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Abstract

We nhave develored & dgernersal rurrose rFrogram {(written in
Frolog) which uses imformstion gathered intersctively from the
user to denerate srecific menu based consultstion srodgramss

tailored to suit the relationsl datsz base and BCCEBS
reauirements of escnh zrrlication. Everwy mernu s3llows for auite
denerzl relational pueriess comrrising universsasl anid

existential cuantificationsy condunctions: disdunctiornssy and
nedgation 8s mon-rFrovability., Some of the relationsl datas base
access concerts emrlowed concernm imrlicit fieldss srecizl
secess rredicatesy references to text strings stored on  disks
finding comrlete descrirtions from rartisl ones: etc. .

We claim the dreat usefulness of this srogsram 3 for those

who have date to store amd retrieve tne only work is to rlan s
relatiornal dataz bases the consultation srodgram 1is slmost

instantlys made.

The use of Frolog was raramount for the easse of desisn and
imrlementation of this sustem.
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Introduction
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We have develored & dgenerzl rurrose FTOETEMm {written in
Frolodg) wnich uses information dgzthered intersctivels from the
user to denerate srecific meny based consultation FrogSramsy

tailored to suit the relstional dats Dase snd zoCess
readirements of each serlication. Everw menu z3llows for aquite
deneral relationsl quleriess comerrising universal arnid

existential cuantificastionmss condunctionss disdunctionss and
negation ss non-frovsapilite. Some of the relsationsl dasts bDasse
access concerts emrlozged concern imrlicit fieldss srecial
sccess rredicatess references to text strimsgs stored om diskys
findinsg comrlete descrirtions from rartisl orness etc.

We claim the great usefulness of this rrodgram | for those
Wwhno have data to store and retrieve the only work is to rlan &
relationsl dsts Dsser? the consultstion rFrogram  is zslmost
instantly made.

The use of Frolog was rarsmount for the esse of desisgn and
imrplementation of this sustem. Indeed: Frolog z3s landusse
LW, Clocksins C. Mellisn 811 comrrises in itself relaztionazl
aueriessy and relationsl dats bases are inmherent to it.
Additionsallyes it incorrorates & search stratege for dats
retrievaly tesides being a8 rowerful szsmbol manirulating
landusage on its own., Thus it is idesllws suited for riecewise
#rogram deneration 3 thnis 1 so Decause Frolog clsuses
are extremelw modular and need not have anyg side~-effects.
Consecuentlys the arrlicstion derendent clauses of the
consultation rrodram are simrly azdded to its serlication
inderendent core.

Furthermorer, queries gre essils built slong successive menu
sters bhecsuse Frolodg clasuses do not nave to return comrlete
dats structuress but mey coorerzte instesd to their successive
refinement.

The user relationsl dats baese is Just 3 Frolog subrrosgrsms
in the form of unit clsuses: wnich is added to the
consultation wrart. Urdating is simrly rerformed with an
editory which in some swsstems mayw De called from within
Frolog., The criticism thsat the address srace ruts & limit on
the detas hase cize is waved in the 32-pit address mschines. In
smaller address seace machines: one can set ur several Frolog
Jobs to hold datz oDpase raris: and  nave them communicate
through 3 messase aqueue handler. We neve done so on &
POFP 11/23 running under RT11-XM.
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Basic Notions

Iata sre surrlieds 85 in 211 relatiomal dztzs bzsess =33
n-turles of srsuments of relstioms {(or =redicates)s and stored
a8 Frolod unit clauses. Ezch zrdument (or field) has 2 meaning
derendent on the rredicaste and zrgument =osition.

For rrint out rFurrosesrs & hesding for esch field iz
reauested from the user., The consultstion Frodram sssumes
identical heasdings corresrond to similar fields:s for sll dats
trase relations.

A distinction is drawn between ‘outrut-only’ and ‘both-way’
arguments | the former are only used for outrut and camnot be
instantisted in cueries» the latter can pe used for dats
retrieval s8s wells and s0 can be instesnmtisted in queries.

We have develored some ortionzl features to ircrease dst
bhase comractness and improve sccess. Thew are |

(]

- References to texts. Sometimes there are rion-
formatted informations that are best kest as texts., UWe
use fields of the form t( Filesy Number ) +to refer to
a8 text under the diven Number in the given File. Buch
fields sre viewed as outrut-only and we have a3 srecial
sredicate (in Frolog) to retrieve such teuts.

- Implicit fields. It is useful for derived infor-

mation (imerlicit fields)‘ to be built from zctuzl
fields of 8 data base rredicater so as to avoid
durlication. To this end we rrovide two different
imrlementastions. Thew should be chosen accordinsg to
how often the derived imformation is required., For the
imrlicit fields freauently useds an interface
rredicate is created that calls the corresronding date
tase one and builds 2ll such fields., For infrecuently
used imrlicit fields: ancillsry conditions asre emrlouw-
ed to defime them. Each such condition is onluy
activated whenever the corresrondent imrlicit field is
reauired, A datz basse rredicate mag be susmented with
both kinds of imrlicit fields.

- Srecial access rredicates. Informastion masw need some
rrerrocessing before teing outrut or retrieved from an
exrlicit or implicit field, We tackle this bw sllowinsg
srecial user defined rFredicates to be cslled whnen
seecessing such fields. As an examrle consider the case
of lists., Ome maw be interested in obtsining not =
list but one of its elementssy rretits-srinting maw zlso
be required.,
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To build & cuerye one needs to kriow the ture of oreration
envisadedy the logicsl connectives and rredicstes involveds &s
well 35 3 srecification of which fTields have an  inrut wvalue
imrosed and which are to be ocuteutb. Additionailyy g8 recuest
can be made for similar fields to hold the same values or for
a set of snswers to be rartitioned relszstive to the different
values of one or more fields.

The first menu rresented to the user offers s choice of

auantifier/orerations 835 well sas calls to suprrogramns
inderendent from the consultstion =rodgram rrorer {(e.d, the one
that finds comrlete desidnstions from rartiszl ones - the

‘oracle’). Examrles of cquantifiers are
one all tiow manw

and of orerations on numeric fields are

SuUm mean least value greatest value

Nexts for descriting the information in auestions the wuser
is rresentedy in 3 first stagery with two more menus. One
sllows the choice of &8 dats basse sredicate f{(or interface
rredicate if anw)y and of 2 combination of its fields sand
their mode of access. Another menu followssy to select between
launching the auery to obtain an answer (the srecification is
assumed comrlete) or to conmect the rartial srecifificastion to
what follows with an and / andnot /7 or / ornot orerator.,. The
comrletion of the srecification is then resumed from the first
stade. !

The srecificstion of anw field msw be s combimation of four
modes 3

- 38 value is inFrut
- 2 value is to be ocutrut

- outrut is to be groured according to its different
values

- the information in this field must match the

information in similar field(s? {(i.2.9 those wWwith
identical outrut hesadings) occuring 1in rredicates
aslrezsdy incorrorated in the auery

All non-contradictory combinations of tnese ca3nm be mades

?*

the consultstion srogram redecting snw  inconsistency : of
course one cannot gsive two different values 1o bDe maitched



SIG)

simultaneouslysr but can dgive s wvaslue and ask it to be outrut
85 well., Outrut-onlg fieldss tocrs csnnot be imrut 2z value.

The following section thorousnly examrlifies these
features.

A Consultation Frodgram

We now describe in some detsil 2 real dats base sustem made

under a8 contract with JNICT - “Juntas Nascionsl de Investigacao
Cientifica e Tecrnolodicsa’ (Mational Science &nd Technolosy
Research Council) - redgarding dats on FACC - ‘Fundo de Aroio

‘a Comunidade Cienmtifica’ (Scientific Communite Surrort Fund)
- concerning research centers (asbout 200)y their ordanics (one
rer center and rer wear)r and srrlications for funding (sbout
500 rer wear) [L. Moniz Pereiras M. Filsgueiras 821,

The extensionsl dats base rredicastes were desigried a5
follows ¢

center{( Number_.csy Initizslss Sectors District, Info.c )
ordanic(Number.c» Years Director_Titles Director_Names Info_o)

arprlication( Number.c» Tures Years Item» Researcherss
Value_arrliedy Value_dranteds FProcess_nos Status)

where Number.c 1is the center humbery ard Info_-csy Info.o
and Item are references to texts on disks conmtziming inform-
ation about the center» the ordanic and the itemins? refered
in the arrlications resrectivelw, Three srecizl festures were
used 3

- center name | this was made an imrlicit field of the
data base rredicate centery and was defimed a3s =
reference to text with the form t{ cent» Number_.c ).
We used an interface rFredicate to imrlement it thoudgh
the use of an ancillarwy condition would be more
efficient as the fTield is an outrut-onls one and not
s0 often used

- director nameht for outrut we Duilt srnother imelicit

field of the form Director_title ! Director_mame
(where ‘¢’ is an infix orerstor) imrlemented throusgh

am ancillary condition

*

- researchers ! this field is either 0 (zero ! 1o
researchers involved or unkrnown)s or of the form
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N1+N2+.4 {’+’ bheind another infix orerstor) where
Nils N2y +,++ are researcher numbers. When retrieving
the asrrlications a3 diven resezsrcher is involved insy we
want to find fields contzining his number. When outrut
is wanted from this fields we do not want mumbers but
rismesy 56 we buwild 3 list of references to texts +thast
have the form t{ researchersy N ). Accordinglygy we
use two srecial rredicastes to sccess the fields one
for when it is inruts the other for whem it must be
outrut.,

.

We i1illustrate +the consultastion srogram with 3 small
ficticious data bases In the srotocol belows User 3arnswers
follow the sromrt 3’ and commentars comes between braces.

{ the first mernu is 2

one) 3l1) how)mang s)um mlean g)reatest ldeast olracle ! bue
t one { give me one ¥
alrrlication clenter o)rganic ! error

- { arrlication ¥

ndumber.c tlure ulear idtem rlesearchers
valirrlied vdiranted #e)rocess.no sitatus z3ll)fields ! error

1 i b1 : { no. of center 61
{9 1980 in the gear 1980y
i va? the value arrlieds
T vg? the value granteds

! and nothing else >

a)nswer 3nd 3andnlot or orn)ot error
-1 { answer >

value_dgranted
value_arrlied

SR ]
oo

{ return to the initisl situstion after the answer

one) 3l1) how)many s)um m)ean &g)reatest lleast olracle ! bue
-

{ the orascle obtains 3 comrlete desidgnation of one or more
researchers or centers a3s desireds whose rartizl designstion
is krnown ¥



rlesearchers clenters |
H

write in one lirne onle the rartial desidnation Zou kriow
and caritalize srorer and common names J
the usual sbreviations are allowed if ended witn a3 dot.

1t s de Informatics

identification no. 61
Centro de Informatica Universidade Nova de Lisbos

mlore 3lnother | { here one may request comrlete
tm designations for the same rartizl ones
or surrly znother rartial desigsnation:

or (1) terminate ¥

unknown
rYesearchers clenters ! { consultastion ends and the system
*

I returns to the inmnitiszl situstion >

{ dive me 311l about an arrlicstion from center rio. &1 %

one) a2ll) how)many sium mlean g)reatest lleast olracle |  bye
I one

a)errlication clenter olrdanic ! error

HE:

number_c +tlure uglear idtem rlesearchers

valrrlied vdl)ranted r)rocess.no s)tatus all)fields ! error
tn o6l ‘
t 81l
-

a)nswer and andn)ot or ornlot error

L

number.c 61

ture 2

$ear 1980

item visit of David Warren
researchers Luis Moniz Pereirs

value_arrlied 23
value_.dranted 25
PTOCESS.NO0 347
status ok
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{ how manyg are the arrlications 7 >

one) 311) how)many s)um mlean dg)reatest lleast olracle | bue
t how
atrrlication clenter oJirdgasnic ! error
-
{ 3 ! would return the sustem to the initisl situstion ¥

nlumber.c tlyure ydlear 1idtem rlesearchers
va)prlied v#)ranted r)rocess.no s)tatus all)fields ! error
I

{ no further srecificastion is intended 3
1 is diven since the srecificstion has ended I

a)nswer 3nd andndot or orndot error

H:

number 21

one) 31ll) howlmany s)um mlean g)reatest lleast olracle i bue
t all { dive me for a31ll >

glrrlication clenter oldrdanic ! error

Tt c { centers >

number_c id)mitials s)ector dlistrict inm)fo.c nalme

all)fields | error
tnT? { their number and
I their initislss
+ d¥% . drouring them bw district (X)) X

€

a)nswer and andnlot or orm)ot error

-

initisls-number_.c by district

¥ lisbos H
cird 76 i 206 sFm 7
srb 19 spcvy 20 IO

¥ porto ¢

sro 40 cemur 195 demfeur 11
deafeur 44
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{ give mes for all centerss» their names
grouring them by district and by sector ¥

one) 311) how)mang s)um m)ean d)reatest l)east odracle ! error

t all

8)rrlication clemter olrdgasnic | error
+

¢ C

rnlumber.c idnitisls s)ector dlistrict inmdfo_c nadme
all)fields | error

nat

sX

dX
!

*E e S ¢

a)nswer and andn)ot or orndot error
*
. 3

name by sector-district
¥ lisbos issfl :

Centro de Informatica e FPeseuisa raras o Desenvolvimento
Instituto de Soldadurs
Sociedade Fortuguesa de Matematica

¥ rorto irsfl :

Sociedade Portuduesa de Ornitolodis
¥ lisbos dHovernment :
Direccao-Geral do Saneamento Basico
¥ lisboa ensino_inic :

Centro de Fisica Nuclear da Universidade de Lisboa
Centro de Informatica Universidade Nova de Lishosa

¥ rporto ensino.inic :

Centro de Endenharia Mecanica da Universidade do Forto

X lisbosa ensino H

Derartamento de Estudos Classicos

¥ rorto ensino :
Derartamento de Endenharias Mecanicsa
da Faculdade de Endgenharisa da Universidade do Forto

Derartamento de Endenharia Quimics
da Faculdade de Engenharis da Universidade do Forto
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one) 211) howlmany s)um mlean g)reatest lleast olracle | bue
I - { dgive me the greatest value >

alrrlication clenter ol)rdganic i error

HE- { in an arrlicstion ¥

number_.c tlure ylear idtem rlesearchers

valerlied vsgiranted r)rocess.rno s)tatus sllifields ! error
v 1980 { for the wear 1980
1 wvg? that was dranted ¥

ainswer and andn)ot or orndot error
-

dreatest value_dgranted 400

{ dive mes for a3ll srrlicationsy the item and the center nsme
groured by district X

one) 3l1) howimany sium mlean g)reatest lleast olracle | bue
t all

alerrplication clenter. odrdanic ! error

*

¢ 3

ndumber.c tlure wlear 1idtem rlesearchers

valerrlied vdg)ranted s)rocess.no s)tatus 3ll)fields ! error
i? ‘

!

*s oo

{ to refer the name and the district ore rneeds to consider the

center j to do sosy 2 condunction is msde of the rFrevious
rartiazl recuest witnh an additiornal srecification ¥

a)¥nswer and andnlot or ornlot error
4
t and

a)errlication clenter o)l)rdanic | error
*
s C

nlumber_c 1idnitials s)ector dlistrict in)fo_c nadme
gll)fields ! error

{ it is necessary that the center to which we refer

now be the same center sssumed in the srecification

of the aesrlication 7 thus the n= = 3allows in

in deneral to linmk asmong themselves successive

rartial srecifications >

O
> @ H
-3

s oo oo oo
- o 3



ginswer and andnlot or orndot error
M-

item~-name bw district
¥ rorto :

Varian ture ztomic absortion esrectrofotometer
Derartamento de Endenhariz Quimicsa
da Faculdade de Engenharia da Universidade do Forto

funding of non-eprofitable rrivate institution
Sociedade FPortuduesa de Ornitolosgia

¥ lisbosa H

funding of non-rrofitable srivate institution
Centro de Informacaso e Pesauisa rara o Desenvolvimento

vigsit of Dr., Fullsear to Alcabidexe
Instituto de Soldadursa

funding of non-rrofitable erivate institution
Sociedade Fortudguess de Matemsatics

L 3K 2R 4
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{ give me 311 asbout every center not in the district of Lishon

one) 3l1l1) how)many s)um m)ean dg)reatest l)east od)racle | bue
{ all

3)rrlication clenter o)rdanic } error

*

+r 3

number.c 1i)nitiasls s)ector dlistrict in)fo_c nadme

all)fields | error
all

4
*
.
s !

3inswer and 3andn)ot or orndot error

t andn { here the rartizl srecification is comrleted with the
nedgation of 3 conduncted additiornal srerecification

andn it is also rossible to continue with
alternstive or or with 38 nedzsted slternative orn
alrrlication clenter olrdanic i error
*
¢ O

number_.c idnitiasls slector dlistrict im)fo.c nalme
all)fields ! error

n= { the center is the same

d listos

]

*s ¢ o

an

¥
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a)nswer and andn)ot or orn)ot error
+
r 3

number_.c - initials - sector - district - info.c - name

40 gsro irsfl rorto azddressil
Sociedade Fortuduesz de Ormitolodis

15 cemur ensino_.inic rorto address?
Centro de Endenharis Mecanica da Universidade do Forto

11 demfeur ensino rorto address3
llerartamento de Endenharia Mecanics
da Faculdade de Endenhariz da Universidade do Forto

44 deqefeur ensino rorto address3

Derartamento de Endennharia Quimica
da Faculdade de Endgenhsaris da Universidade do Forto

{ dive me 3ll asbout each ordgsnic in 1980 *

one) a3ll) how)many s)um mlean d)reatest lleast olracle [ bue
-3

a)errlication clenter o)rdganic ! error

-

nJumber_.c ylear dtlitle dn)ame 1i)nfo_o d)irector

» 3ll)fields ! error
all

g 19280
I

*, ¢4 o

g)nswer and andn)ot or ornl)ot error
*
v 3

number.c - gvear - info.o - director

11 1980 infol erofiVasco Sa
61 1980 info2 erofiCandido Marciano da Silva

one) 3l1) how)many sdum m)ean g)reatest lleast olracle | bue
t how

alerrplication clenter o)rdganic ! error

t error { *how' was not internded 3 the Frodgram is

[CEXECUTION ABORTED] asutomatically restarted after an error



401

one) 3ll) how)mans s)um m)ean g)reatest lleast olracle ! bue
t ho

what 7 { ho is riot an ortion %

o

rlesearchers clenters |
+*
+ T

write in one line only the rartizl designation vou know
and caritalize rrorer and common names i
the usual abrevistions are s3llowed if ended with 2 dot.

t Quedes

identification no. 1
Dr Joso Guedes de Carvalho 44

m)ore 3)nother !
m

identification no. 2
Dr Rodrido Guedes de Carvalho 44

m)ore 3)nother |

N { return to the imitizsl situstion ¥
one) 311) how)many s)um m)ean dg)reatest lldesst olracle ! hue
t bue { exit from srogram

Bue |

€

Generating Consultation Prodrams

The consultation rrodram described in the last section was
desidned from scratchy imrlemented and thoroughly tested in s
man-month on a8 POP-11/723 with 128KR central memory and 2
florru-disks (RX02) . Soon it was felt that 3
‘meta-consultation prodgram’ was within  reach and would bpe
extremely useful, In fact the datas base derendent sections aof
the consultation Frogram were easilwy set ararty and rFrovision
w3s made to denerate these sections from answers cadoled from
the user sbout his data base., In some 6 man-days the denerat-
indg rrogram in Prolog was finished and tested.

It is our strong conviction that 3ll this wass only rossible
throudh the use of Frolod.

Gemerazted srodrams are concise (conmntain exsctly what 1is
rneeded to imrlement the features selected by the user) and to
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some extent are protected from errors (e.g, durlicate names’.
Jbviouslysy the user must erovide sany Frolog subrrodgram  or

srecial sccess sredicste 3lluded to wnenm denerating the
consultation rrodgram.

Belows we rresent 3 samrle session with the dHenerasting
rogramy redsrding the consultation rrogram of the rrevious
section, Adsin we use ‘1’ to rromet the user.

Hello !
In case wou have any doubt ture ‘7’ for helr.

outrut file 7 ¢ 7

Please dive the name of the file where +the consultation
rrodgram is dgoind to be written to.

outrut file 7 § facc

datas base file 7 § nucl
rassword - "no* if none T © o

do vwou need inteders dreater than 16383 7 | gezh
accertable answers - [uessynol
do gou need inteders dgreater than 16383 7 | uges

Nowr some cuestions concerning aeuantifiers and subrrodrams
called from the 1st menu of the access rFrodram.

do wou need asrithmetic 7 ! ues
Which of the following do 2ou need -

sum ? § ues

mean T ! zes

dreatest value 7 ! ues
least value 7 | ues

do sou need other functions 7 ¢! no

are there references to texts in the data base 7 ! ues

do ywou want to include anm ‘oracle’ 7 § 7

The oracle is 3 subrrodgram that finds comrlete desidgnations
from rartial ones. The comrlete designations should bhe
groured into different files accordind to their mean-
inds - for instances names of reorley ordanizations.

do sou want to include an ‘oracle’ 7 | des

mnemonic for grour of desidgnations 7 § ¢

rest of name ? | enters
file containing this drour 7 ¢ cent

L

more drours 7T § des



mnemonic for drour of desidnations 7 ¢ r
rest of name ? | esearchers
file containing this drour ? ¢ resezrcher

more grours T § no
do wou want to make calls to other suberrodgrams 7 ! ro

Questions concerning data base rredicatess +their fields
access to them -

mnemonic for data base epredicate ? ¢! ¢
rest of mame 7 { enter

rredicate name 7 { dbase

rredicate name alreadys in use 3 try arnother

rredicate name 7 §{ center

no. of exrlicit fields for this sredicate 7 ¢ 5

do wou want an interface rredicate for this db orne 7 ! ues
name of the interface predicate ? ¢! cent

nos, of implicit fields created by this interface 7 ! 1

an implicit field is V&
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and

what is the Prolog condition for it - do not use blanks ! - 7

t Vé=t(centsV1i)
V6=t (centsV1) ok ? ¢ ues

mnemonic for rredicate field 7 I n
rest of name T ! umber_c ‘
tieading for outeut ? ! number.c

38 normal field ? ¢ 7

A normal field is a3 both-waw field that rneeds no srecisal

rredicates to be accessed.
a8 normal field 7 ! uves

mnemonic for rpredicate field ? { n

Y

field mnemonic already in use ¥ trw another
mnemonic for rpredicate field 7 ! i

rest of name 7 ! mitials

teading for outrut 7 ¢ initiazls

8 normal field 7 §{ ues

-e
i}

mnemonic for predicate field 7

rest of name 7 | ector
heading for outrut 7 ¢ sector

‘

a8 normal field 7 ! ues

mnemonic for rredicate field 7 ¢ d
rest of name 7T ! istrict
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heading for outrut 7 ! district

3 normal field 7 ! no

38 both-wayg field ! no

an outrut onlg field 7 ! ues
access by srecial predicate 7 § no

mnemonic for rredicate field 7 { in
rest of name 7 ! fo.c

heading for outrput ? { info.c

3 normal field 7 { uwes

mnemonic for rredicate field 7 ! ns
rest of name 7 | me

headind for outrut 7 | name.c

8 normal field 7 ! no

38 both-way field ! ro

an outrut only field 7 | ges

access by srecial rpredicate T ! no

any imeplicit field crested by ancillary conditions 7 ! no
more data base rredicates T | ues

mnemonic for data base rredicate 7 | ©
rest of name 7 ! rdganic
rredicate name 7 ! ordanic

no. of exrlicit fields for this rredicate 7 ¢ 5
do wou want an interface rredicate for this db one ? { no

mnemonic for predicate field 7 I n
rest of name 7 ! umber.c

heading for outrut ? ! number.c

3 normal field 7 ! uges

mnemonic for predicate field 7 {
rest of name 7 ! ear

heading for outrut 7 ! 4gear

8 normal field 7 ! ues

mnemonic for esredicate field 7 I dt
rest of name 7 ! itle

heading for output 7 § X

a3 normal field ? | no

3 both-way field ! no

an outrut only field 7 ¢ no

sccess by srecial epredicate 7 ! no

mnemonic for sredicate field 7 ! dn

rest of name 7 ! ame
heading for outrut 7 ! X
a3 normal field 7 ! no
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8 both-way field ? { no

an outrut onlg field 7 ! ro

sacecess be srecial rredicate ? ! no
mmemonic for rredicste Tield 7T 1 i
rest of mame 7 { nfo.o

heading for outrut 7 ¢ info.o

8 normal field 7 ! no

a8 both-way field ? | no

outrut only field 7 § ues

access by srecial erredicate T ! no

any imrplicit field crested bw ancillary conditions 7 § ues

mhemonic for field created by an asncillary condition 7 ¢ d
rest of mame T t irector
heading for outrut ? § director

result is Vé ,

what is the ancillary condition - do not use blanks | - 7
1 V6=VUT1V4

V6=VU3:1V4 ok 7 | uves

L a4

more ancillary conditions 7 rno

more data base rredicates 7 ! ues

mnemonic for data base rredicate T § 3
rest of name ? ! rrlication
rredicate name 7 { asrrlication

noe. of exrlicit fields for this rredicate ? ¢ 9

+

do gou want an interface rredicate for this db one ? { nro
mnemonic for rredicate field 7 ¢ n

rest of name 7 { umber.c

fheading for outrut ? | number.c

*

a normal field 7 ! uwes

mnemonic for rredicate field 7 § t

rest of name 7 | uyre

heading for outrut 7

1 tuyre
g normal field 7 | ues

mnemonic for predicate field 7 ¢ i
rest of name 7 | tem

heading for outrut ? | item

3 normal field ? ¢ no

38 both-wayg field 7 { no

an outrut only field 7 | uwes
sccess by srecial rredicate 7 ¢ no
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mnemonic for rredicate field 7 ¢ »r
rest of name 7 ! esesrchers

heading for outrut 7 { resesarchers
38 normal field 7 | no

8 both-way field ? ! ues

sccess by,.srecial rredicate T § wes
when 3 value is inrut 7 ! ues

if inrPut value is V and field value is V4

what is the Frolog condition - do not use blanks ! - 7
P res.in{VyV4a)

res.in(VsV4) ok 7 | ues

and when 3 value is outrut 7 | ses

if outrut value is X4 and field value is V4

what is the Prolodg condition - do nmnot use blanks | - 7
t res.names(V4sX4)
res.names(V4sX4) ok 7 | yes

mnemonic for rredicate field 7 { wva
rest of name 7 { rrlied

heading for outrut T { value_.srrlied
3 normal field 7 | ues

mrnemonic for rredicate field 7 ¢ vg
rest of name 7 ! ranted

heading for outeut 7 | value.dgranted
38 normal field 7T | ues

mnemonic for rpredicate field 7 § &
rest of name ? | rocess.no

headind for outrut 7 | Frocess.noc
g8 normal field 7 { uges

mnemonic for rredicaste field 7 ¢ ¢«

rest of name 7 { tatus
heading for outrut ? § status
3 normal field 7 ! uses

*

ang implicit field created by ancillary conditions 7 { no
more data base rredicates T ! no

Your consultation rprodram is in file facc
Don‘t fordget arrending to it the definitions of the srecisal asccess
rredicates vou mentioned here.

Bue |
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Conclusions

Frolog is an excellent unrivaled lansuzde for this ture of

arrlications but there is still room for imrrovement <Lhrough
research. In rerticular: isrse dasls bases reaquire nore
indexing facilitiess snd multi-user asccess wWwith on-line
urdating roses srecizl srotection Froblems. Imrosing inmtesgritby
constraints is also Desginning to be exrlored in the comtext of
lodic rrodramming, Querw rlanning and more intelligent access
mecnanisms in general are slso in order.
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