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A general approach is presented for building transpor-
table natural [anguage tnterfaces for question answe-
ring systems based on a KL- ONE-11ike knoul edge repre-
sentation. Anexanple system YAKR, s described: The
YAKS knoud edge representation of concepts and rela-
tions is annotated wth mmnal syntactic ¢ nfornution
to generate a senantic case frane grammur wth i nhe-
ritance of cases. The generated grammr directs a case
frane parser, which processes written tnput into in-
stantiated case franes. These instantiatiations are ea-
stly translated int o knoul edge base queries. The sane
nethod 1s applicable to ot her object-orient ed knou edge
bases and other parsing techniques. The ori ginal
contribution of this work is to showan approach wth
whi ch nat ural [ anguage i1t erfaces can wth l oweffort be
adapted to work wih any new knowl edge base: While
nost other systens require a conpl ete nodel of the do-
nain for the natural [ anguage interface knoul edge re-
presentation, ue derive nost of this informution from
the application’s knoul edge base. This techm que redu-
ces the amount of work needed to create the interface
to about additional 15 percent after building the know
ledge base for the application kernel.

AT topic: knowledge acquisition, knowtedge representa-
tion, natural 1anguage interface
Language/Tool: Unix, C++
Status: i1mplenentation conpl ete, eval uation in progress
Effort: about 4 person years
Impact: quick devel oprent of restricted natural 1anguage
interface for certain classes of know edge-based applicati-
ons (15 % addi tional know edge acquisition vork).

1 Introduction

There have been several attempts to create natural
l anguage interfaces for databases [15, 10, 5
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express facts) and assertional know edge (facts about
individuals (instances)in the application domin).

The term nol ogi cal knowl edge consists of concept defi-
nitions and role definitions. A concept can be thought
of as an abstract set of individuals. The concrete in-
di viduals that belong to a concept are called the in-
stances of that concept. A roleis a binary relation
froma concept A to a concept B, i.e., a set of
of instances. Ais calledthe donuin of t
1s called the range of the role. (
defined wmi th constructor
of the set of all
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and snall, but suffice to construct all 1nfornation the
natural 1anguage interface needs. In this section we
describe the type of information the annotations con-
tain and howit 1s used in YAKR to generate the case
frames. See [6, 14] for adetailed description.

There are two nai ntypes of infornationpresent inthe
annotations: (1) information about individual words
and (2) infornation about grammtical constru

The word infornation associates each
withits natural | anguage sync

sinple phrases that rep
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Onl 'y the words Zugriffand Lesenneed to be inthe dic-

tionary, the conpound is al gorithmcally broken into
these conponents.

4.2 Gramnatical Construction Anno-
tations

Al'l the above annotations nerely describe phrases that
represent 1ndividual concepts; no case franes are built
fromthem The source of cases for the case franes are
the roles. This is where the informnation about gram
matical constructions is used, which tells what cas
to insert where. Simlar Annotations coul
to generate the information that is
other natural language pro

As anexanple, the A
anaction, e.g.
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that has to be usedina queryif the case containingit
has been filled. Mst of the instantiations cansinply
be processed in a top- down nanner, only the instan-
tiations for certain grammtical constructions require
sorme nmore conplicated processing. In any case, this
processing i1s purely nechanical. No further semantic
processing is necessary. Mst anbiguities that renai
after parsing need not be explicitly resol v
since the wrong interpretations re
return no answer at all.

Wen a parsing techn
sing shall be 1
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proach, the lexiconcanbe reduced toadictionary (wi-
thout semantic infornation); the semanticinfornation
can be derived via the annotations. The conceptual
schemn consists of sort infornmationand constraints on
the argunents of nonsort predicates. Wth our ap-
proach, no such schema 1s necessary at all; the infor-
mation can conpl etel y be deduced fromthe knowl edge
base itself. The database schema consists of infc
tion that enables the mapping of the inte
presentationto a query expresse
l anguage. Wthour appr
mappl ng can be d
derived f
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