ment ofa rapid prototype system began in October 1994

and was completed by the end of February 1995. The

testbed system will be operational by late 1997.

Map
libraries have a reasonably lengthy history

of map cataloging; the first map catalog at Har-
vard University is dated 1831 (Merrett 1976,3).

Extensive employment of map cataloging dates from
after World War II, and the practice became especially
common with the availability of the USMARC Map for-
mat on OCLC. Online shared cataloging brought sub-
stantial benefits to map libraries almost immediately by
creating and broadening access to cartographic informa-
tion. Nonetheless, for as long as map cataloging has

gone on, it has had as its constant counterpart frustra-
tions known only to the map librarian who, for instance,
is asked questions at the map-sheet or air-photo-frame
level, but whose collection is cataloged at the map series
or flight level (this assumes that the map librarian has

cataloging access to remote-sensing imagery in the first

place).
Over the past two decades air photos have, for

several reasons, seldom been cataloged in U.S. map
libraries. Air photos held by any given library have

tended to be local area photos for which no shared

catalog record exists. Cataloging of this material most
often requires time-consuming original cataloging,
which frequently means that such items will be cata-

loged last, only after records that derive from shared

cataloging or that will be used most heavily in a shared-

cataloging environment have been cataloged. Added to

the burden of the labor-intensive task of original cata-
loging is the challenge of describing a graphic object
(such as a map) using only text. Even twenty years ago,
exasperated rare-map catalogers, buried in USMARC
note fields (5XX), were heard to mutter that the best idea

was to photograph the map, put the photo in an aperture
card with author/title/date/publishing information if

any, and be done with it.

I The Beginnings of Project
Alexandria

Larry Carver, head of the Map and Imagery Laboratory
(MIL) at the University of California, Santa Barbara's
(UCSB) Davidson Library, noticed these problems in the
late 1960s when he began working with the library's
collection (all three map cases and two hundred maps of
it). For many years, Carver's focus was developing the
collection in the areas of greatest interest to the faculty—
remote-sensing imagery and digital data; today, the col-
lection encompasses 5.1 million items. In the mid-1980s,
Carver began work on a grant proposal to make spatial
data accessible at the sheet/frame level, using a map-
search interface. The Research Libraries Group (RLG),
of which UCSB is a member, became involved in
Carver's project and in 1987 the Keck Foundation
awarded RLG a grant to produce a design document for
such a system (Bloch 1988; RLG 1989). For a variety of
reasons, there was no further progress on the matter for
several years.

ESRI and NSF

In the early summer of 1993, Carver met with Jack
Dangermond, of the Environmental Research System
Institute (ESRI), concerning the possibility of using geo-
graphic information systems (GIS), and specifically
ESRI's ArcView and Arc/Info GIS softwares, as a

method to access spatial data. In one sense, the idea
under consideration turned GIS inside-out in that it
made use of the attributes for the cataloging fields and
the graphic representation for the browse file of the item
or (space allowing) the actual spatial data in digital
form. At their meeting, an agreement was reached be-
tween Carver and Dangermond whereby ESRI would

provide software and staff time to work with MIL staff
in setting up a prototype. An exploratory meeting was

then held at MIL in September of 1993, with repre-
sentatives from the Association of Research Libraries,
ESRI, and the U.S. Geological Survey's Water Resource
Division; a general plan of action was developed at that

meeting.
At about the same time, the National Science Foun-

dation (NSF) issued an RFP for the Digital Libraries
Initiative (DLI). Carver consulted extensively with
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various UCSB faculty about the initiative, and the out-

come was the decision that UCSB would apply for the

grant. A grant proposal was submitted in February 1994

with five co-principal investigators and a cast of twenty-
two additional faculty and staff, also serving as co-prin-
cipal investigators (Smith et al. 1994). Dr. Terence Smith,
who holds a dual appointment in computer science and
geography and is chair of the Computer Science Depart-
ment, has served as the lead contact person and organ-
izer for the project.

In August 1994 UCSB was notified that it had
received one of the DLI grants—simultaneously fulfill-
ing hopes and fears, and causing some of those who had
worked on the grant proposal to recall the old saying,
"Watch out what you ask for; you may get it." It had been
intellectually stimulating and enjoyable to think about
what needed to be done and how it could be done, but
it was obviously going to require considerable work to

come through with all the deliverables that the proposal
had promised. Staff at UCSB officially began working on
Project Alexandria on October 1, 1994; slated as a four-

year project, it is scheduled to end in 1997. The develop-
ment of a rapid prototype was the focus of activity from
October 1994 through March of 1995. Present efforts are

concentrated on the creation of a testbed system.

erenced information—from K-12 students, to academic

researchers, to members of the general public.

H Key Members of the Project Team

Project Alexandria is a consortium of university, library,
and industrial partners, centered at the University of
California, Santa Barbara (UCSB). The UCSB component
of the team includes faculty from the computer science,
electrical engineering, and computer engineering de-

partments, the Center for Remote Sensing and Environ-
mental Optics, and the National Center for Geographic
Information and Analysis (NCGIA), as well as staff from
the Davidson Library's Map and Imagery Laboratory.
Other university partners include faculty from NCGIA
sites at the State University of New York, Buffalo

(SUNY-Buffalo), and the University of Maine (Orono).
Library partners include the Library of Congress, the
University of California's Division of Library Automat-
ion, the library at SUNY-Buffalo, the library of the U.S.

Geological Survey, and the St. Louis Public Library. In-
dustrial partners at the time of writing are DEC (Digital
Equipment Corporation), ESRI, ConQuest Software, and
Xerox.

Project Alexandria: A Summary

Project Alexandria, which takes its name from the loca-
tion of the famed library of antiquity, has as its overall

objective to develop a digital library that provides quick,
easy access to large, diverse collections of geo-refer-
enced information, including maps, remote-sensing im-
ages, and pictorial and textual materials. A graphic user
interface to the digital library will allow users to search
in a manner that best suits them (via map, command
line, or menu). The digital library will be a distributed
database, permitting users with access to the Internet to
view and retrieve materials, regardless of location. In
fact, although items will be held at libraries dispersed
throughout the United States, it will appear to users as

if the materials are held at a single, local library site.
Alexandria will provide a full range of electronic

library services, including an electronic reference desk
and some forms of image processing (e.g., file conver-

sion and compression), to assist users in taking full

advantage of holdings. One of the project's long-term
goals is to integrate access to more traditional text ma-
terials along with access to multimedia and digital ma-
terials. The client group will include any user of geo-ref-

I Testbed System—Four Library
Components

During the first six months of the project, the Alexandria
team built a prototype online system using primarily
ESRI's ArcView software, and began developing de-
tailed specifications for the main testbed system. For the
remainder of the project, the main testbed system will
be developed and tested, eventually taking the form of
a distributed digital library with components at the pre-
viously mentioned library sites, as well as at other inter-
ested libraries and agencies. Facilities at each library site
may include various combinations of four library com-

ponents: (1) a graphical user interface with browse ca-

pabilities that support access to each of the services by
textual and visual query languages; (2) a catalog compo-
nent that provides rapid response to queries and pro-
duces a minimum of false drops; (3) an ingest compo-
nent designed to incorporate new items into the
distributed digital library, including such procedures as

digitization, reformatting, and automatic extraction of
catalog information; and (4) a storage component that

■
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provides for high-speed access to large collections. The
set of components implemented at any one site will

depend upon the needs and abilities of the site.
The graphical user interface is in many ways the

most crucial of the four components. While a variety of
interfaces will be available, each must be simple and
intuitive in order to meet diverse user requirements. The
interface will support text-based and visual-based query
languages. An especially challenging part of the project
is content-based searching; that is, searching a digital
geo-referenced object (such as a scanned air photo) for
certain features. The interface will also support brows-
ing and visualization of information (with databases
transmitted upon user request within the confines of

copyright law).
The core of the digital library is an electronic cata-

log, which the system searches for items requested by
users. The catalog contains both a database of informa-
tion about the library collections and efficient mecha-
nisms for searching the database. This metadata will

comply with USMARC and with the Federal Geographic
Data Committee's (FGDC) recently issued Content
Standard for Digital Geospatial Metadata (Federal Geo-
graphic Data Committee 1994). Metadata includes bibli-

ographic information, the contents of various geo-refer-
enced objects (at as many layers as is necessary for user

access—e.g., grandparent, parent, and child levels), and
thumbnail versions of images and maps to make brows-

ing easy and convenient.
The ingest component provides for loading into

the digital library not only metadata but digital forms of
geospatial data. Participating libraries will be encour-

aged to first load data that is unique or held by only a

very few sites. An important part of the project plan for
database creation is a hierarchical decomposition of

digital images, based on the use of a technique known
as "wavelet transformation." After undergoing this

transformation, a digitized image may be represented as

a set of images at different levels of resolution in such a

way that the different sub-images, when "added up,"
result in the original image. Given the enormous size of

images, this technique is very important for storage, as
the image is archived only once, rather than several

times at different levels of resolution. The sub-images
are used for browsing and for extracting information
about the contents of an image.

In such an ambitious and massive undertaking,
there are any number of research matters to be ad-

dressed. However, the overarching issues are:

■ Graphical user interface design: Evaluation of all as-

pects by many different user groups is essential.

Project team members are especially interested in

finding out how users search for spatial data in an

online environment, particularly users (e.g., K-12)
who have had relatively little access to large spa-
tial-data collections.

■ Network aspects: Speedy, reliable transmission of
information between the library and its users is
vital.

■ Standards: There are a substantial number of stand-
ards in many different areas that must be followed,
from description to transmission of databases.

■ Scalability: To be successful, Alexandria must be
scalable and extensible; that is, it must continue to

work effectively, from a user's point of view, as it
grows in size, and it must be capable of being
extended to any geo-referenced collection.

For further details on Alexandria, see the Mosaic
home page (http://alexandria.sdc.ucsb.edu), which has
a copy of the grant proposal and provides detail about
the above matters.

I Progress Report: The First Six
Months of Alexandria

Throughout the months of effort put into the prototype,
there was considerable activity in many areas, including
numerous meetings (held more or less monthly) with
topics covered ranging from a presentation by Cliff

Lynch (University of California Division of Library
Automation) on Z39.50 to intense status-and-discussion
meetings chaired by Dr. Terence Smith. Members of the
executive board also met with partners and prospective
partners. The following summary focuses on the devel-

opment of a rapid prototype, an element essential to the
progress of Alexandria. For details beyond this sum-

mary, see Frew (1995).

October 1994: Planning and Hiring Staff

The plan for the prototype was to follow the course of
action set out during early discussions with ESRI and to

have the prototype completed by March 1, 1995—a
deadline that was then changed to February 24 to co-

incide with a an NSF site visit to determine whether the

project was making sufficient progress to justify contin-
ued funding. While the project did not formally begin
until October 1, UCSB project staff began working in

August and September to hire project staff and initiate
work on the rapid prototype. Two computer engineers—
one full-time, to work on metadata database modeling,
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and one two-thirds time, to incorporate metadata and

spatial datesets into ArcView—were in place by early
October. Two half-time geography graduate students
were also hired to ingest metadata and digital data into
the prototype. By mid-October, an administrative assis-
tant was in place to set up Alexandria offices (starting
with empty rooms) in Phelps Hall on the UCSB campus.
A principal engineer and a senior engineer were hired

by the end of the month. Meanwhile, the executive board
and the rapid-prototype (RP) team were each meeting
weekly. The primary focuses for the month were:

■ building a list of spatial datasets to be used in the

project, focusing on remote-sensing imagery and

maps of Santa Barbara County, California, and

especially on the area of the campus, for which the

holdings of MIL are most extensive;
■ getting all hardware and software in MIL and

Phelps set up;
■ orienting engineers with Sybase and ArcView, and
working on structure of metadata schema; and

■ training graduate students on ArcView and scan-

ner software.

November 1994: Creating the Rapid Prototype

RP team members concentrated on having the first for-
mal demonstration of the rapid prototype ready for a

December 9 visit by the executive board of the NCGIA.

Major tasks for the attainment of this goal were the
construction of:

■ Metadata: The Alexandria Metadata Schema (about
50 minimum fields) was constructed primarily
from the FGDC standards document, with addi-
tional fields taken as needed from USMARC. Since
the FGDC standard is intended for application to

digital spatial data only, and because some analog
data was to be ingested, metadata was derived for
those datasets (29) selected for the December 9

demonstration;
■ Spatial data: ArcView was successfully connected
to Sybase and bounding-coordinate rectangles
were constructed within ArcView; scanning of air

photos began;
■ Timelines: The project schedule was set up, respon-
sibilities were assigned, and a script for the demo
was written by RP team leader, James Frew. The
executive board named team leaders and teams
were formed.

December 1994: Expanding the Rapid Prototype

All metadata and spatial data were ingested into Arc-
View and were ready for testing one week before the

December 9 visit. The demonstration went very well—
the system crashed only once, at the very beginning, and
otherwise worked impeccably. After the demonstration,
the RP team began planning for the next NSF site visit—

February 24,1995—and set goals for the month of Janu-
ary: determine additional data types to be added; deter-
mine additional metadata fields (another 30, primarily
for more detailed information on aerial photographs);
and develop the ingest component and, importantly,
public-user interfaces. Other teams, including the image
processing team and the library team, began meeting
regularly.

January 1995: Determining Storage
Requirements and Load Procedures

Air-photo coverage for the general UCSB campus area

was selected, as were several geological and ecological
maps. The age of photos ranged from 1928 to the early
1990s and were chosen at ten-year intervals. The addi-
tional 30 metadata fields were added to the structure,
and work began on the ingest and public-user interfaces,
using TCL/TK software. Ingest of a 450,000-record
metadata set began; the metadata set was made up of
frame-level records for NASA/Ames flights from the

early 1970s to the early 1990s. The loading of this
metadata dataset required 150MB to store unindexed; it
also helped establish a procedure for ingesting such
datasets.

February 1995: Developing the User Interface

The RP team aimed to have all metadata and spatial data
in the prototype by February 17, allowing a week for

testing prior to the NSF site visit. A beta test demonstra-
tion was held February 20 during the first meeting of

Project Alexandria's advisory board. Work on the pub-
lie-user interface, creation of browse files and metadata,
and scanning items were primary tasks during the first
weeks of the month. Toward the end of the month, work
began on establishing a World Wide Web (WWW) pres-
ence.

From a library technical-processing point of view, the
most important task deserving of effort for the testbed
is the need to use computer software and hardware to
derive bounding coordinates. It will come as no news to

catalogers that metadata creation is a time-consuming
process and that determining bounding coordinates—
essential for a digital library focused on geo-reference
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information—is easily the most time-consuming part of
spatial-data cataloging, especially for large-scale (e.g.,
1:6,000) aerial photographs. For the prototype, after con-
siderable wear and tear on the dispositions of the two
staff primarily responsible for creating metadata, a

method of using ERDAS software evolved. A geography
graduate student digitized enough of the l:24,000-scale
U.S. Geological Survey topographic quadrangle
(Goleta), within whose bounds the aerial photographs
were all located, to derive coordinates. Alexandria needs
to develop an ingest front-end to a map database upon
which the cataloger may "place" an item being cata-

loged. The software then determines the coordinates
and enters them into the appropriate fields in the
metadata workform. Another technical-processing
task that is already being addressed is the full-scale

implementation of a joint FGDC-USMARC metadata

schema, far beyond the roughly 80 fields (literally in

the thousands) that were employed for the February
datasets.

Of course, there will be many more developments
over the next three or so years—a considerable number
of which will be far beyond this author's expertise—that
will continue to make Alexandria an important, exciting,
and interesting project. It will take the extensive knowl-

edge and hard work of persons with many different

capabilities and from many different disciplines to make
Alexandria a reality. Readers are encouraged to consult

the Project Alexandria Mosaic homepage for future de-

velopments.
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The Making of a Standard Elizabeth U. Mangan

This article describes how the Content Standard for
Digital Geospatial Metadata was developed and how it

relates to USMARC Format for Bibliographic Data to

provide the ability to communicate and access descrip-
tionsfor digital spatial datasets.

m Origins
The Federal Geographic Data Committee (FGDC) was
established by the Office of Management and Budget
(via circular A-16) in October 1990 to promote the
coordinated development, use, sharing, and dissemi-
nation of geographic data. This interagency commit-
tee, which is chaired by the Secretary of the Interior,
has representatives from the Department of Agricul-
ture, Department of Commerce, Department of De-
fense, Department of Energy, Department of Housing
and Urban Development, Department of the Interior,
Department of State, Department of Transportation,
Environmental Protection Agency, Federal Emer-

gency Management Agency, Library of Congress, Na-
tional Aeronautics and Space Administration, Na-

tional Archives and Records Administration, and the

Tennessee Valley Authority. Other federal agencies
participate on various FGDC subcommittees and

working groups.
In June 1992 the FGDC hosted a forum to discuss

what information would be needed to describe a digi-
tal dataset so that numerous data-collecting agencies
could coordinate and share spatial data. During these

deliberations the participants agreed on the necessity
for a standard. The FGDC accepted the offer of

ASTM Section 18.01.05 to develop a draft standard
to define the required content information. 1 The

ASTM draft was slightly revised by the FGDC be-

fore it was then offered for public review from Oc-

tober 1992 to April 1993 as the "Content Standard
for Spatial Metadata."

This review period generated extensive com-

ments from a wide range of potential digital data
producers and users. The comments were summa-

rized, resulting in a packet almost two inches thick,
and were presented to the members of the FGDC

standards working group for consideration. This

group held an intense four-day session in April 1993
to consider each comment that had been submitted.
For nearly each data element present in the circulated

draft, comments ranged from "Expand it and include

more detail" to "Get rid of it!"

■ Global Issues or Assumptions
The first step in the analysis of the comments the work-
ing group received was to establish some global issues
or assumptions to serve as a framework in revising the
standard. These assumptions were that:

■ The standard was to be considered an independent
document defining the data needs of the spatial
data community and was not linked to any specific
implementation, although two implementation
methods were proposed-the Spatial Data Transfer
Standard (SDTS or FIPS 173) for the transfer of
data, and USMARC for access to the metadata in a

catalog environment;
■ While the standard should provide for uniform

description of spatial data independent of the form
or media, the current standard would be intended
to cover only digital forms; any effort to cover

nondigital forms would be deferred since expand-
ing the standard to cover nondigital forms would
require an extensive effort;

■ The standard was intended to encompass all
means of describing locations—geo-referenced co-

ordinates, coordinates whose relationship to the
earth is unknown, street addresses, mile markers,
and indirect positional references through objects
which have a known location—but would also
include ancillary datasets important to spatial
analysis but not spatially referenced; and

■ The term dataset, which represents the foundation
for the standard, should be defined simply as "a

group of related data," and that what constitutes a

specific dataset should be left to the provider of an
individual dataset.

Additionally, the working group determined that
the standard, and therefore the data elements included
in the standard, must be sufficient to support four activi-
ties: availability, defined as the information needed to

determine what data exists for a given geographic area;

fitness-for-use, defined as the information needed to

determine if a dataset meets a specific need; access,
defined as the information needed to acquire an identi-
fied dataset; and transfer, defined as the information
needed to process and use a dataset. While these char-
acteristics form a continuum through which a user

moves, via a variety of choices, to determine what data
is available, evaluate its usefulness, determine how to

obtain it, and learn how it can be used, the order in

Elizabeth U. Mangan is Head, Data Prep and Files Mainte
nance, Geography and Map Division, Library of Congress.

MAKING OF A STANDARD I MANGAN 99



which specific data elements are evaluated and the rela-
tive importance of any particular data element will not
be the same for all users. Therefore, each data element

was measured against these criteria and, in order to be

part of the standard, had to fulfill at least one of the

supported activities: availability, fitness-for-use, access,
and/or transfer.

Keeping these assumptions in mind, the working
group considered the comments received during the
review period and analyzed the appropriateness of each
data element in the standard. The working group also
deliberated over the issue of which of the data elements
should be identified as "mandatory" (must be included)
and which could be "optional" (may be included). During
the discussions, an additional category—"required"—was
defined similar to mandatory but for which the values
unknown or not applicable were valid. During subsequent
revisions, these categories were changed to coincide with
the USMARC-equivalent terms "mandatory," "mandatory
if applicable," and "optional."

A revised draft was circulated in July 1993 for
further review and testing. After this six-month testing
period, the working group again revised the document
based on comments received and on the results of the

testing; they then submitted it for review by the FGDC
coordination group. The final draft version, renamed
"Content Standard for Digital Geospatial Metadata,"
was then produced and was approved by the FGDC on

June 8,1994.

I Purpose of the Standard

The standard specifies the information content of
metadata for a dataset of digital geospatial data.
Metadata are information about the content, quality,
condition, and other characteristics of data.2 The pur-
pose of the standard is to provide a common set of

terminology and definitions for the documentation of

digital geospatial data.3
The geospatial metadata standard was developed

to document geospatial data acquired or developed by
federal government applications and programs, al-

though the FGDC invites and encourages organizations
and persons from state, local, and tribal governments,
the private sector, and nonprofit organizations to use the
standard to document their geospatial data.4 The major
uses of this information are: to maintain an organiza-
tion's internal investment in geospatial data; to provide
information about an organization's data holdings to
access catalogs, clearing houses, and brokerages; and to

provide information needed to process and interpret
data received through a transfer from an external source.

As stipulated in Executive Order 12096, signed by
President Clinton on April 11, 1994, "beginning nine
months from the date of the order, each [executive
branch] agency shall document all new geospatial data
it collects or produces, either directly or indirectly, using
the standard under development by the FGDC, and
make that standardized documentation electronically
accessible .... Within one year of the date of this order,
[executive branch] agencies shall adopt a schedule . ..

for documenting, to the extent practicable, geospatial
data previously collected or produced, either directly or
indirectly, and making the data documentation elec-

tronically accessible." 5 Since map libraries have tradi-

tionally depended heavily on federal agencies for spatial
information, they need to follow closely the evolution
and application of this standard.

■ Implementations
The metadata standard is not intended to specify the
means by which metadata information is organized in a

computer system, nor does it specify the means by
which this information is transmitted or communicated
to the user. These decisions were guided by the variety
of methods of organizing data in a computer, the differ-
ences between data providers in describing their data

holdings because of varying institutional and technical
capabilities, and the rapidly developing methods of pro-
viding information on the Internet for different pur-
poses.

The FGDC is, however, pursuing the Spatial Data
Transfer Standard (SDTS) for transfer, and USMARC for
retrieval or searching access, as the proposed implemen-
tation methods for the geospatial metadata standard.
These existing standards were selected because the
SDTS is the federal government's standard for the trans-
fer of geospatial data and is already a Federal Informa-
tion Processing Standard (FIPS 173), while USMARC is
the widely accepted cataloging-data standard in the li-

brary community, thus providing an existing infrastruc-
ture of libraries to disseminate information to the public.

Once the geospatial metadata standard was final-
ized, it was compared to the USMARC Format for Bibli-

ographic Data to determine the extent to which the
metadata data elements were compatible with existing
appropriate USMARC fields. While most of what might
be considered traditional bibliographic elements in-
eluded in the standard were easily correlated with US-
MARC, the data elements dealing with specialized in-
formation related to digital data—such as the method of

storage, the mathematical information, the require-
ments to make use of the dataset, and information on
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how to obtain a copy—had no corresponding fields.
Therefore, two proposals to modify USMARC to accom-

modate the metadata standard were prepared and pre-
sented to the interdivisional MARBI Committee6 at the
American Library Association's (ALA) Annual Confer-
ence in June 1994. These proposals suggested modifying
five existing fields by adding new subfields and (in some
cases) defining a new indicator, adding two fields from
the USMARC Format for Community Information, and
defining six new fields. After much discussion, MARBI
approved changes to five fields (with some modifica-
tions to the proposals), the addition of the fields from
the community information format, and the addition of
six new fields. The new fields were approved in a pro-
visional status.

The fields that were modified were: Coded Carto-

graphic Mathematical Data (034), Source of Acquisition
(037), Cartographic Mathematical Data (255), Security
Classification Control (355), and Nonspecific Relation-

ship Entry (787). Those added from the Community
Information Format were: Hours (301) and Address

(270); and new fields created were: Geospatial Reference
Data (342), Planar Coordinate Data (343), Digital
Graphic Representation (352), Data Quality Note (514),
Entity and Attribute Information Note (551), and Source
of Data Entry (786).

In order to facilitate the use of USMARC in com-

municating metadata information, a crosswalk to corre-
late the geospatial metadata data element to the appro-
priate USMARC field or subfield was prepared (see
figure 1, pp. 102-110). As you will notice, the portion of

the metadata standard dealing with dial-up access is not

yet supported by USMARC. The proposal to support
these data elements was presented to MARBI and

accepted during the ALA Midwinter Meeting in Febru-

ary 1995, so the crosswalk will soon be complete.

Notes

1. Formerly the American Society for Testing and Materials.
2. Federal Geographic Data Committee, "Content Stand-

ard for Digital Geospatial Metadata" (Washington, D.C.: Fed-
eral Geographic Data Committee, 1994), 1.

3. Federal Geographic Data Committee, v.
4. Federal Geographic Data Committee, vi.
5. Executive Order 12096, Sec. 3(b).
6. MARBI, the Machine-Readable Bibliographic Informa-

tion Committee, is made up of members from the Association
for Library Collections & Technical Services, Library and In-
formation Technology Association, and Reference and Adult
Services Division.
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GIS and Research Libraries
One Perspective

Nancy M. Cline and
Prudence S. Adler

The Association of Research Libraries (ARL), in part-
nership with members of the GIS community, manages
the ARL GIS Literacy Project. The project seeks to

introduce, educate, and equip librarians with skills
needed to provide access to spatially referenced data. The
project was formulated in a manner that permits each

library to design a program unique to that institution's
needs. The program at Pennsylvania State University is

illustrative of how one library has grappled with the

introduction ofGIS and is an example ofan initiative that

is flexible enough to meet the changing demands on cam-

pus and beyond, while utilizing the project as an opportu-
nity to experiment with networked-based services.

In June of 1992, the Association of Research Libraries
(ARL), in partnership with members of the geo-
graphic information systems (GIS) community, initi-

ated the ARL GIS Literacy Project. The multiphased
project seeks to introduce, educate, and equip librarians
with skills needed to provide access to spatially refer-

enced data in all formats and to provide effective access

to selected electronic information resources in library
collections. Collaboration with others in the public and

private sectors is a key element of the project and has

been instrumental to the successful integration of GIS

services and resources into libraries.
The increasing reliance upon GIS by multiple com-

munities, including government agencies at all levels

and members of the academic and research community,
signaled the need for research librarians to become ef-

fective users of GIS. It is the mission of ARL and research

libraries "to promote equitable access to, and effective
use of recorded knowledge in support of teaching, re-
search, scholarship, and community service." Thus re-

search libraries are constantly challenged with the intro-

duction of new services and formats, and with the

design of training programs that will assist in the effec-

tive integration of new programs and services into re-

search libraries. GIS is one such service. The amount and

nature of spatial data, as well as its use by a growing and
diverse array of campus departments and other users,

presents opportunities for libraries to rethink current

practice and to do so in an environment conducive to

research, education, and public access.

The goals of the ARL GIS Literacy Project were
designed to meet the current needs of libraries and users
while addressing the changes that libraries are facing

during a time of experimentation, transition, and trans-
formation to increasingly networked-based services.
These goals include:

■ the introduction of GIS to a variety of libraries
(e.g., public, state-based, and academic and uni-

versity libraries in public and private institutions)
to address diverse user information needs;

* the development of a team of GIS professionals
within the research library community willing to
lend time and expertise to applications, user train-
ing, and education programs related to GIS;

■ the encouragement of connections among federal,
state, and local GIS users and information;

■ the promotion of research, education, and the pub-
lie right-to-know through improved access to gov-
ernment information;

■ the initiation of library projects to explore new

applications of spatially referenced data and to
evaluate the introduction of these services in re-

search libraries; and
■ the implementation of programs to allow institu-
tions that have invested in networking capabilities
to leverage the sharing of resources via networks.

The ARL GIS Literacy Project provides a frame-
work and a forum for research libraries to introduce,
experiment with, and engage in GIS activities. ARL, in
cooperation with GIS vendors and users, solicits dona-
tions of GIS software and data, organizes regular train-
ing sessions for project participants, sponsors an

electronic mail list, and works with government agen-
cies on GIS programs and related issues. Financial sup-
port and expertise have been provided by GIS vendors,
GIS practitioners in the public and private sectors, and
foundations.

Although originally envisioned as a one-year pro-
ject for twenty-five research libraries, well over seventy
libraries (divided into two phases) are participating, and
a third GIS program has been launched with twenty-
eight Canadian research libraries. The ARL project was
formulated in a manner that permitted each library to

design a program customized to its own needs and that
would integrate GIS services locally. Indeed, no one

model has emerged, with each participant designing
programs unique to their institutional needs. One com-
mon element to those libraries with more active programs
is the ongoing commitment of resources, including person-
nel, by library management. A second success factor

Nancy Cline is Dean, University Libraries, Pennsylvania
State University; Prudence Adler is Assistant Executive Di-
rector, Federal Relations and Information Policy, Association
of Research Libraries.
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relates to the project's third goal—the encouragement of
connections between federal, state, and local GIS users

and information. This goal was, from the outset, seen as

critical to each institution's success with the project,
particularly in viewing GIS services as a campus-based
resource versus a department-based resource. In the

past year, we have witnessed a significant increase in

campus-based licensing arrangements for GIS software
and data, with the library participating as a key player.
It is now very evident that GIS activities will be a central

public service function in the years ahead.
The GIS program at the Pennsylvania State Uni-

versity is illustrative of how one library has grappled
with the introduction of GIS in an environment where
there is a broad range of information needs and where
there was already a significant investment in GIS serv-

ices in a variety of other campus departments. The Penn
State library's program provides an excellent example of
how one research library has established an initiative
that is flexible enough to meet the constantly changing
demands on campus and beyond, while at the same time

utilizing the ARL project as an opportunity to experi-
ment with new networked-based services. Finally, a

strong and evolving GIS program has emerged because
of the library administration's substantial commitment
to devoting the needed resources to this endeavor—in-

eluding, most importantly, personnel.

I Penn State University—
A Perspective on GIS

Pennsylvania State University is a state-related, multi-
campus university. It is the land-grant university of

Pennsylvania; and its mission is to provide teaching,
research, and public service of the highest quality to the
people of the commonwealth, the nation, and the world.
The university has approximately 70,000 students and
more than 4,000 full-time faculty distributed across

twenty-three campus locations.
The University Libraries, with collections of over

3.3 million cataloged items and significant collections of
maps, archives, government documents, microforms,
audio visual materials, and other items, provides cen-

tralized support to meeting the academic program needs
across all campuses. Access to the libraries' holdings is

through LIAS, the Libraries Information Access System;
and there is increasing emphasis on acquiring electronic
resources that can be made available on the network.

Any opportunity to incorporate additional computer
databases, especially ones that can be offered on the

network, is given serious consideration since it enables
the university to provide a more equitable information
environment at all its campuses. Suggestions come from
librarians with collection development assignments,
from students and faculty, from consortia partners, from
publishers, and from other channels.

Penn State has a strong commitment to strategic
planning, which is closely tied to budget allocations. In
1992, in response to declining appropriations from the
state, the university sharpened the focus of its planning.
All units were required to cut their budgets by 10 per-
cent, taking the reductions over a three-year period. The
university then reallocated a percentage of funding to

each unit, to be used for new or enhanced programs of

strategic value to the institution. Important new initia-
tives were thereby funded out of our own resources,
since new sources of funds were practically nonexistent.
It was in this context that the University Libraries began
to explore a role with geographic information systems.

■ GIS: A New Initiative

When ARL embarked upon the ARL GIS Literacy Pro-

ject, this new direction offered Penn State an ideal op-
portunity to assess the potential impact of GIS for an
academic research library. There were, however, many
factors to be weighed before deciding to participate in
the project. For Penn State, as for many other research
libraries, the early 1990s marked a period of diminished
budgets, and there were some who believed that under-

taking a major new initiative was not a fiscally sound
decision. GIS, unlike bibliographic databases, could not
be easily fitted into the decision-making scheme, and it
was hard for some librarians to envision why GIS might
be important to anyone other than geographers and map
aficionados. In addition, GIS did not fit the typical li-
brary paradigm of bibliographic data in word-based
retrieval systems; it also seemed to require additional
steps in helping users actually work with data. GIS went
beyond the traditional levels of reference service in an

academic library context. Some wondered if we could
afford such levels of support. However, others—includ-
ing many documents librarians—had an early grasp of
the vast amounts of data that might become available
from federal agencies and saw GIS as a key initiative in

providing service to users. From my perspective as dean
of the University Libraries, and as a member of the ARL
board, I had developed a personal understanding of the
potential value of participating in the project, but also
knew that if we were to succeed as a partner in the
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project it would take the commitment of people close to
the user services.

After careful consideration, Penn State agreed to

"sign on." The major goal of the ARL project—to intro-
duce, educate, and equip depository librarians with the
skills needed to provide access to spatially referenced
data in multiple formats and provide effective access to

selected federal electronic information resources in de-

pository collections—was a natural fit for a library that
had made a significant investment in its federal deposi-
tory designation for about three-quarters of a century. If
the geographic resources being produced by the federal
government were moving to electronic format, we had
to be positioned to work with those resources and to

assist patrons in accessing them. The ARL project
seemed to offer a bridge to those future information
environments in which we intended to be a leading
player. As a multicampus university, we hoped to pro-
vide a capability that would extend across many univer-

sity locations.
Also important was the fact that Penn State Uni-

versity had a strong geography department and that

many librarians felt confident that the faculty and stu-

dents would derive benefit from the libraries' involve-
ment in the GIS project. We were later to discover that
our clientele for GIS was much more diverse, coming
from many different departments, and that many of the
geographers were already using more sophisticated
software than the project offered. At the university's
University Park campus, our largest campus and the
hub for university administration, we identified a strong
core of faculty who wanted to expand the use of digital
cartographic information.

Participation in the ARLGIS project was a strategic
choice. The value of embarking on it was not to achieve

short-term gains. Rather, it was envisioned as a long-
term investment that would position the university's
libraries to work effectively with a major set of re-

sources—spatial data—and to do so in a networked

environment.
The University Libraries at Penn State proposed to

ARL that, if chosen as a participant, staff would "develop
a joint team of library and teaching faculty who would

develop both GIS skills and expertise with government
files. We envisioned that the librarians would incorporate
GIS products into our daily reference service and include

demonstrations and discussions of GIS software in classes

given to students using federal data." We intended to draw
on a pool of experience that already existed in the geogra-
phy department's GIS lab. This lab used software from the

Environmental Research System Institute (ESRI), and lab

personnel were willing to help us in developing skills

among the libraries' staff and faculty.

I Evolving a GIS Agenda:
A Collaborative Effort

Building on the computer skills and the technological
and network infrastructure that existed in the geogra-
phy department, the Center for Academic Computing,
and the University Libraries, staff would experiment
with "developing and sharing GIS applications in a

networked environment." We predicted that as "more
GIS based files are distributed by GPO, this interest on

campus will only grow exponentially. It is essential that
we develop in libraries the skills to deal with this infor-
mation format." A short time later, we are still discover-

ing how true those words were—now, more than ever,
research libraries must develop capabilities to work
with spatial data and devise ways of collecting and

sharing vast sets of data. User expectations are growing
rapidly in areas relating to GIS.

At Penn State, we chose initially to focus on the

GPO/depository aspect of GIS and agreed to have the
head of the documents and maps section of the library
serve as the lead librarian on the ARL project. By the fall
of 1992, we had installed equipment in the documents
and maps section and soon thereafter installed similar
hardware in the Earth and Mineral Sciences Library (the
branch library serving the geography department). The
plan was to train staff who worked in these libraries to
use GIS/ArcView. The complement of employees who
were trained included part-time students, staff, and li-
brarians. Although we had decided upon the people to

participate, we still had only tentative ideas about how
the service would emerge, what data might be involved,
and where we might be heading with the project.

As an initial step, we began to promote GIS around
the University Park campus, beginning with a series of
demonstrations. Throughout the 1993/94 academic year
we had a small complement of librarians and staff who
could work comfortably with GIS, using ArcView. This
included the librarians from the Earth and Mineral Sci-
ences Library, the maps librarian, and the head of docu-
ments and maps section. Some of the staff in these units
were also mastering Arclnfo and assisting in the use of
more sophisticated GIS resources. Relationships were

slowly building with users of GIS and, on a steady basis,
there were new users wanting to learn to use specific
items. Nevertheless, it somehow seemed that the GIS
initiative was not taking off in the manner we had an-

ticipated.
In January 1994 a key faculty member from the

geography department suggested that we work to-

gether to develop a GIS support position. Due to budget
reductions, neither the department nor the libraries had
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sufficient funding to establish a full-time position alone,
but by pooling our funding we thought we could estab-
lish the position. Moving into the somewhat murky
waters of a shared position, we nonetheless proceeded
to recruit a technology associate whose responsibilities
were to manage the geography department's Advanced
Geographic Information Systems Laboratory and to

manage affiliated GIS computing facilities in the librar-
ies. In addition, the person was to provide training and
technical support services for both areas. As is often the

case, the person hired into the new position helped to

define it. In this instance, we saw a marked increase in

expectations, generated by his enthusiasm for teaching
others about GIS.

Within a year the position evolved and, as expec-
tations grew, we soon recognized the need to provide
greater stability for the program. A library faculty posi-
tion (for a three-year period of time) was established.
The position was defined with responsibility to provide
academic leadership to the GIS initiatives, to work with

appropriate faculty and staff in the libraries, to develop
GIS collections and services for the university and its

multiple constituencies, and to develop instructional
and outreach programs for these resources. This posi-
tion would continue to be shaped by the university's
changing needs and the directions in which the ARL

partnership evolved.
With a full-time position dedicated to GIS, the

incumbent had the freedom to focus full energy on as-

sessing user needs, developing training and educational
components, and defining strategies to capitalize upon
the software and data resources received through the
ARL project and the depository program. One of the
most important gains was that we now had a person
who could move between the various library units,
spend time in the academic departments, talk to people
in the computer lab, and thereby begin to develop a

strong network of people—people skilled in the uses of
GIS, people eager to learn more about GIS, people with
specialties, people who had connections to other organi-
zations. This essential interaction among people began
to propel the GIS agenda and it soon appeared that the

University Libraries would serve as the hub for activities

relating to GIS within the university.
A conference was developed on the topic of digital

spatial libraries, bringing to the University Park campus
two leading experts: Nancy Tosta, from the U.S. Geologi-
cal Survey; and Jack Dangermond, from Environmental

Systems Research Institute, Inc. In addition, a panel of
experts was assembled to respond to the keynote speak-
ers. The panel included a faculty member, a docu-

ments/map librarian, a consultant, and the executive
director of a national association of geographers. Atten-
dees of the conference included students, faculty, librari-

ans, and library staff. New interpersonal relationships
were established from the conference and a whole new

level of visibility was achieved.

In reflecting on the first few years, it is important to note
that we have learned how critical it is to foster human
interactions, or personal networking, to accomplish
change. Having the expertise on staff was an important
step, training programs were essential, and installing
hardware and software were required steps. However,
in seeking to realize the potential of such a powerful new
capability as GIS, we underestimated the need to break
out of traditional thinking and to reach into new areas.

Adding the new position was a key in enabling progress.
It not only added to the number of people working with
GIS, it was a position that functioned with a degree of
freedom to go out and make new friends, find strategic
alliances, locate data resources, and promote GIS in
research and teaching programs. We realized it was not
fair to assume that the skills needed to work with GIS
would be naturally existent within the library staff. GIS
requires an understanding of computing and the ability
to work with visual representation of data, in addition
to the knowledge and skills typically found in libraries

relating to the organization of data, knowledge of infor-
mation retrieval systems, reference services, and collec-
tion development. To implement GIS as a strategic direc-
tion for a library, requires a commitment to developing
this special combination of strengths, either in individu-
als or in teams.

The changes of the past year have helped modify
our approach to GIS literacy. In considering what impact
GIS will have on the learning environment in a univer-

sity, we remain committed to the University Libraries

serving a central role. At Penn State, the libraries are

respected for their neutral role, serving the breadth of
the university and respecting the diverse information
needs of students, faculty, staff, and the public.

We envision providing a coordinated spatial data
handling infrastructure for the university. This infra-
structure will enhance the accessibility, communication,
and use of spatially referenced data to support the full
range of educational programs. We will create a support-
ing environment for the training and use of the technol-
ogy, offering courses, seminars, or other forms of in-
struction. This environment will span academic

disciplines and will accommodate undergraduate and
graduate students, faculty, staff, and independent learn-
ers. The University Libraries intends to assist novice or

nontechnical users and expects that more sophisticated
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users will receive detailed training through their depart-
ments.

The University Libraries have taken a lead in

working with other organizations, as well as with units
within the university, to provide a broad-use spatial data
handling capability. It is to libraries that users continue
to turn for data, for resources to assist in the interpreta-
tion of data, and for other materials to augment the data.
The segue to spatial data is logical since libraries are

experienced with collection development, cataloging,
access, and preservation issues. In many instances, we
find that others have a "use-it-once-and-forget-it"
approach to spatial data, which will make it highly
difficult to sustain research activities over time. Planned
collection of data resources, with commitments to re-

source-sharing among institutions, would be beneficial
to many constituencies. At present there is risk of sub-
stantial duplication of effort, even within a single insti-
tution. The library can use its position of neutrality to

coordinate a program for defining the handling of digi-
tal spatial data. A critical part of this is to develop
procedures for cataloging the existing data in order to
reduce redundant data collection, overcome fragmenta-
tion of data coverage, and improve efficiency for users.

The growing quantity of digital spatial data is

phenomenal, and more geographic information is avail

able today in digital format than on paper. For some
users this means greater empowerment, but for others
there is a risk of isolation. Libraries remain a location to
which any users can turn for access to this information.

Terabytes of digital spatial data are being pro-
duced daily. We cannot wait for digital library concepts
to mature; instead, it is important to be a part of shaping
the future through participation in projects such as the
ARL GIS Literacy Project. At the same time, we need to

develop pragmatic plans of how to build, maintain, and
access spatial libraries if educational institutions are to

adequately serve the growing information needs of stu-
dents and faculty. It is hard to predict how GIS will
evolve. The participation of academic and research li-
braries should ensure attention to several key issues:
where will the data exist, how do users access data, how
do we teach users to make effective use of spatial infor-
mation, and how do we archive or preserve data for

long-term usage in research?
At Penn State we have made a beginning. This is a

strategic initiative and we will see many changes as our

plans evolve. What is clear is that there is a logical and
important role for the University Libraries to play in

defining the opportunities for research and instruction

using geographic information systems and spatial data
resources.
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Identifying Issues and Concerns

The University of Connecticut's
MAGIC—A Case Study Patrick McGlamery

This paper will outline the various issues and concerns

of providing spatial data to a research community that

have been encountered by the Map and Geographic
Information Center (MAGIC) at the University ofCon-
necticut's Homer Babbidge Library. The situation at the

University of Connecticut is presumably little different
from that ofmany other large state institutions ofhigher
education. The university's library began developing its
digital spatial data collection in 1987. Looking at the

experiences at the University of Connecticut over the

past eight years can provide a case study of the issues

and concerns ofmigrating a spatial data collection from
the paper domain of maps to the digital domain of geo-
graphic information systems (GIS).

m History
At the 1991 annual meeting of the North American Car-

tographic Information Specialists (NACIS) in Milwau-
kee, Patrick McGlamery, map librarian at the Homer

Babbidge Library, gathered together librarians and ge-
ographers to discuss the issues and challenges of dealing
with digital spatial data in libraries. Five critical areas of
interest emerged during that dialogue: collecting/
archiving, cataloging/indexing, networking, distribut-
ing, and education.

In February 1992, McGlamery was invited to

attend the National Center for Geographic Information
and Analysis' (NCGIA) Research Initiative 9: "Institu-
tions Sharing Geographic Information" in San Diego.
For that session he wrote a paper, "Libraries as Institu-
tions for Sharing," wherein he expanded on the agenda
developed in Milwaukee. Those conceptual issues have
become the agenda for the development of the Homer

Babbidge Library's Map and Geographic Information
Center.

■ Collecting/Archiving
The problems of the collection and long-term storage
and preservation of digital information, especially digi-
tal cartographic and database files with spatially refer-
enced fields, need to be addressed. In the evolving arena
of digital information, hardware, software, and data
formats and standards are of crucial importance. The
problems of the nonstandard "publishing" of electronic

information, the resultant problems of identification and
procurement, as well as adherence to standard formats
(as they are developed) demand attention.

Libraries, especially research libraries, store large quan-
tities of material... and have for centuries. Problems of

space, prioritized use, varieties of media format and

preservation of information are continuing concerns.

For example, libraries have confronted the problems of
preservation and conservation of materials with na-

tional and international strategies. These strategies have
provided initiatives for insisting materials be published
on acid-free paper, nationally coordinated comprehen-
sive microfilming projects of brittle books among others.
(McGlamery 1995)

The MAGIC Case Study

The collection development of MAGIC supports the
research and teaching needs of the University of Con-
necticut. With digital data, as with analog data, our
collection development policy is determined by area,

scale, "language," and theme. The collection has been
limited to data collection that is in the public domain.
(Years ago we purchased street data for Connecticut
from Maplnfo and realized, belatedly, the limitations of
the proprietary one-copy-one-machine model in a net-
worked university environment). The primary collec-
tion interest of MAGIC is Connecticut. The secondary
interest is New England, especially those features that

directly affect Connecticut, such as Long Island Sound,
the Connecticut River, and the transportation corridor
between New York and Boston. The third interest is the
United States and gross administrative divisions of the
world's nations.

The Homer Babbidge Library's Map and Geo-

graphic Information Center is collecting its primary in-
terest areas at a scale of 1:100,000 or greater, which
means TIGER (Topologically Integrated, Geographically
Encoded and Referenced), 1:100,000 Digital Line Graphs
(DLG), 1:25,000 data and "40 feet to the inch" data of
select areas. TIGER, of course, is distributed through the
federal depository program on CD-ROM, as are the
1:100,000 DLGs. These data either have been or will be

subsequently extracted from the CD-ROMs and con-

verted to supported proprietary formats or the "lan-

guages" described below. 1:25,000 data are being ac-

quired from the state's Department of Environmental
Protection, and the "40 feet" data are being acquired
from the Metropolitan District Commission in Hartford.

Patrick McGlamery is Map Librarian, Map and Geographic
Information Center, Homer Babbidge Library, University o

Connecticut.
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MAGIC is collecting its secondary interest area at
a scale of 1:100,000 to 1:1,000,000. These data will be
taken from the 1:100,000, 1:250,000 Land Use/Land
Cover, 30 Second Arc, and the Digital Chart of the World.

The tertiary interest areas will be a public domain
dataset of the counties and states of the United States
and the world. We have the data and are planning to

convert the City/County Data Book going back to the
1940s from FORTRAN to dBase with geo-links, but that
will be a project with separate funding. Congressional
districts are now in the TIGER format, though not con-

verted, and there is interest here in converting those—

again, pending resources. At present the two ArcUSA
disks provide good data, although the problem with
them is their proprietary nature. When the term "Ian-

guage" is used, it refers to the proprietary file format;
not whether it is in English, French, or German, but
whether it is Arclnfo, Maplnfo, or ASCII.

One philosophical underpinning is that "a library
provides access to information, not simply data." A

major part of the collection development process in the

Map and Geographic Information Center consists of

processing the data into supported formats, something
that is fairly controversial. By converting the data, is it

being manipulated beyond what librarians should be

doing? Is the information feed being streamlined too

much? In addition, MAGIC is offering programs such as

Maplnfo for Windows, Maplnfo for DOS, ArcView and
Idrisi to campus users across the network.

Collecting the data has historically not well-served
the users coming to the map library. They could get the
data, but more often than not were frustrated by their
inability to get at the information in the data. Since

software and data have been mounted on the MAGIC

server, the issues have become the "learning curve,"

connectivity, and the user's own computer—all simpler
to deal with than converting data.

Data Conversion

Converting data, then, has become part of the collection
building process for MAGIC. The initial problems were
determining what formats to support, then finding con-

version software. Three packages that have been sue-

cessful are TIGER to Maplnfo Translator (TMT) 5.3 and,
more recently, Arclnfo/Maplnfo (AIMI) 2.1 and Map-
Info's ArcLink 3.0. Neither of the last two programs is

particularly easy to use, as they have their quirks and

tend to have to be nursed, but both do the job after a

fashion. Other conversion packages are in development.

Thematic Data
Thematic data are going to take us to places librarians

have never thought of and will push the limits of our

ability to manage internal communication and coopera-

MAGIC: Collecting/Archiving Issues

Developing and maintaining collection development
policies for digital data is as imperative and effec-
tive as it is for analog data.

Differentiating between the research and reference
collections is important.

Determining where the research collection is to be
housed—data integrity; just-in-time or just-in-
case; fresh data or canned data.

Preservation of data collections through consistent

backup, proper storage, and refreshing of mag-
netic media is the role of the library.

tion. Thematic data are data that can be geo-referenced.
Census data, instances of Lyme disease, soil types, pot-
tery shard attributes, automobile accidents—all this and
more, as long as it is tied to the earth's surface, but not
as maps—are attribute data that can be mapped. Do we
collect it? Do we have a responsibility to it? As long as

geo-coding attributes are maintained and the data are

cataloged and made available, we do not have to worry
about it. With that said, MAGIC is extracting data from
CD-ROMs.

■ Cataloging/Indexing

Navigating through electronic information is con-

founded by the sheer volume of information, its

dynamic and unpublished nature, and its abstract, "vir-
tual" dimension. As more sophisticated descriptive cata-
loging techniques are developed, standardized and
made available, item level cataloging needs to focus less
on the distribution media and more on the file and,
indeed, field level. The multidimensional layering proc-
ess of GIS analysis demands ever-increasing refinement
of the descriptive art of the cataloger.

Libraries have developed, over the centuries, sophisti-
cated processes of bibliographic (and cartographic) con-
trol and access through the development of the descrip-
tive and subject catalog record. These processes have
culminated in the past few years with the establishment
of an international database of MARC records. MARC
formats exist for books, maps, serials and, among others,
computer files. The complex nature of GIS data is being
described using Spatial MetaData standards. These
standards, developed by the Federal Geographic Data
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OCLC: 31399360
UCW *c UCW

n-us-ct

G/3783/F3/P3/1993/U5/MAP_WIN
MAGIC Fileserver G/3783/F3/P3/1993/U5/MAP_WIN
UCWC
United States, Bureau of the Census.

TIGER/Line 1992; the coast-to-coast digital map data base [computer files]
*p Railroad Line Features, ^p Fairfield County, Connecticut.

Computer data (9 files : 176, 22380, 131, 3864, 28160, 15872, 308, 88, 1536 bytes)
and documentation (2 files).
Washington, D.C. : *b The Bureau, *c 1993 *e (Storrs, Conn. : Homer Babbidge
Library, *g 1994).
Data in Maplnfo for Windows format in \MAP_WIN. Data issued compressed into
RAIL.ZIP using PKZIP utility.
TIGER\Line feature data for Fairfield County, Connecticut.

Accompanied by geospatial metadata and GIF image files
Data has been extracted from TIGER/Line 1992 to include only TIGER Line Feature,
Class B, Railroad data. Includes address ranges for geo-coding and address matching.
Bethel—Bridgeport—Brookfield—Danbury—Darie—Easton—Fairfield—Greenwich—Monroe—New
Canaa—New Fairfield—Newton—Norwalk—Redding—Ridgefield—Shelton—Sherman—Stamford—
Stratford —Trumbull—Weston—Westport—Wilton towns.

Fairfield County (Conn.) Railroads *x Computer files.
Fairfield County (Conn.) *x Census, 1990 *x Computer files.
Homer Babbidge Library, Map and Geographic Information Center.

18 852 0 magic.lib.uconn.edu *c G/3783/F3/P3/1993/U5/map_win

1 040

2 043
3 090
4 099
5 049
6 110 1
7 245 10

8 256

9 260

10 538

11 522
12 500
13 500

14 505 0

15 651 0
16 651 0
17 71022

Figure 1

Example of a Record

Committee, are compatible with the MARC format and
crosswalks are being created. (McGlamery 1995)

The MAGIC Case Study

MAGIC's holdings are described using MARC for the
Homer Babbidge Library's OPAC, HOMER. Describing
library materials for bibliographic control and access has
been a primary activity of libraries for over a hundred

years. Larsgaard's Map Librarianship has an excellent
overview of map cataloging, including its pros and cons.
MAGIC has been cataloging and classifying the data
files mounted on the server. The MARC computer files
format and the G Schedule Classification Scheme are

being used. Figure 1 is an example of a record.
The 099 field uses an adapted DOS subdirectory

hierarchy to emulate an LC classification number. The G
Schedule was chosen because, though the information

being cataloged is not a map, it is geographic material.
The 256 field is important to users because they are

going to have to live with the size of these files. The data
are compressed, "zipped," but when they are unzipped
the user needs to understand the impact on their storage
device. I have created a separate record for each format
the data are stored in; Maplnfo for Windows, Maplnfo

for DOS, ArcView (Arclnfo PC), and Arclnfo Interchange
format (E00). Most of the record stays the same, except
for the call number, the 256 field, and the 538 field.

The 505 field is searchable and allows the user to

search by each of the towns in the county. Towns in
Connecticut are the smallest administrative unit.

Finally, the 852 field provides location/call num-
ber, in this case the IP address of the server and the call
number. With increased access to remote OPACs and

through OCLC, users from around the world looking for
Connecticut information are able to find the record, get
the call number, and, connecting to MAGIC, retrieve the
data.

The MARC record is how libraries have handled

bibliographic control. It is not necessarily the best way
to retrieve spatial or cartographic information, but is
simply the most expedient in the library environment.
Other descriptive formats are on the horizon. The Spa-
tial MetaData (SMD) Standards or "Content Standard
for Digital Geospatial Metadata," developed by the
standards working group of the Federal Geographic
Data Committee, is a parallel record that is being de-

signed and implemented by the data community. SMD
will provide a standard description of nontextual elec-
tronic data. A crosswalk to allow the librarian to transfer
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MAGIC: Cataloging/Indexing Issues

MARC is only one of a number of text-based systems
for locating spatial data. WAIS is another. The

developing technologies of the National Spatial
Data Infrastructure are evolving. Graphic inter-
faces to spatial data will become more effective
than text-based interfaces.

the SMD record into MARC is in development (see"The
Making of a Standard" by Elizabeth Mangan, p. 99).

MAGIC: Networking Issues

Network capacity for large numeric/graphic data files
is limited. As the rest of the information world
moves toward image data, such as documents
and pictures, the spatial data provider can only
benefit.

As difficult as it is for libraries to become equipped,
it is more difficult for the user. Libraries need to
become the advocate for the user's connectivity,
sidebar

■ Networking

Large numeric databases, which are the basis of digital
spatial data and cartographic formats, reside most com-
fortably and are processed most efficiently on intensive
(or mainframe type) computers. Spatial data, on the
other hand, are used most effectively on the personal
computer and workstation. This dilemma is resolved, in
part, by complex networking. Remote storage of infor-

mation, ready distribution of data, and appropriate link-
ages that connect available information need to be stud-
ied and addressed.

Libraries have a long history of aggressively utilizing
computer networks. Bibliographic utilities, such as

OCLC, have existed and flourished for decades, distrib-

uting bibliographic citations and library holdings
nationally and internationally. These systems have al-

lowed for a high level of information sharing among
national and international library communities. More

recently the Internet has allowed for interactive perusal
of research libraries' bibliographic databases such as the

Library of Congress, MELVYL, and even the University
of Connecticut's HOMER, from remote sites throughout
the world. (McGlamery 1995)

The MAGIC Case Study

Magic.lib.uconn.edu is the IP address of the fileserver at

the University of Connecticut's Map and Geographic
Information Center. It is a major step in the development
of a virtual library at the university. The MAGIC fileser-

ver was purchased as a stand-alone machine, with the

idea that the library might be able to find the money to

purchase LAN software. It has come together in a piece-
meal fashion. In 1992 a Tangent 486DX EISA processor
with 16 MB of RAM and a RAID (Redundant Array of

Inexpensive Drives) SCSI device was purchased. It was

a 33 MHz machine with two 676 MB hard drives, a 500
MB tape backup and a 16/4 Mbit TokenRing Card. The
cost of the system was approximately $8,000. In January
1995 the motherboard was replaced to boost the CPU to

a 90 MHz Pentium and 32 MB of RAM was added for an
additional $2,500. Three 1.05 GB hard drives were in-
stalled for $2,600. The ten-user Novell site license cost

$1,500. All machines in the library are networked.

Though map libraries should make a strong commit-
ment to make maps on map-sized paper, the center has
an HP 560 Color Inkjet printer. There is a sense that the

printing of maps by federal, state, and local government
agencies will dry up in five years or so. (An irony is that,
with so much spatial information, hard copy is difficult
if not impossible to obtain. This can already be seen if
we choose to look. The ESRI User Conferences produced
"ARC/INFO Maps," a good example of maps that are

plotted, but not printed. The U.S. Bureau of the Census'
tract maps are another example; five to ten copies are

made where five hundred would have at one time been

printed. Plotters have a press-run of one copy.) In the
not-too-distant future, large-format plotters will be nec-
essary in order to supply our users with current map-
ping. Currently the electrostatic color plotter is the plot-
ter of choice, but it is expensive.

■ Distribution

Data compilation continues to be the most difficult as-

pect of modern map production. The voracious appetite
for information presented by GIS analysis and the large,
complex nature of numeric data files and databases are

evolving rapidly. Distributing electronic information in
the appropriate file formats, with documentation, will
streamline geographic analysis.
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Modern libraries have developed extensive and com-

plex distribution systems. Copying machines, micro-
form copying, document delivery, and faxing are as

much a part of those systems as are local, state, regional,
and national interlibrary loan networks. (McGlamery
1995)

The MAGIC Case Study

At the University of Connecticut, MAGIC's holdings are
made accessible to the user community in the Map and

Geographic Information Center and the library (refer-
ence desks), on the university's WAN backbone, and via
FTP to the world. A library provides access to informa-

tion, not simply data. MAGIC supports four GIS and

computer mapping software packages—ArcView, Map-
Info forWindows, and Maplnfo for DOS, and IDRISI—in
addition to a growing variety of application packages
such as MapExpert, AutoRoute, and PCGlobe. Access to
spatial information includes the performance and main-
tenance of file conversion for supported formats.

Because of the multiple dimensions of the spatial
data, access to digital spatial information is a complex
endeavor. On a paper map, what you see is what you
get. Digital data, especially spatial data, can be por-
trayed in a number of formats: as a map, a database, a
report, or a spreadsheet. The map can be on a screen, in

a file, as an image, or on paper. The library needs to set

the limits regarding what access it can supported—the
TIGER discs in a shoebox, or the extracted TIGER data
available via the Internet (see the University of Vir-

ginia's World Wide Web offering at http://www.lib.vir-
ginia.edu/socsci/ for example). As mentioned above in
the section on collection development, MAGIC extracts

and stores all material for the state of Connecticut on its
server. This includes TIGER, census attribute data, the
State DEP, Digital Orthophotos, and so on. The vector

data are in four proprietary formats: Maplnfo for Win-

dows, Maplnfo for DOS, ArcView (or Arclnfo PC) and
Arclnfo Interchange (EOO); attribute data are in dBase 3.

MAGIC: Distribution Issues

Data and information are two very different products.
Libraries must deliver information. Therefore data
should be processed to the point where the user

can easily get to the information.

The storage facilitites of libraries and users are dif-
ferent. As much as possible, data should be re-

duced to its most usable size. It is easier for the
user to aggregate up than to synthesize down.

These are the formats most frequently used by the ex-

tended Connecticut GIS community. As the user com-

munity was being defined, storing the data in ASCII
format was considered. That would transfer the burden
of conversion to the user, not a large task for the "data

elite," but an insurmountable one for the emerging GIS
user. In addition to the impediment of data conversion,
there is the need for software. For the librarian the goal
is to get the user to the information as efficiently and

quickly as possible; therefore both impediments need to

be addressed.

User education is a considerable hurdle to the effective
use of GIS and spatial data. GIS is a whole new way of

dealing with information—with database management,
image processing, and spatial analysis. College level,
secondary, and elementary curricula are necessary. Staff
education about the use, storage, extraction, and re-

trieval of multidimensional files is an issue which
should be addressed in library schools.

Libraries have offered bibliographic instruction begin-
ning with the use of the card catalog in elementary
schools to navigating the Internet with Mosaic. Map
librarians are used to the user who needs to be helped
into the graphics format of maps, and readily supply
interpretive legends, advice on scale and projections.
The standardization of the MLS curricula and the degree
have established a consistent professional foundation.
This foundation has been the underpinning to shared
cataloging, interlibrary loan and collection develop-
ment. (McGlamery 1995)

The MAGIC Case Study

Only in the past year has MAGIC begun to study the
need for education and to strategize solutions. The first
consideration is how to get the user logged onto
MAGIC. A number of "how to" devices have been de-

veloped to introduce the user to Maplnfo for Windows
or DOS and to help them get logged on to the most

general reference tool, MapUser. These really are the
most simple aids. The next level of instruction has been
a mixture of education and training. A "how to" device
on digitizing a map was also developed, a difficult proc-
ess, but one that is frequently done in the map library
for novices. This past fall a MAGIC seminar series was

begun. Once a month a speaker was invited to lecture on
an aspect of GIS; topics ranged from a general overview
of GIS, to statistical analysis of spatial data by a staff
member of the state's Office of Policy and Management,
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MAGIC: Education Issues

It is difficult to know the limits of training the user.

Certainly training them to get at the information,
and perhaps even to interpret the information at
some basic level, but certainly not to serve as a

GIS instructor, is advisable.

At the Homer Babbidge Library, the ARL GIS Lit-

eracy Project moved the library director to set aside a

portion of money for the purchase of a sophisticated
computer and to send the map librarian to a two-day
workshop on GIS and ArcView software. This attention
from the library's administration has provided a neces-

sary impetus in the support and development of
MAGIC.

to a discussion of census mapping. This spring two

seminars are scheduled, one on cartographic presenta-
tion and one on geo-coding. The goal of the series is to
introduce faculty, staff, and graduate students to con-

cepts in GIS. Attendance has been good, but most impor-
tantly varied. Primary attendees have tended to be the

emerging GIS users in the business, nursing, economics,
and computer science departments. The computer sci-
entists seem naturally to gravitate to large datasets!

Spatial information in research libraries has made great
strides in the past three to four years. Truly, the librarian
responsible for spatial data is riding turbulent seas. In
order to manage the amount and variety of spatial data
available today, a clear agenda is followed at the Homer

Babbidge Library Map and Geographic Information
Center. Issues of collecting/archiving, networking, cata-
loging/indexing, distributing, and education keep the
role of the library in clear perspective.

The ARL GIS Project
Since 1992 several opportunities have advanced the ef-
forts of librarians to provide services to spatial data. The
ARL GIS Literacy Project has been fulfilling its goals of
developing a core of GIS professionals in the library
community willing to lend time and expertise to new

applications, user training, and GIS education pro-
grams. The ARL GIS Literacy Project has stimulated and

encouraged the establishment of "centers of excellence"
for GIS and it has promoted research, education, infor-
mation, and the public right-to-know through improved
access to government information. In addition the pro-
ject has initiated library projects to explore new applica-
tions of spatially referenced data and has introduced GIS
to public, academic, research, state, rural, and large ur-
ban libraries to address the diverse information needs
of disparate user communities. (ARL 1994)
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Key Terms

ARC/INFO A full-featured geo-
graphic information system (GIS)
from ESRI.

ArcView Desktop browse and query
software from ESRI with an ad-
vanced graphical user interface

(GUI) and object-oriented scripting
language.

bandwidth A measure of the volume
of data that can flow through a

communications link. Image data
tend to exist as large data sets, thus

moving image data sets from one

computer to another requires high
bandwidth or performance will be
slowed.

browse image A low-resolution im-

age that displays quickly on com-

puter screens. Because they are

typically of 512 x 512 pixels or less,
they do not provide detailed infor-
mation, but are useful for quick dis-
play.

Contents Standard (CSSM) The Con-
tents Standard for Spatial Meta-
data. A document produced by the
Federal Geographic Data Commit-
tee that describes spatial metadata.
Approved June, 1994.

coordinate A set of numbers that des-

ignates location in a given coordi-
nate reference system, such as x,y in
a planar coordinate system or an

x,y,z in a three-dimensional coordi-
nate system. A coordinate repre-
sents a location on the earth's sur-

face relative to other locations.

coordinate system A reference sys-
tern for defining points on the
earth's surface. A coordinate sys-
tern can be planar (flat) or nonpla-
nar (spherical). The Cartesian sys-
tern (x,y) is an example of a planar
coordinate system. Latitude and

longitude (expressed as angles) is
an example of a nonplanar coordi-
nate system. A common coordinate

system is used to spatially register
geographic data for the same area.

data set A named collection of logi-
cally related data items arranged in
a prescribed manner.

EOS The Earth Observing System.
An effort to study the earth as sys-
tern while tracking long-term
changes on a global scale. EOS, a

mission of the National Aeronau

tics and Space Administration, will
produce petabytes of satellite im-

age data.

FGDC The U.S. Federal Geographic
Data Committee. Composed of rep-
resentatives of several federal agen-
cies, the FGDC has the lead role in

defining spatial metadata stand-
ards, which it describes in the Con-
tents Standards for Spatial
Metadata.

geo-reference To establish the rela-

tionship of one data set to another

through reference to common loca-
tions in both data sets. Geo-refer-

encing requires that data be placed
in a common coordinate system.

GIS Geographic Information System.
An organzied collection of computer
hardware, software, geographic
data, and personnel designed to effi-

ciently capture, store, update, ma-

nipulate, analyze, and display all
forms of geographically referenced
information. Complex spatial analy-
sis and geographic data processing is
possible with a GIS that would be
diffiuclt, time-consuming, or inprac-
ticable otherwise.

Landsat A series of satellites that pro-
duce images of the earth.

metadata Metadata is information
about the content, quality, condition
and other characteristics of informa-
tion kept in a database. Metadata is
software accessible, and therefore is
vital in the development of advanced
database systems, such as a digital
spatial library.

petabyte A measure of data size. One
petabyte is equivalent to 1,000 ter-

abytes.
quadrangle A four-sided figure,

bounded by parallels of latitude
and meridians of longitude, used as

an area's unit in mapping. A well-
known maps series is the USGS 7.5-
minute topographic quadrangle.
Each map in this map series covers
7.5 degrees of latitude and longi-
tude and provides basic earth infor-
mation such as elevation, hydrogra-
phy, vegetation, and cultural features
such as roads and buildings.

satellite image A picture of the earth
taken from an earth-orbital satel-
lite. Satellite images may be pro

duced photographically, or by on-

board scanners.

scale The extent of reduction needed
to display a representation of the
earth's surface on a map. A state-
ment of a measure on the map and
the equivalent measure on the
earth's surface, often expressed as a

representative fraction of distance,
such as 1:24,000 (one unit of dis-
tance on the map represents 24,000
of the same units of distance on the
earth). Map scale can also be ex-

pressed as a statement of equiva-
lence using different units: for ex-

ample, 1 inch = 1 mile or 1 inch =

2,000 feet.
Scale can be used as a measure of

viewable detail; small scale implies
less detail is visible, large scale im-

plies more detail is visible. Thus,
scale can be used to control display;
as scale increases (becomes larger
and more "zoomed in") more detail
can be displayed without over-

crowding the screen display.
STDS Spatial Data Transfer Stand-

ard. A federal standard designed to

support the transfer of different

types of geographic and carto-

graphic spatial data. Awide variety
of raster and vector data types,
models, and structures, as well as
associated attribute data, can be
transferred between dissimilar sys-
terns using STDS. Also known as

federal information processing
standards (FIPS) 173.

terabyte A measure of data size. A

terabyte of data is equivalent to

1,000 gigabytes of data or 1,000,000
megabytes of data.

vector A coordinate-based spatial
data structure comonly used to rep-
resent geographic features. For ex-

ample, a linear feature is repre-
sented as an ordered list of x,y
coordinates.

Selected terms and definitions from the

Glossary in the ESRI White Paper Series,
GIS Approach to Digital Spatial Librar-
ies, supplied courtesy of Environmental
Systems Research Institute, Inc. (ESRI)

Copyright © 1994 Environmental Sys-
terns Research Institute, Inc. Reprinted
by permission.
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Book Reviews Susan B. Harrison, Editor

Electronic Information
Delivery: Ensuring
Quality and Value
Ed. Reva Basch. Brookfield, Vt.: Gower.
1995. 264p. $79.95 (ISBN 0-566-07567-9).

The fourteen articles in this collec-
tion were written by a diverse set of

professionals representing various
sectors of the information industry
as well as some of its more sophisti-
cated customers, end users, and in-
termediaries. The contributors in-
elude information consultants,
online and CD-ROM publishers and
vendors, library school faculty, and
information specialists from corpo-
rations, government agencies,
library associations, and the legal
profession.

Unlikely as it may seem, there is
consensus among the contributors
on fundamental issues: they all

agree on the basic criteria for judg-
ing the quality of database and infor-
mation products and services; they
all believe that information products
should be subject to the same types
of performance measures as other
kinds of goods and services (quality
is defined by the customer); and they
all feel that an ongoing commitment
to information quality management
is essential.

The ten quality criteria champi-
oned by the Southern California On-
line Users Group continue to have

positive ripple effects in the infor-
mation accuracy/error rate; accessi-
bility/ease of use; integration; out-
put; documentation; customer

support and training; and value-to-
cost ratio. The reality for informa-
tion consumers, however, is that da-
tabases vary tremendously with

regard to quality as measured by
these criteria. As several contribu-
tors advise, caveat searcher—let the
searcher beware.

The editor has done an exemplary
job of selecting relevant, readable,
complementary, and useful articles.
There are historical perspectives that
address the effects of legacy print and
mainframe systems and the persistent
lack of real standardization (" 'the
chicken-and-egg' question: do you
standardize the query or the data? If
the query, how do you get every-
body to do it the same way?"). There
are descriptions of TQM (Total Qual-
ity Management) in an aerospace da-
tabase production environment, in a

corporate information services set-

ting, and in scattered European pro-
jects. Barbara Quint's answer to the

question of quality in mediated on-

line services is communicated in the
title of her article, "Better Searching
through Better Searchers." Carol

Tenopir's article focuses on "abso-
lute quality factors," what she con-

siders most important in defining
and making a quality database. Pe-
ter Jacso provides model test

searches to explore CD-ROM data-
bases for incompleteness, inaccura-
cies, and inconsistency. There is a

chilling review of the legal liabilities
of independent information profes-
sionals (whose best defenses include
competence, modest claims, and dis-
claimers). The collection concludes
with three papers that report on the
information quality movement in

Finland, the United Kingdom, and
Europe in general.

Although expensive, this title is

recommended for library schools
and large research collections. It is
essential reading for database devel-
opers, producers, and vendors. As

many of the contributors remark, the
issues addressed here are becoming
even more critical as commercial
and noncommercial electronic infor-
mation delivery via the Internet pro-
liferates.—Eddy Hogan, California
State University, Sacramento

The Elements of
Information Gathering:
A Guide for Technical
Communicators,
Scientists, and
Engineers
By Donald E. Zimmerman and Michel

Lynn Muraski. Phoenix, Ariz.: Oryx.
1995. 242p. paper, $19.95 (ISBN 0-89774-
800-X).

A comprehensive overview of effec-
tive ways to gather the information
needed for various kinds of re-

search, this volume is more than

adequate for people unfamiliar with
libraries and other data resources. A

strength of the book is its emphasis
on analysis and evaluation of the in-
formation being gathered, from

judging the quality of an expert to
evaluating the quality of a particular
journal. This accent on developing
critical thinking skills is commend-
able. One weakness (at least from a

librarian's point of view) is a lack of

emphasis on librarians as an impor-
tant resource in libraries. While not

ignored altogether, the librarian's
role in saving time and frustration is

underplayed; as its subtitle implies,
the book is aimed at researchers and
students working in institutions that
almost certainly have large libraries
staffed by professionals just waiting
to be asked!

The book is well organized into
three parts. The first, consisting of

chapters 1 through 6, is titled "Gath-

ering and Exploring Information
Sources." This provides a thorough
overview of the research process—
how to find information using scien-
tific methodology, problem-solving
methodology, and traditional library
sources. There are separate chapters
for printed and electronic resources.
Appendix A provides a brief intro-
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duction to searching library catalogs
and other databases through the In-
ternet with just enough information
to get started. The last chapter in this
section discusses a variety of ways to
remain organized throughout the re-
search process. How to take notes

and what content to include are dis-

cussed, as well as ethical issues such
as how and why to avoid plagiarism.
Appendix B discusses four com-

puter programs to help manage cita-
tions: Papyrus, Reference Manager,
WP Citation, and Pro-Cite. How-

ever, an important criterion—

price—for deciding which to pur-
chase is omitted. The prices of these
programs vary significantly, and
while they understandably might be
left out due to changeability and
other reasons, even ballpark figures
would have been useful.

The second part of the book is
titled "Planning and Conducting In-
terviews and Surveys." Chapters 7
and 8 provide a good background in
techniques for interviewing indi-
viduals and groups and ways to as-

sess information gathered this way.
Chapters 9 through 13 review sur-

vey methodology, from planning to

administering to evaluating data.
Part three, titled "Exploring Ad-

vanced Research and Evaluation

Methodologies" (chapters 14

through 16), furnishes brief intro-
ductions to usability testing for new
products, ethnography and case

studies, and other advanced re-

search designs.
Useful diagrams, tables, and an

index are included. The book is rec-

ommended for special and academic
libraries.—Donna E. Cromer, Univer-

sity of New Mexico

Emerging Communities:

Integrating Networked
Information into Library
Services
Ed. Ann P. Bishop. Papers presented at

the 1993 Clinic on Library Applications

of Data Processing, April 4-6, 1993.

Champaign, 111.: Publications Office,
Graduate School of Library and Informa-
tion Science, University of Illinois at Ur-

bana-Campaign, 1994. 304p. $30 (ISBN
0-87845-094-7).

The contents of the papers in this

compilation range from broad con-

ceptual ideas to the specifics of de-

signing library gateways or integrat-
ing network services into libraries.

Many of the ideas presented in this
volume illustrate the authors' hopes
for libraries' roles in the future. In
the two years since the conference,
many of the predicted developments
have occurred, while some have

changed dramatically. Although the
details of some of the articles may no

longer be relevant, the community
relations and planning processes de-
scribed in several of the articles con-
tinue to be valid. Examples include
the use of networked information in
a wide range of libraries, including
K-12, corporate, and academic li-
braries.

The articles on integrating com-

puter networks with academic li-
braries and the roles of librarians in
the emerging era of networked infor-
mation are among the collection's
best. As a collection of edited tran-

scripts of conference presentations,
the book may be less useful to indi-
viduals working out the technical
details of bringing networked infor-
mation to libraries than to library
administrators promoting technol-

ogy to their communities. The arti-
cles on the design and evaluation of
electronic gateways and online li-

brary catalogs might be useful to in-
dividuals designing or customizing
a computer interface.

Much has changed in networked
information since this conference
was held. For example, the introduc-
tion notes that NCSA (National Cen-
ter for Supercomputing Applica-
tions) Mosaic was demonstrated at
the conference by the designers from
NCSA at the University of Illinois.

The introduction of the World Wide
Web (WWW) has changed readers'

perspectives on two-year-old In-
ternet discussions. Even though
such details may be out of date, time
has only added credibility to the va-

lidity of the presenters'visions of
where libraries should be headed.
This nicely edited collection is read-
able for librarians at all levels of
technical ability and will appeal to
administrators as well as practitio-
ners.—Connie V. Dowell and Steve Bis-

chof, Connecticut College Library

From A to Z39.50:
A Networking Primer

By James J. Michael and Mark Hinne-
busch. Westport, Conn.: Mecklermedia.
1995. 166p. paper, $35 (ISBN 0-88736-

766-6).

"Z.39.50, [the] information retrieval

protocol. .., will dramatically
change how the information indus-

try does business," say the
authors—both experienced and very
knowledgeable automated library
system developers. Michael is a vice-

president of Data Research Associ-

ates, with primary responsibility for
standards conformity—especially
Z39.50. Hinnebusch is a network ad-
ministrator with the Florida Center
for Library Automation and serves

as chair of the Z39.50 Implementa-
tion Group. The discussion is not

limited to Z39.50, however; over 80
percent of it deals with OSI, TCP/IP,
and local area networks. While
Z39.50 was originally designed as an

OSI (open system interconnection)
reference model protocol, it has been
even more widely used with TCP/IP
(the protocol used on the Internet)
and local area networks.

The "network revolution,"
which Michael describes in the

opening chapter, requires tools to ac-

cess the great variety of databases
available. OPACs represent only a
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small fraction of these resources. All
of the networking required today to
access information—some 95 per-
cent of which is not in printed
form, according to Michael—
makes networking standards im-

perative. Of these, the most impor-
tant is Z39.50, a protocol that offers
user "interoperability," the avail-

ability of a search-and-display
strategy with which the user is fa-
miliar. With Z39.50, it is not neces-

sary to learn the search language of
the target database; instead one

uses the search language of one's
own system. The authors stress

that while Z39.50 was originally
designed for retrieving bibliog-
raphic records, it now extends to

abstracts, full text, and images.
This book is recommended for

those with little time and a basic

knowledge of library automation.

Chapter 12 by Hinnebusch is par-
ticularly useful as an overview of

Z39.50; however, readers should be
aware that it was probably written in
mid-1994—before the balloting on

version 3 of the protocol was com-

pleted and work on version 4 began.
The treatment on OSI, TCP/IP, and
LANs, while extensive, is no better
than adequate. There are scores of
books and articles that are as good
or better.

While the index is very good,
there is no glossary and no bibliog-
raphy. Many terms are not ade-

quately defined in context; there-

fore, the reader should have a good
data processing dictionary handy.
Since most of the useful literature on

Z39.50 is found in the professional
journals, the lack of a bibliography
means that a literature searchwill be

required for anyone wishing more

details on the protocol.
The layout, typography, and

quality of editing are good, al-

though one still wonders whether

any book other than a fine edition
warrants a price of $.21 per page.—
Richard W. Boss, Information Sys-
terns Consultants Inc.

Library Information
Technology and
Networks

By Audrey N. Grosch. New York: Marcel
Dekker, 1994. 384p. $150 (ISBN 0-8247-

3971-7).

Originally intended as a revision of

Stephen R. Salmon's Library Auto-
mation Systems, Grosch's book ex-

pands the scope to include the devel-
opment of networks as an important
factor in library systems. The intro-

ductory chapters offer a thoroughly
researched overview of the early de-
velopment of library systems. The
role of bibliographic networks and

cooperative initiatives are also cov-
ered.

Current developments in net-

working, both local and global, are
especially well synthesized despite
the fact that at the time of publica-
tion, Grosch noted that there were

"still relatively few commercial
business sites" on the Internet (p.
157). Oh, the difference a few
months make in Internet-land! Still,
this chapter provides an excellent

description of not only the develop-
ment of the Internet, but also how it

actually functions.
The NISO regulating standards,

so important for effective systems
planning, are also explained in an

uncomplicated, narrative style.
Hints of future developments such

as the Computer Interchange of Mu-
seum Information (CIMI) are brief

yet tantalizing.
Other chapters cover the library

systems marketplace and the factors

involved in systems evaluation, pro-
curement, and enhancement. Be-

sides outlining the fundamental

questions of platforms and antici-

pated use, these chapters include an

overview of the frills system ven-

dors provide or fail to provide. No-
ticeably absent, for example, is No-
tis's ill-conceived Horizon initiative.
New concurrent "multiuser" sys-
terns appear to favor UNIX plat

forms and are still very much in the
beta stage, but Grosch offers a good
overview of these possibilities as

well. More interesting is Grosch's

grasp of the philosophical debate
over the issue of proprietorship vs.

non-proprietorship of database re-

sources that individual will need to

resolve with the growth of their own
systems.

Finally, there are more frills to

consider: PC-based client software

purchased separately to work in tan-
dem with the library system. Once
again, Grosch provides an excellent

synthesis of leading packages.
Grosch's book is remarkable for

its thorough research, international
scope, explicit detail, and value to

the professional community with a

price to match. It should be consid-
ered a standard text for systems
planners and students alike.—Mary
Hemmings, University of Calgary Law
Library

Multimedia

Technologies for
Training: An Introduction

By Ann E. Barron and Gary W. Orwig.
Englewood, Colo.: Libraries Unlimited.
1994. 225p. $29 (ISBN 1-56308-262-4).

This practical and inspiring guide
should serve a wide audience. Both
authors have solid reputations in
the training field and they have put
together a book that is easy enough
for the novice to understand yet
provides sufficient detail for the
seasoned trainer to use as a re-

fresher while picking up new ideas
and techniques. Also, the book
need not be read from beginning to

end; each chapter can stand alone
and therefore serves well the
reader who may only want to learn
about video technology or local
area networks.

The text is upbeat and positive,
continually urging the reader to
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ask questions, read articles and
books about the technology, join
organizations and network, and
seek out others who share his or

her interests.
The book opens with a short

chapter covering the long-term
benefits of using multimedia tech-

nology to train persons in business,
industry, and higher education and

emphasizing careful planning and

development. Subsequent chapters
cover different technologies: CD-

ROM, video, digital audio, tele-

communications, teleconferencing
and distance education, develop-
ment software for training applica-
tions, and simulations and virtual

reality.
Each chapter begins with an in-

troduction, reviews positive and

negative elements, and details spe-
cific applications with numerous

diagrams and easy-to-understand
graphics. The chapters are packed
with practical information and pro-
vide manufacturer/vendors' names,
addresses, and phone numbers, and
"800" numbers when known. The

chapter conclusion is followed by
references, a list of resources, and
recommended readings on that

topic. The book ends with an exten-

sive glossary of terms with short,

clear definitions and an index for

quick location of topics.
This introductory work lays ex-

cellent groundwork for delving
further into specific multimedia

technology topics of interest. Al-

though the field of technology
changes very rapidly and some of
the names and addresses will be
out-of-date before long, this work
will serve as a useful introduction
for some time. The book is highly
recommended for those who need
to know just a little about general
technologies and those who want

to know a lot about multimedia

technology with an emphasis on

training applications.—Claudette S.

Hagle, University of Dallas

Navigating the
Networks: Proceedings
of the ASIS Mid-Year
Meeting, Portland,
Oregon, May 21-25,
1994

By Deborah Lines Andersen, Thomas J.
Galvin, and Mark D. Giguere. Medford,
N.J.: Learned Information. 1994. 257p.
paper, $29.95 (ISBN 0-988734-85-7).

This publication is based on the pie-
nary and contributed papers, as well
as papers and summaries of panels,
presented at the midyear meeting of
ASIS in 1994. In the preface, Pat Mol-
holt indicates that although there are
still technical challenges to be met

with electronic information, this
conference focuses on "the politics,
the sociology, the legal issues that,
along with the interfaces, gateways,
protocols, and wires, make network-
ing the change agent it has become"
(P- 2).

The paper by Ann Bishop de-
scribes and evaluates the Blacksburg
Electronic Village (BEV) pilot study
in which Virginia Tech, the C & P

Telephone Company of Virginia,
and the town of Blacksburg joined
together to provide electronic infor-
mation and communication services
to the community, including busi-
nesses, libraries, schools, local gov-
ernment, and individuals. Ray R.
Larson's plenary session paper re-

ports on the design and develop-
ment of a network-based electronic

library at the University of Califor-
nia at Berkeley for Computer Science
technical reports.

Two of the papers discuss rural

public libraries and network access.

Charles McClure's paper is a sum-
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mary of an assessment of the impact
of providing Internet access to rural

public libraries in upstate New York
in a successful project named Project
GAIN, (Global Access Information

Network), with suggestions on how
other libraries can do the same. Jackie
Shane's paper describes how rural
communities are linked to networks

through academic institutions, com-
mercial services such as Compuserve,
and community freenets.

Philip Doty's paper, "Planning
for and Evaluating an Internet Con-

nection," explores some of the social
effects of networking technologies
that are beyond purely technical and
economic problems, and suggests
some strategies for overcoming
them. Two UC Berkeley graduate
student papers that also address the
social impact of networked commu-

nications are included: one dis-
cusses virtual communities; the

other, the impact of information

technology on Latin America.
Two papers describe interesting

ongoing research projects and the

methodologies used but report no
results since the studies were not

complete at the time. Carolyn Frost
and Joseph Jones plan to test gopher
searching by designing classifica-
tion schemes using Dewey, Library
of Congress, and an existing gopher.
Since conventional methods of or-

ganizing information, such as li-

brary catalogs, do not exist for the

Internet, gopher is an attempt to pro-
vide organization and structure, al-

though there are few rules or stand-
ards for gopher construction. H.

Julene Butler's paper describes the

ongoing project that will study the
attitudes of researchers from the sci-
ence and social science disciplines
toward electronic publication and
determine whether the electronic

journal is a viable channel for formal

scholarly communication.
Thomas H. Martin presents a

brief but thoughtful discussion of
how free public services and com

mercial services that charge fees can
coexist peacefully on the Internet
and not jeopardize the value of the
Internet to scholars. Judith Weed-
man looks at how humanists engage
in informal scholarly communica-
tion and explores the use of the Hu-
manist listserv.

Three of the contributed papers
by Michael Buckland, Gregory
Leazer, and Richard Smiraglia pre-
sent fairly technical discussions of
retrieval systems in networked envi-
ronments. They address ways of

making online catalogs more power-
ful to the user, not just automated
traditional card catalogs.

This publication includes the
conference program at the begin-
ning and an author/presenter index
and subject index at the end. One

shortcoming is that it does not con-
tain all of the speaker presentations
and panel discussions that occurred
at the conference, although some of
these might have been interesting.
As can be seen from the nearly uni-
versally informative papers in-

eluded, they cover a variety of top-
ics, some fairly technical, on

networks. The book is recom-

mended only for libraries interested
in a book on the broad scope of net-

working.—Marilyn L. Hankel, Uni-

versity of New Orleans Library

Notes for Music

Catalogers: Examples
Illustrating AACR2 in

the Online Bibliographic
Record

By Ralph Hartsock. Lake Crystal, Minn.:
Soldier Creek, 1994. 355p. paper, $40

(ISBN 0-93699-6633).

Music catalogers need this book on

their desks. Like the two other pub-
lications in the Soldier Creek Music

Series (Music Subject Headings by
Perry Bratcher and Jennifer Smith

and Music Coding and Tagging by Jay
Weitz) it presents a wealth of infor-
mation about the creation of notes in
MARC records in a handy manual.

The organization of the book is
clear and easy to understand. It is
also thorough. Each chapter pre-
sents the AACR2 rule governing the
note along with Library of Congress
Rule Interpretations and Music

Cataloging Decisions affecting its

application. The relevant note is
then illustrated by numerous bibli-

ographic record examples gleaned
from the OCLC database, all of
which are Library of Congress re-

cords. These examples highlight the
relevant note in boldfaced type. Be-
cause AACR2 leaves the creation of
notes largely up to the cataloger's
judgement, notes are often created by
inexperienced persons who tend to be
too informative, on the one hand, or
unclear, on the other. This book offers

examples of notes formulated by deci-
sions based not only on the rules but
on sound judgement.

Of course, the book should never

be used as a final source, and local

practice will dictate how formalized
some notes need to be. In case of

doubt, only AACR2, the Library of

Congress Rule Interpretations, and the
Music Cataloging Decisions can help re-
solve problems. But many problems
about how to avoid verbosity to the

point of tediousness and terseness at

the expense of clarity can be avoided

by consulting this book.
Like any book, this work is not

without flaws. It would have bene-
fited from better proofreading, par-
ticularly when the reader seems to

be invited to beat romanization?? of
the title proper into parentheses un-
der uniform titles (p. 70 LCRI: 1.7B4.
Variation in title, subparagraph
number 2). These mechanical details
are few, however, and increase the
value of the book for its fun.—Rich-
ard D. Claypool, The New York Public

Library
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Processing with
bar code labels and
3M™ Tattle-Tape™
Security Strips

LIBRARY
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POINT A

The most
efficient way
to get library
materials from
Point A to
Point A.
Checkout with

3M SelfCheck System
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It's called the 3M Materials Flow

Management System. And it can boost

your library's productivity dramatically.
It starts with processing: bar coding your
materials in standardized locations and

protecting them with 3M Tattle-Tape
security strips.
Next comes checkout. Nothing has

streamlined this part of materials flow
more than the 3M

SelfCheck System.
Backed by 3M detection

systems at your exits,
the 3M SelfCheck

System lets patrons
check out their

own materials

without

compromising
security.
Then there's

check-in, which
used to take many labor-intensive steps.
The new 3M Staff Workstation

combines these into one, quick,
ergonomic procedure.
3M Materials Flow Management:
There's no more efficient route from

Point A to Point A.

For more information, call us at

1-800-888-1889 ext. 63 or Email

jmnelson@mmm.com. In Canada,
call (519) 451-2500.
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