Generating DB Queries for Web NL Requests
Using Schema Information and DB Countent

Bernhard Thalhein!, Thomas Kobienia”

U Computer Seience, BT Cottbus, 1 - 03013 Cotidas
thallieim fioformatik tu-cotitbas.de
AV Kommunikationssysteme Cimbl, Lo Braille-Ser. 2, 1 - 03044 Clolt bus
kobienia@ave-ouline de

Abstract, [n the nternet, ad-hoc nabwal language based querying s e
normal way 1o access wlernet sites, Lo support this we buili a tool which
analyses WL alterances, compaces Uhem with the information known Tor the
cdatabase which s under request. and generates SQLoquerios on the basis of
this analysiz. The SQL queries can be used Tor querying the corresponding
database. The queries are ovdered by similarity ol schema matching,.

1 The Problem

NL Access Lo SQL Databases

Nabural language access to databases hag been already considerad several times
in the Iteralure. In most cases 16 was based on the aceess to relabional dalabase
systems, ez, [Culdd,Bime8 KINY5]L The nonsucvess of these approaches is cansed
by one of the drawbacks ol the relational dababase model iaplementation: s Lk of
representation of semantical associabions among bypes beside the attribute names
and foreign keyvs, Furthermore, the scope of the projects nsually has Deen *holistic’,
Lo, targeting the general solution with an approach pictured i Figure 1. Also,
eritical surveys [Del1. May80] did not give NL access to databases any real chance.
Sowe approaches [Bolr92, Luk89.Sabo0, Wik97] successlully used semantic database
models,
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Fig. 1. Two Approaches (o 2QL Query Generation

' Tor a detailed analysis, a detailed presentation of 1he approach with a discussion of
examples and the theorctical background see [ThIx01]
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The Challenge of Interuct Applications

In Lhe mternet age aosophisticated dynamie suppork [or users hecomes oven maore
croacial, Users of wob systews did not et a 08 education. Nelther they know query
Languages, They wanl to dynamieally ask their requests dicectly Lo the cngie
withoul knowing the spectlic vocabulary uzed o the cugiue, Thus, NL orequest Lo
acvarlety lternet dotabases o st

The I'rvoblem Tackled And Solved In This Papers:

Is it possible to dynamically generate the support which enables an internet service to
answer questions to the system which are ask in natural language?

2 The Cotthus Intelligent NL Request Transformer

Our solution which has heen suecesalully used i mbernel serviee ibes sach s cily
information systems, cdubainment sites and B2C sites uses Lhe Tollowing restrie-
tious and specilic approaclios:
— The database content s known and e be parbiad vy osed,
Wo use soplusticated analysis support Tor NLoutteranees developed Tor thc
BALLY systew [BDLOG].
— The database siraeture sod Che Tunetionaliby of the DBMS 1 known,

Woe nse an extended entity-relationship model (HERM ) that allows 1o complete
Uhis basle [T hat]
‘T'he Intelligent NL Requesl Translormer allows 1o

analgze naeluwred language eltcrances and bronsform these o syulax brees.

— wnify verrodde s d Mo syndor Deed el dedabose condend aned
goncrale a sol of SQL guorics which can be applicd to the databases wsed lor
support of the mlorniation service,

Ins=tead ol approaches in Figure 1 owe use Che Three-shep approach me Piguee 2
The arclitecture ol the tool developed so Tor 1s disployed o Fieaee 3, The tool
cousists ol the Tollowing maln coupoucnts:

Query hguelaclion: Llis cowponcnt allows to welt e request lnto parls. 10 nte-

1t

abe Lhe parts will Ui database and the meta-data contained m the database

sehicma manager,

DB schema manager: "I'he request s compiled in the liguelfaction component. by
analyzing the atbberanee and matehing Che utteranee against Whe Chesanreas aoned
againgl the dadabase schemaos Thus, the sehemas manager keeps the schema
informadion o forme which enables i matehing, [0 is basced on an £00 sefreaa
slovage crpinc, an LRI Dranslateon suddc cuabling i lexableness of traslalion
or compilation rom BB schcirata 1o relational scliciata and Integrates corous
DB desegn workbonchs,
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Generation of SQL query candidates based on full information
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Fig. 2. Three-step Approach to SQL Query Ceneralion

DB thesaurus manager: |n order Lo support the user specific vocabulary iy inte-
grated based on erfofogy and specilie Levicons and 1s to be exiended by sueh as
WordNel. Extraction ol proper nanes in ublerances is supported by dofabuase
contend cxtraction. Purther, the thesanrus relates natural language expressions

with short-cul and specilic expressious used by ihe database developer.

The query liquelaction tool consists of three sub-components:

Syntactical analysis for analysis NL uiderances and seneration of a (small) wom-
ber of syntax trees with priovitics, The analvsis uses the purscer of the RADD
project [BDTOE]. 1t 1 based onfD/LEP gransmars, Further, a sophisticated fes-
icon 1s used, The arclutecture of the syutactical aualysis component can be
roughly represented as displayed o Figuree A4 The wwaber of trees generated
wmight be large. We use Lhearistics and schena information for ordering this set,

Only trees with high preference are considered n the next sieps,

Intelligent path extraction: This sub-component nses the syntax tree and the -
formadion maintaived in the database schema manager and the imformation
provided by the thesauwrus for generation of patls in the ER schema. The main

Tunctionality of this component s displayed o Figure b,

Relational query melting-pol. Aflter we have generated a nuwher of paths i the ER

scheimna we generate now SQL queries depending on the translation style,

the ER pall can be branslated 1o a relatiooal path with hinge adtribules, and

directed by applying known R sehema semanties,

The detadled deseription of 1he database schema manager and of the database the-
saurus manager 15 out of the scope of the paper due to space lmitations, 1t can be

found i [Thik01] and cited there relerences.

3 Generalizations and Applicalion

The tool has Deen integraled into variows websites by industrial cooperation part-

ners which used their “welr presenters” for presenting results of querying.
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The Cotthus Intefligent NL Roguest Transformer allows 1o analvee NL utter-
ances to SQL queries depending on the database scheia, the database content
and nsing additional lexicons and an ontology, The extension of the guery and

ihesanrus vocabulary by systems soch as WordNetoas currently under development.

Furthermore, a speech recognizer 1s currently integrated mto the systems,
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