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for every block and census tract in the U.S., as well as
U.S. foreign trade data by commodity from every city
in the U.S. to every country in the world. It also con-
tains the digitized map outline boundary data for city
blocks for the entire U.S. (census TIGER files). 

The data are stored on 45 Pioneer six-disk CD-
ROM jukebox changers connected to four Sun
Microsystems SPARC workstations. Users can access
the data in four ways: (1) Census LOOKUP, a World-
Wide Web server providing unrestricted access  to a
30% subset of the data (1990 Census data). As of the
end of 1994, LOOKUP had been accessed by 6,000
different users. (2) A menu system for MS-DOS com-
puters having NFS Internet capability; this method
has had more than 17,000 recorded accesses. (3)
Direct NFS (Network File Services) mounts. (4)
Anonymous FTP (file transfer protocol).

The URL http://cedr.lbl.gov/cdrom/doc/cdrom.
html describes all four access methods.
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Project Envision is an early NSF-funded digi-
tal library effort to develop a multimedia
collection of computer science literature
with full-text searching and full-content

retrieval capabilities. Envision was launched in 1991
in accordance with the ACM Publications Board’s
plans for encouraging research studies to develop
an electronic archive for computer science.

The Envision system consists of specially-devel-
oped components: a query server, an object-oriented
database management system, a presentation server,
and the Envision client. The query server is a vector-
space search system (i.e., MARIAN [2]). The object-
oriented DBMS deals with the many kinds of entities
and media types involved. Since bibliographic and
full-text entries are encoded in SGML, the presenta-
tion server converts retrieved documents to HTML
for final rendering. Hence, Envision’s document
delivery components can behave as a WWW server,
though considerably higher functionality results
from coupling with the rest of this highly interactive
system. In particular, the Envision client provides a
much more powerful user interface than is com-
monly found with retrieval systems. 

Envision features flexible information visualiza-
tion, displaying search results as a matrix of icons.
As shown in the figure, each document in a search
results set is represented by an icon in the Graphic
View, while the Item Summary shows a textual list-
ing of bibliographic information. The Graphic
View gives users control over how search results are
displayed, by manipulating values assigned to the
matrix axes. Users can select the interpretation of
icon position along the x- and y-axes, as well as
icon color, shape, size, and label. Document attrib-
utes that can be shown in the display include rele-
vance, publication year, type, size, author name,
and index terms. 

This interface resulted from extensive studies of
users and their tasks, careful design and implemen-
tation to support user visualization and interaction
needs, and iterative refinement in concert with
usability studies [3, 4]. Extensive empirical studies
show strong user interest and satisfaction.

The ACM data in the Envision database include
bibliographic records from ACM Guide to Comput-
ing Literature, review articles from Computing
Reviews, full-texts supplied by the typesetter of the
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Transactions, and full-texts keyed in (less figures
and mathematics) of Communications. These were
all converted to SGML (Standard Generalized
Markup Language) records to be processed. Other
ACM-supplied data include CD-ROMs from the
Design Automation Library, several versions of the
Hypertext Compendium, and videotapes of various
ACM conferences. When no electronic representa-
tions were available, pages were scanned and
stored as TIFF files.
Among the key prin-
ciples of the project
[1, 3] was to develop
an archive of objects,
with SGML used as
the representation
scheme for both bib-
liographic and full-
text entries. Accord-
ingly, a tool was
developed to assist
with SGML Docu-
ment Type Definition
(DTD) preparation.
This facilitated devis-
ing a DTD for biblio-
graphic records and
one for ACM Transac-
tions articles. These
were passed on to
ACM and incorporat-
ed into the DTDs
being used for the
ACM digital library
(see the articles
appearing in this
issue about ACM pub-
lishing plans, policies
and guidelines). The
DTDs were also used
to define the target
representation for converting ACM-supplied data
into SGML. Since the volume and variety of materi-
als requiring conversion were so great, we developed
an automatic document analysis and translation sys-
tem to produce correct SGML versions of incoming
documents.

Envision has paved the way for an NSF-funded
project on “Interactive Learning” (see
http://ei.cs.vt.edu/EIproj.html), to investigate how
a digital library can improve computer science edu-
cation. As part of this study, software and data will
be provided to ACM, along with a computer to run
the Envision system.
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Figure 1. Envision user interface designed by Lucy T. Nowell and Deborah Hix




