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However, in may casts the query will not ngp direct-
ly onto the database.

Instead of simply telling the user that his question 1s
not "the question to ask", we will try to transform his
request Into something meanlngful In the particular data-
base and semantically close to the orlglna &guest - this
part of the system is based on GP. Zarri's system
(Zarn. 1983. 1984a. 1984b. 19840) We define "question1"
to be semantically close to "questlon2" Iff the answer
0 "questlon1" Is Implied by the answer to "question2".

1. THE KNONIHOGE BASE

To achieve this, we need of course the knowledge of
what is "semantically close".

In the example presented above the system wes able to
transform the original question, because it knew that "If
a person Is bomn In a particular place then that person
mfust have been In that place at least for a short period
of time".

The second alternative of the transformed query is
produced because the system knows that "in order to obtain
a degree, a person has to attend courses at a particular
university or do sove research wok at that university"
and that "in both cases the person had to be physically
present there at one time or another" (to simplify the
presented example we deliberatly ignore all the cases of
exception to this rule).

It follows from the example that the
lates rather general anmmn sense knowledge.

We decided to take the domain of staff menagement as
our test-bed. However we still need to represent sare
more general, extra-domain knowledge

system manipu-

Fom a technical point of view, our overall knowledge
base Is divided Into a nurber of smaller knowledge bases.
as illustrated In Figure 2.
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Figure 2

KB1 contains bits of knowledge that are usable in
any application (of course. It will never be complete)

KB contains general knowledge for a K&rtlcular domain
We hope to develop a certain number with a comm
KB1 nucleus) for each real world domaln that our system
will nave to deal with

Each KB1 ¢ KB couple is transportable "as 1s". as long as
we do not switch to a completely different domain

Note that KB3 is not specific of a particular database,
the system can use the save KB3 1n order to access differ-
ent personnel databases of the sare company.

The model of the database itself (the most specific level
of knowledge) Is not included here since 1t does not take
part directly In the transformation process.

IV. TYFES OF KNOAMEDCE

oe of the KBs mentioned above mey contain two

Ay
types of knowledge: factual knowledge and rules (repres-
ented In a formalism based on RESEIngg

A. Factual knowledge

A fact such that "a university is in a city...", which
Is a piece of factual knowledge. 1s represented by the
highlighted part of Figure 3.
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This trame-like metwork describes
type of relations {“158° 1inks, we allow polynierarchies)
used AS matching criteria whem applying rules (cf below)
for axample

“specific-generic*

Qirer speacific relations (used in the rules,
topclogical ones) are BIRG present 'n the network.

This representiatlion does not rave the full powar of
frams sySlems Since presently there 'S N0 procegural know-
Tedpe reprexenled in the network

B. Rules
Currently we have Twe types of rules

1 Transtormation rules
2 Stondarthization rules

4 ftact such as tf a8 persen [®) nas  receiwed
("BE-AFFECTEL-BY") & degrees 10 & particular place (y} then
that person nas been {“BE-FREGENTS]
is & transformation ryle, 15 represented & i Figure 4
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Note that:

a. This is a deep case representation with a limited num-
ber of predicates ("deep verbs").

b. The direction of the amow is following RESEDAS con-
vention. Fom a practical point of view the amow
indicates that the right-hand side sthema is allowed to
replace something that matches the left-hand side sche-
ma. Conceptually 1t means that the Information possi-
bly retrieved using the right-hand side schema Implies
the Information searched for. by the (original) left
hand side schema.

Rules can place restrictions on variables (as Is the case
in RESEDA) For Instance, the rule shown above could have
required that "x" be a humen being. This rule would then
appl% for "x m y". where "y" is known to be a teacher. The

(between x and y) 1s meck possible, because we have
stored 1n the factual knowledge representation the fact
that "teacher '1s_a' human_belng"

Standardization rules are used to translate the
parser's output (containing surface verbs) into a moe
canonical form. i.e. usable by transformation rules. All
of the standardization rules belong to the KB1 level, as
they are absolutely general.

V. THE NFERENCE BNGINE

We are In the course of developping (December 84) a
prototy‘pe version with an "exhaustive" engine. meani
that all the possible transformations are executed (wit
simple destructive chronological backtracking) until a
representation is found. This approach is very close to
the REHDA Inference engine (see Zarrl. 1 for a
description of the later one)

This simplistic approach 1s justified since our current
knowedge base contains only "KB3" s of knowledge.*
We are planning to noe onto moe sophisticated approaches
(ex. choosing amag several representations in the data-
base of the sare question, a.so...) after the prototype
has been well tested.

VI. CONOLUEONS

The presented NLI system is designed to tackle issues
such as transportability and "helpful understanding” of
a naive user

Transportability, the first Issue. has been examined
in may research systems. however all of these ssem to
lack a clear distinction between different levels of
transportability of the knowledge represented
Hoepprer et al. . 1983 seers to be an exception)

In addition SAHRIRESHA 1s using general anmmn
sense knowmedge (reference Hemphil and Rhyne. 1978.
describes a project where the use of Schank's general
formalism 1n DB queries has been explored, but its goals
seem to be more limited than ours).

The second issue is somewhet close to

" cooperation"
as defined in the OOCP system (Kaplan. 1982)

Kaplan

e« Ou rules (temporarily) have a very specific content.
l.e. they have not been "factored out". This 1s due to the
fact that only a limited number of queries have been test-
ed on a single database (we are beginning the implementa-
tion phase, following a one year study period).
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however ssems to consider only the case where the DB pro-
duces a null answer. We believe his and our approach to
be complementary.

Our system uses rules to produce a DB query, this 1s
similar o a deductive BB approach. our rules
are not formal and we never access the database in the
course of transformation (because In most real world cas-
es 1t 1s prohibitively expensive).
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