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1 Introduction in the right placeThey are also accustomed to
thinking taxonomicallyagain as gidenced by
the devey decimal and subsequent systems.
They do not, as a result, requireyacorvinc-

ing that the right \ay to extend the card cata-
%og system is to carefully model all the
information that will be represented.

TheAXIOM project is a collaboration between
researchers in kmdedge representation (KR),
markup languages such as XML, linguistic
analysis, tet encoding, databases, humanitie
computing, and other relateclils, whose
goal is to deelop technologies that will enable
a lage scale digital libraryThe central theme There are mankR issues iwolved in the go-

of the project is thexploitation of “intelligent lution of card catalog systems, and principle
tools” and “intelligent tets” The project also among these is representing tizgiety of data
includes seeral lage text encoding projects a digital library may begected to contain.
associated with@sting libraries that hee  The present technology centers on things that

been diligently encoding “humanities” datacan be shekd, principally books, and these
over the past ten years. systems are being\s=rely taxed by the addi-

tion of electronic source material. Madk up

texts, which ofer the potential for truly
adwanced andxpressve queries, are not
exploited aly more than printed materials.

2 Knowledge Representation for Card
Catalog Systems

Among the may places we are applying KR

techniques is in theyelgtion of existing card this more focused we of dealing with these
ca_ta!og systems¥hile |mpr0/e_rr_1ents. to the broadened data types, sp¥elty, 1994]
existing systems are easy tovesion, library e 1906] [Ide, et al., 1997]and[Welty
scientists are deeply muo#ted to proceed and Ide, 1998]This paper focuses brigfbn
carefully gnd thoughtfullyand do not mak the work we hae been doing in deloping an
changes lightly ontology of modalities for librarie3his ontol-
From a KR perspedste, library scientists are in ogy is founded on a simple, yet profound,
several ways the perfect collaboratorBhey  obseration: maty of the diferent entities
are probablyas a profession, thedt practic- within a library will be ersions of the same
ing ontologists, asvedenced by the deey thing. Some of these may simply be identical
decimal system and other similar clagsifion copies of the same book, journal, etct &ven
systemsThey are accustomed to taking a prin-in the present day the majority of these cases
cipled approach to representing informationare diferent modalities of the same thing.

and are alays concerned about\nag things

There are manKR issues ixolved even in

The prototypical kample was formulated in
[Welty, 1994] A paper in the librarywhich
has attrilntes such as authoabstract, date,



what it was published in, etc., may beadlable be possible, e.qg. if the user is interested in the
in several formats, such as HTML, Postscript,printed book, or th&HS videotape &rsion of
PDEF etc.The key here is that the postscript the mwie, and in these cases the intaré
file, the HTML fie, and the PDF I, are all should preide information about the location.
the same papefrhey have the same author This and other kneledge about the forms of
abstract, etc., yet there are attitds of the dif- interaction will need to be spe@tl as part of
ferent formats that are distinct, and are mearthe modality classes.

ingful in the role of thoselks as diferent
views of the paperOlviously each has a dif-
ferent location in the lBsystem, in addition the
HTML file may hae an html-ersion attrilote,
the postscript fe may hae a “translated by”
attribute, etc. Finallythe paper may wellxest

in paper form as well, and this is merely
another viev of the paperThe paper form
would have attritutes like location (such as it's
library catalog number - perhaps inherite
from the book or journal the papeas/pub-
lished in.

The modality ontology has not been the central
focus of our KR dbrts, and we hee at this
time we hae only a rough ontologyDur main
interest in this wrkshop will be to gplore
aspects of dferent interaction modalities to
augment the»asting ontology An outline of
the current ontology is pvided belav. It is
important to keep in mind that these are

odalities for the objects weowuld expect to
ind in a digital librarywhere the principal
type of object is a document.

This has important implications for the card3 optology

catalog system. Marviews of the same docu-

ment can be stored in the catalog withoufhere are tw major (disjoint) modality types:
requiring diferent entriesA search for the internal-modality and>ernal-modality The
paper will hae a single result, and thervgi  internal and eternal are with respect to the
the user the option of “defery formats”. In  digital library system: an internal modality is
fact, part of theAXIOM project includes one for which the intedice can delier the
research into a query language that willallo object, such as a postscript paper or an MPEG
users to construct medocuments from parts movie. An external modality is one that the

of existing ones (this is enabled by the deepnterface can not deler, and thus must present
markup of the tets). access information to the user

Of course a digital library will ha& mary dif-  All modalities are also bran into four basic

ferent information formats, or modalities, thattypes: t&t, graphics, audio, and videé.
information may be stored in. 1984, foragn- modality of a particular object must be classi-
ple, is a book that isvailable in printed form, fied under one of these four types and must
on audio tape, as a wie, and in a ariety of also be either internal okeernal.

electronic formats including fully CESC0r-  |nternal tet modalities come in tavtypes, for
pus Encoding Standgrdompliant markd up  maited tat (such as HTML, RF, Postscript
texts in ten languages, accomplished by theng ppF), and unformattedktesuch as plain
MULTEXT project[Veronis, 1996 ASCII). In addition, all the internal xe modal-

The goal of the library is afiously not simply ities fall under one of the folling types:
to represent the ddrent modalities, bt to  source tet (such as HTML, RF, andASCI),
deliver them, when possibl€his requires that and image tet (such as postscript and PDF).
the interfice to the library be able taq@oit ~ The purpose of the latter disjoint caoeies is
modality information intelligentlyln some to distinguish tet that can efctively be
cases, deliery through the inteace will not altered, perhaps by the sotire itself, from



that which can not (or isn't really supposed tdreferences
be).The source td category is actually dirly

deep, with a complete taxonomy of all the['d,e' et_al., 1996]Ide, N., Rriest-Dorman, G.,and
mark up languages (including HTML). Véronis, JCorpus En(_:odl ng Sandard. CES

_ _ Document CES-Rvailable at http:/Mmwves.\as-
The internal graphics formats are GIPEG, garedu/~ide/CES/CES1.html

TIFF, etc.

The internal audio formats akAV, real
audio, etc.

[Ide, et al., 1997] Ide, N., McGray, T., andelty,

C. RepresentinfEl Documents in the CLASSIC
Knowledge Representation SystdPnoceedings
The internal video formats a®/I, MPEG, of the Tenth Workshop of the Text-Encoding
etc. Initiative.Novembey 1997.

The latter three cageries are not well thought eronis, 1996]Véronis, JMultext: Multilingual
out at the time, since we Veprincipally been  Tey; Tools and Corpora. Available at http://
dealing with tet data. www.Ipl.univ-aix.fr/projects/multet/

The eternal text modalities are of te types:

bound (such as books, proceedings, journal
etc.) and loose (such as letters, manuscript§i
etc.).

elty, 1994] Welty, Chris.
nowledge Representation for Intelligent Informa-
On Retrieval. Proceedings of the CAIA-94
Workshop on Intelligent Access to Digital
The ternal graphics modalities are photo and_ibraries. March, 1994.

microfilm. . . _
[Welty, 1996] Welty, Chris. Intelligenfssistance

The external audio modalities are cassette, CD]gor Navigating theeh Proceedings of the 1996
record, etc. Florida Al Research Symposium. May, 1996.

The eternal video modalities an¢HS cas-

sette. 8mm fin. 16 mm fim. etc [Welty and Ide, 1998] Welty, C., and Ide, N.

Knowledge Representation foext Markup.The
Again, the latter three cageries are not well |nternational Journal of Computers and the
thought out, and in general wevieanot spent a Humanities. To appear
great deal of time yet with thexternal modali-
ties because the focus of the project is elec-
tronic texts. Our ultimate goal, leever, is to
fully integrate a digital library with a ceen-
tional print library and the eternal modalities
will be important to complete.

At this point, identifying the modality types
and getting a f® examples is asafr as we hae
come.While it is clear that the diérent
modalities will hae their avn attribtutes, such
as the publisher of a boungternal tet or the
URL of an HTML file, we hae not analyzed
the domain for a complete set of attrties.



