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RESUMO%;M

E apresentada uma proposta para o atend1mento das neces51

~adades de nao programadores, na area de 51stemas de gerenc1a ‘de

'ibancos de dados.' Tenta-se conc111ar a- 11berdade ‘da llnguagem

'“natural com as’ 11m1tagoes 1mpostas por con81deragoes de ef1c1en'

 dado o presente ‘estado. da arte.v

- PAL :RAs“bﬁAVEm;fgij{Q

‘Bancos de dados, nao programadores, complladores,-modelo f

ere acional, algebras relaclonals.

A proposal for meetlng the requlrements of non-programmers,‘

“?1n the area of data base management systems, is presented Tt -

f‘attempts a compromlse between the freedom of natural language and
'the 11m1tat10ns 1mposed by eff1c1ency conSLderat1ons, glven the'

,present state of the art.

"KEY~wbRDs:j,;;?'
Data bases, non programmers, compllers, relatlonal model ,

re1at10na1 algebras.
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o f-‘imTRoDUCTION'

'fdata base However, thls dlalogue may be t1me-consum1ng and there‘ iS‘ no

“lffguarantee that_the (untralned) user w111 recognlze as correct ‘some machlne—f .

’{produced reformulatlon of h1s request. ye~ e;;e'l,vﬁ;;_j;ﬁj;UVvV. '

‘ i We are much 1n favor of the natural language efforts, poss:bly
".‘enhanced'by clarlflcatlon dlalogues'iOur p01nt is that, while research is
s some 1ess ambitlous'solutlon should be deV1sed.:'

1n‘progresb




2.
o « As in other man~mach1ne env1ronments, the questlon is to de-
'termne ‘how much; "'ntelllgence" should be expected from each component

'S1nce nelther the machme nor the non-—progrannnmg user can cope ent1rely

'WJ.th the problem, an addltlonal human component 1s suggested - the Non-

"*-'prgggfamer Interfaces Admmlstrator (NIA) , whose Job is to generate ).

-’through a software tool called the Interface Generator (IG), one  or

more Speclflc Interfaces(SI) for each user or class of users.

I‘lgure 1 deplcts the four strategles 1nd1cated here, show1ng

“3*,’where (between man and machlne) befalls the maln burden.

% s ‘ ‘a‘rtificial‘ wlari‘guegé" 'sy_ste'ms‘_-{
" - ﬁ - natural language systems -
1 4--»- ’& b dialogue" systems:

-«

= _& | | ‘& L ST systems"

»;l"ig.l': the DBMS machine end the user -

’* A varlety o_f‘the"A'pplicatio‘nv'Adm‘inistrato,r proposed :n ’ [:4] .



34
As shown, the user of an SI sees a customlzed "v1rtua1" machlne,b

pre—constructed for h1m by the NIA. t S

'aQTaklng the several classes of end users ln [ﬁ], one’ would -say

;that our pr0posal 1s espec1a11y app11cab1e to the 1nqu1ry spec1f1er. If

\ s help 1s easlly secured end users of unstructured processes can.

e | ...PAF(IMH.LNNO DE INFORMATIGA
Suldlt D& DO(’UMENTA(}‘LO

DESIGNGOALS hmrs’osmc&o e

: n order to accomodate different klnds (and even dlfferent
npersonal ties) of users, sn SI w111 allow ample freedom of language, w1th,
;the few restrlctlons to be 1ntroduced shortly.

S ,.,? An SI conslsts of a. set of guery types ql,qz,...,q i Each q4
hss a fundsmental formulation, whrch is srmply a natural language sentence
mean1ngfu1 to the user' the paraphrases of q are. all other natural “lan~

~guage formulatlons that W111 be accepted by the system as equlvalent . to

, A”query type 1s to be understood as - a. generlc pattern. An actual
query submltted at ‘a: glven moment to the system by the user 1s an instance .

_3of some type q.. Perhaps the ma1n dlfference between the aspect of . a- E

query type and 1ts 1nstances 1s the poss1b1e occurrence of constant p}aces

':1n the query type, to be reolaced by constants in the xnstances.

We are now 1n a p031t10n to enumerate the restrlctlons embodled

1n the SI system»r»"u

.* The pos3lb111ty that two query types be dlstlnct to tbe system and yet
express 1n fact the same mesnlng 1s not excluded.~,, LT



4,
= an instance must be terminated by some punctuvation symbol;
.= the fundamental formulation and all paraphrases of a query

Vtype q must-be characterlzed by certain words or phrases,

. denomlnated kez terms' the set of key terms of q and those

) oﬁ any other . qJ cannot be 1dent1ca1,
PaA4~constants must appear»between quotes;

.v.‘;:if more than one constant appears in a sentence, each appear—

' ance must be distinguished by some preceding or succeeding

rtero; denominated constant definers.

SR The frrst restrlctlon is a rather common one. The three other -
‘--restrlctlons have to do w1th the efflclencz of the process of recognlzlng

',query 1nstances.i

In fact, freedom ‘of ‘language and effxclency are twa of the design

e goals adopted here, and the trade—off attainable in view of the -above

: restrrctions is the obJect of the dmscusnion that folloWS. The thmrd goal
:fiia extensibility of the set of query types, which is provided by the 16
”'translator and whlch is the topxc of the next sectlon.‘

_ The recognltlon process is efficient because the detectlon of

1, key terms, quotes, and constant | definers requlres only a very rudlmentary
pattern—matchlng capablllty (essentlally what is prov1ded by bhe PL/I
INDEX) .

A cons1derab1e degree of freedom is left. Apart from ‘the key
terms and quoted constants (p0331b1y coupled w1th constant deflners), whlch
can appear 1n any order, all the remaining text is 1gnored by the ‘system.

B The po551b111ty of using paraphrases arises from the irrelevance to the
system of such’ portlon ‘of the text: a paraphrase may involve a different
chomce of worda, a dlfferent syntax, and- even misspellings, syntact1cal
and other kinds of errors in that portlon. The user may choose to be concise

~or verbose on dszerent occasions.
‘ s = ‘






: 6"
ownfstyle;.however, he will mention to the user the need to include  the

- convened key terms, etc. in his instance queries.

: , 'Phase b.-The‘NIAf(alone)“constructs,~for‘each type of query of-
lihe'given user a‘correspOnding preciSe expression in some very high lan -

'~guage notatlon. For relat10na1 data bases we are. strongly b1ased in favor

>:T'dof some relatlonal algebra (part1cu1ar1y our algebra of quotlent relations

'[6]) but ‘other precise formalisms are also eligible. The chosen formalism

“must be extended to~ allow the 1nvocat10n of computatlonal procedures (such

i as, average, etc )

. Thus this phase results in a set of transformation rules of the

form:

:o;.‘gio.;'-,o s

L i .'>, ‘
- ﬂm ey

| where the qi are the omglnal query types and the aa are the correspondmg
algebram expressione. ‘

Phase C. The transformatlon rules are processed by the IG. The

lnput notatlon should 51ngle out. the compulsory parts of the text.

From the set of transformatlon rules the IG produces a program -

_'an SI - loglcally d1v1ded 1nto two modules.

- the recognltlon module (REC) - this module is obtalned by the IG

from the left hand 51de of the rules; in pseudo~language no-

(. tatlon.lts structure could be descrlbed_as follows:

R As We shalg see, he mentxon of such proceduresxs ignored in the _recog-
nition of query instances, but prov131on 1s made for them when generatlng
the executlon module of the SI .



7do:for‘each quéfy‘iﬁstance;x;vff £
“a:do for 1=l to m;. e
if key terms ‘are in x .fffif
then do,"f.':" "M
1 extract constants,'”'
ocall EXEC (constants),
'f]ex1t a3, , §,\1*. S

S apdy
Lo end g _.,7:_ i

jvw‘the execurlon module (EXEC) (1thxs module 1s obtalned by  thgf”‘:}r

S e N from Lhe rlght hand side of the rules,.lt conslsts of"L ]mf 1‘v‘

“procedures whose parameters corresPond to: the extracted'f'

ment“‘input/outpuc statemants and calls‘ta procedures 1mpxe~5u

; ment~‘g each,algebra operation, red computa~5f”

‘ffprVlde spaae for Lemporary relatlons whmch will atore f the i
"7‘3resu1ts of tha algebra operations ﬂﬂ g

Phase d._ The user actlvates h1s SI to process hls (1nstance)

‘querles.'Au't‘ ,
vIG) avallable only to the respectlve useL (or group of uaers) by checklng_a:tf‘
'e:ther the respectlve tundamental formulatlon or some paraphrase thereoi

”.(thelr) Job code and/or some passwoxd The lnstance query may follow

can _; and Whlch coutamn the appropriate declarat:ve sratee‘ i

thonal procedures,ln particulmgthe declaratlve statements must.""

jalnt the SI 18 an obgect code program (complled by the 1._ﬁ}~

‘ Phase e. Whenever the need for an unant1c1pated query type arlses ;M  :

‘the USer asks agaln for the asolstance of the NIA, Storlng also ‘the trdns—
farmatlon rules makeg it ea31er to add mnew query types and recomplle the

ST (reiteration of phase ), maklng sure that the new query type dlStln ~" -

vgulshes 1tself from the other ones by approprlate key terms..To thlS extent, iui'

%

* Recall that a palaphrase is’ any formulatlon contalnlng the same’ key terms,
, requlred consLants, and constant deflners as the fundamental one.if;‘J¢




an SI is extensible, as postulated before.

Deletlng certaln rules is also concelvable, in case for exaxmle,
"the user is’ no longer authorlzed to access certaln klnds of 1nformat10n
‘;(notlce that restrlctlng these users to thexr SIs helps enforclng securlty

v constralnts) ,

_ » Ideally, this IG/SIs capabilitY'shoold be run in a'multi~termi—
nal environment, involving several users and one (or more) NIA(s). Thus,

unantieipated'situationS'would'be:routed to the NIA and he would supply

"fnew transformatlon rules at once; one would feel however that such prompt

e ’-tlnto an: algebra expre391on.

"ﬁja331stance is not fea31b1e in. genera] - due to the dlfflculty in, firstly,

"funderstandlng the user s 1ntent10n, and then flndlng its correct translatlon

Che cONdi.usions AND'FI‘JTURE WORK

Certain addmtlons to the basic design msy be helpful although

' only very aemple ones would be tolerated, given the basic goals introduced
before. In - the present design the result of one query cannot be directly
used 1n subsequent ones; another version could allow further manlpulatlon
of. the result of the. 1mmed1ate1y precedlng query. For example, if a
resultlng (temporary) relation has employees and salaries the user might

fthen ask for the count of employees, the total salary, ete. -

A debugglng feature for the NIA would be useful. After formula-
tlng and’ complllng a set of transformatlon rules he could call for a sample
of Lhe datavlnvolved,‘try some query instances on this reduced space, and

perhaps discuss the output with the user.

Since the user may be employxng paraphrases of his or1g1na1 query
type he may, by error and unknowingly, obtain unexpected results. Note
“that words- Other than key terms, constants and constant deflners are regarded
as noise by the REC module of an SI' thus the user may have tried to formu-

late an ent1re1y dlfferent query. To allev1ate this: problem 1t is expedient
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mvest:.gatmg the human factors

1nvol ’d_m the use, of‘data bases by'non-programmers [7 B:I
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