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We have developed a Seneral Purpose Prosram <written in 
Prolos) which uses information sathered interactively from the 
user to senerate specific menu based consultation Prosrams, 
tailored to suit the relational data base and access 
reauirements of each aPPlication. Every menu allows for auite 
Seneral relational aueries, comPrisins universal and 
existential auantifications, conJunctions, disJunctions, and 
nesation as non-provability. Some of the relational data base 
access concepts emPloYed concern imPlicit fields, special 
access Predicates, references to text strinss stored on disk, 
findins complete descriPtions from Partial ones, etc •• 

We claim the sreat usefulness of this Prosram: for those 
who have data to store and retrieve the onlY work is to Plan a 
relational data base; the consultation Prosram is almost 
instantl~ made. 

The use of Prolos was Paramount for the ease of desisn and 
imPlementation of this system. 



Introduction 

We have developed a Seneral PUrPose Pros ram (written in 
ProloS) which uses information sathered interactively from the 
user to senerate sPecific menu based consultation Prosrams, 
tailored to suit the relational data base and access 
rerauirements of each aPPlication. Every menu allows for auite 
seneral relational aueries, comPrisins universal and 
existential Quantifications, conJunctions, disJunctions, and 
nesation as non-provability. Some of the relational data base 
access concepts emPloYed concern imPlicit fields, special 
access Predicates, references to text strinss stored on disk, 
findins complete descriPtions from Partial ones, etc •• 

We claim the sreat usefulness of this prosram for 
who have data to store and retrieve the onlY work is to 
relational data base; the consultation Prosram is 
instantly made. 

those 
Plan a 
almost 

The use of Prolos was Paramount for the ease of desisn and 
implementation of this swstem. Indeed, Prolos as lansuase 
CW. Clocksin, c. Mellish 81] comPrises in itself relational 
aueries, and relational data bases are inherent to it. 
Additionallw, it incorporates a search stratesw for data 
retrieval, besides beins a Powerful swmbol maniPulatins 
lansuase on its own. Thus it is ideally suited for Piecewise 
Prosram Seneration this is so because Prolos clauses 
are extremely modular and need nol have any side-effects. 
ConseauentlY, the aPPlication dePendent clauses of the 
consultation Prosram are simPlY added to its aPPlication 
independent core. 

Furthermore, aueries are easily built alons successive menu 
steps because Prolos clauses do not have to return complete 
data structures, but mas cooperate instead to their successive 
refinement. 

The user relational data base is Just a Prolos subProsram, 
in the form of unit clauses, which is added to the 
consultation part. UPdatinS is simply Performed with an 
editor, which in some swstems may be called from within 
Prolos. The criticism that the address sPace Puts a limit on 
the data base size is waved in the 32-bit address machines. In 
smaller address space machines, one can set UP several Prolos 
Jobs to hold data base Parts, and have them communicate 
throush a messase aueue handler. We have done so on a 
PDP 11/23 runnins under RT11-XM. 



Basic Notions 

Data are SUPPlied, as in all relational data bases, as 
n-tuPles of arsuments of relations (or Predicates>, and stored 
as Prolos unit clauses. Each arsument (or field) has a meanins 
dependent on the Predicate and arsument Position. 

For Print out Purposes, a headins for each field is 
reouested from the user. The consultation Prosram assumes 
identical headinss correspond to similar fields, for all data 
base relations. 

A distinction is drawn between 'outPut-onl~' ·and 'both-wa~' 
arsuments: the forme~ are onlY used for output and cannot be 
instantiated in oueries, the latter can be used for data 
retrieval as well, and so can be instantiated in oue~ies. 

We have developed some optional features to increase data 
base compactness and imProve access. They are: 

- References to texts. Sometimes there are non­
formatted informations that are best kePt as texts. We 
use fields of the form t( File, Number) to refer to 
a text under the Siven Number in the Siven File. Such 
fields are viewed as output-only and we have a special 
Predicate (in Prolos) to retrieve such texts. 

- ImPlicit fields. It is useful for derived infor­
mation (imPlicit fields) to be built from actual 
fields of a data base Predicate, so as to avoid 
duplication. To this end we Provide two different 
imPlementations ♦ They should be chosen accordins to 
how often the derived information is reouired. For the 
imPlicit fields freouentlY used, an interface 
Predicate is created that calls the corresPondins data 
base one and builds all such fields. For infreouentlw 
used imPlicit fields, ancillary conditions are emPlow­
ed to define them. Each such condition is only 
activated whenever the corresPondent imPlicit field is 
reouired. A data base Predicate maY be ausmented with 
both kinds of imPlicit fields. 

- Special access Predicates. Information maY need some 
PreProcessinS before beins output or retrieved from an 
exPlicit or imPlicit field+ We tackle this bY allowins 
special user defined Predicates to be called when 
accessins such fields. As an examPle consider the case 
of lists. One may be interested in obtainins not a 
list but one of its elements; Pretty-printins may also 
be reauired. 



To build a GuerY one needs to know the tYPe of operation 
envisased, the losical connectives and predicates involved, as 
well as a specification of which fields have an inPut value 
imPosed and which are to be out2ut. Additionally, a reauest 
can be made for similar fields to hold the same value, or for 
a set of answers to be Partitioned relative to the different 
values of one or more fields. 

The first menu Presented to the user offers 
Guantifier/operations as well as calls to 
independent from the consultation prosram Proper 
that finds comPlete desisnations from Partial 
'oracle'). ExamPles of auantifiers are 

one all how manw 

and of oPerations on numeric fields are 

a choice of 
subProsrams 

Ce.s. the one 
ones the 

sum mean least value sreatest value 

Next, for describins the information in auestion, the user 
is Presented, in a first stase, with two more menus. One 
allows the choice of a data base predicate (or interface 
Predicate if anw), and of a combination of its fields and 
their mode of access. Another menu follows, to select between 
launchins the auerw to obtain an answer (the specification is 
assumed comPlete) or to connect the Partial specifification to 
what follows with an and/ andnot /or/ ornot operator. The 
completion of the specification is then resumed from the first 
stase. 

The specification of anw field maw be a combination of four 
modes : 

- a value is inPut 

- a value is to be output 

- output is to be srouPed accordinS to its different 
values 

- the information in this field must match the 
information in similar field(s) (i.e., 
identical output headinss> occurins in 
already incorporated in the auerY 

those with 
Predicates 

All non-contradictory combinations of these can be 
the consultation Prosram reJectinS anY inconsistency 
course one cannot sive two different values to be 

made, 
of 

matched 



simultaneouslw, but can Sive a value and ask it to be outPut 
as well. OutPut-onlw fields, too, cannot be inPut a value. 

The followins section 
features. 

A Consultation Prosram 

thoroushlw examPlifies these 

We now describe in some detail a real data base swstem made 
under a contract with JNICT - 'Junta Nacional de Investisacao 
Cientifica e Tecnolosica' <National Science and Technolosw 
Research Council) - reSardins data on FACC - 'Fundo de APoio 
'a Comunidade Cientifica' (Scientific Communitw Support Fund) 
- concernins research centers (about 200), their orsanics Cone 
Per center and Per wear), and aPPlications for fundins (about 
500 Per Year) CL. Moniz Pereira, M. Filsueiras 82J. 

The extensional data base Predicates were desisned as 
follows : 

center( Number_c, Initials, Sector, District, Info_c) 

orsanic(Number_c, Year, Director_Title, Director_Name, Info_o) 

aPPlication( Number_c, TwPe, Year, Item, Researchers, 
Value_aPPlied, Value_sranted, Process-no, Status) 

where Number_c is the center humber, and Info_c, Info_o 
and Item are references to texts on disk, containins inform­
ation about the center, the orsanic and the item(ns) refered 
in the aPPlication, respectively. Three sPeci•l features were 
used: 

- center name: this was made an imPlicit field of the 
data base Predicate center, and was defined as a 
reference to text with the form t( cent, Number_c ). 
We used an interface Predicate to imPlement it thoush 
the use of an ancillarw condition would be more 
efficient as the field is an outPut-onlw one and not 
so often used 

- director name: for outPut we built another imPlicit 
field of the form Director_title: Director_name 
(where •:• is an infix operator) imPlemented throush 
an ancillary condition 

- researchers : this field is either O (zero 
researchers involved or unknown), or of the 

: no 
form 



N1+N2+ ••• <'+' beins another infix operator) where 
N1, N2, ••• are researcher numbers. When retrievins 
the aPPlications a siven researcher is involved in, we 
want to find fields containins his number. When output 
is wanted from this field, we do not want numbers but 
names, so we build a list of references to texts that 
have the form t( researcher, N ). AccordinSlY, we 
use two special Predicates to access the field, one 
for when it is inPut, the other for when it must be 
output. 

We illustrate the consultation Prosram with a small 
ficticious data base. In the Protocol below, user answers 
follow the PromPt •:• and commentary comes between braces. 

{ the first menu is} 

one) all) how)manw s)um m)ean s>reatest l)east o)racle bye 
: one 

a)PPlication c)enter o>rsanic . ~ 
• 0 

{ sive me one} 

error 
{application} 

n)umber_c t)wPe w)ear 
vs)ranted 

i)tem r)esearchers 
va)PPlied 

: n 61 
P)rocess_no s)tatus all)fields ! error 

: Y 1980 
: va1 
: vs1 
• + 

a)nswer and andn)ot or orn)ot error 
: a 

value_sranted 
value_aPPlied 

25 
25 

{ no. of center 61 
in the year 1980, 
the value aPPlied, 
the value sranted, 
and nothins else} 

{answer} 

{ return to the initial situation after the answer} 

one) all) how)manw s)um m)ean s)reatest l)east o)racle bwe 
: 0 

{ the oracle obtains a complete desisnation of one or more 
researchers or centers as desired, whose Partial desisnation 
is known} 
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r)esearchers c)enters 
: C 

write in one line onl\:I the Partial desisnation \:IOU know 
and capitalize Proper and common names; 
the usual abreviations are allowed if ended with a dot. 
t c. de Informatica 

identification no. 61 
Centro de Informatica Universidade Nova de Lisboa 

.3iS 

m)ore a)nother 
: m 

{ here one ma~ reauest comPlete 
desisnations for the same Partial one, 
or sUPPl~ another Partial desisnation, 
or(!) terminate} 

unknown 

r)esearchers c)enters 
: ! 

< consultation ends and the s~stem 
returns to the initial situation} 

{ sive me all about an aPPlication from center no. 61} 

one) all> how)man\:I s>um m)ean s)reatest l)east o)racle 
: one 

a)PPlication c)enter o>rsanic 
: a 

error 

n>umber_c t)~pe \:l)ear i)tem r)esearchers 
va)PPlied vs)ranted p)rocess_no s)tatus all)fields ! ·error 

: n 61 
: all 
• • 
a)nswer 
• • a 

number_c 
t~Pe 
\:lear 
item 

and 

researchers 
value_aPPlied 
value_sranted 
Process-no 
status 

andn)ot or orn)ot error 

61 
2 
1980 
visit of David Warren 
Luis Moniz Pereira 
25 
25 
347 
ok 



346 

{ how many are the applications?} 

one) all) how)manY •>um m)ean s>reatest l)east o>racle bye 
: how 

a)PPlication c>enter o)rsanic 
: a 

error 

{ a ! would return the system to the initial situation} 

n)umber_c t)ype y)ear 
va)PPlied vs>ranted 

i)tem r)esearchers 
p)rocess-no s)tatus all)fields 

: ! 
{ no further sPecification is intended; 

! is Siven since the specification has ended} 

a)nswer and andn)ot or orn)ot error 
: a 

n•Jmber 21 

error 

one) all) how)manY s)um m)ean s)reatest l)east o)racle bye 
: all { Sive me for all} 

a)PPlication c)enter o)rsanic error 
: C {centers} 

n)umber_c i)nitials s)ector d)istrict in)fo_c na)me 

: n'l' 
• . 'i' 
• l . 

{ their number and 
their initials, 

all)fields error 

: d* srouPins them by district <*>} 
• • 
a)nswer and andn)ot or orn)ot error 
: a 

initials-number_c bY district 
* lisboa : 

ciPd 76 
SPb 19 

* Porto • + 

SPO '40 
deafeuP 44 

is 206 
SPCV 20 

cemup 15 

SPIT! 7 

••• 

demfeuP 11 



{ Sive me, for all centers, their na~e, 
srouPins them b~ district and b~ sector} 

one) all) how)man~ s)um m)ean S)reatest l)east o)racle 
: all 

a)PPlication c)enter o)rsanic 
t C 

error 

n)umber_c i)nitials s)ector d)istrict in)fo_c na)me 

error 

all)fields error 
t na1 
ts* 
: d* 
• • 
a)nswer and andn)ot or orn)ot error 
t a 

name bw seetor-district 
* lisboa iPsfl : 

Centro de Informatica e Pesauisa Para o Desenvolvimento 
Instituto de Soldadura 
Sociedade Portusuesa de Matematica 

* Porto iPsfl ♦ • 

Sociedade Portusuesa de Ornitolosia 

* lisboa sovernment ♦ • 

Direccao-Geral do Saneamento Basico 

* lisboa ensino_inic ♦ • 

, ~: Centro de Fisica Nuclear da Universidade de Lisboa 
Centro de Informatica Universidade Nova de Lisboa 

* Porto ensino_inic 
i 

♦ • 

i Centro de Ensenharia Mecanica da Universidade do Porto 

* lisboa ensino ♦ • 

DePartamento de Estudos Classicos 

* Porto ensino • • 
DePartamento de Ensenharia Mecanica 

da Faculdade de Ensenharia da Universidade do Porto 
DePartamento de Ensenharia Quimica 

da Faculdade de Ensenharia da Universidade do Porto 
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one) all) how)man~ s)um m)ean S)reatest l)east o)racle b~e 
: s { Sive me the sreatest value} 

a)PPlication c)enter o)rsanic error 
: a { in an aPPlication} 

n)umber_c 
va)PPlied 

: ~ 1980 
: vs? 
• • 

t)~Pe ~)ear i>tem r)esearchers 
vs)ranted p)rocess_no s)tatus all)fields 

{ for the Year 1980 
that was Sranted} 

a)nswer and andn)ot or orn)ot error 
: a 

sreatest value_sranted 400 

error 

{ Sive me, for all aPPlications, the item and the center name 
SrouPed by district} 

one) all) ho~)man~ s)um m)ean S)reatest l)east o)racle bYe 
: all 

a)PPlication c)enter o)rsanic 
t a 

error 

n)umber_c t)ype y)ear 
va)PPlied vs)ranted 

• . ? 
• l . 
• • ! 

i)tem r)esearchers 
p)rocess_no s)tatus all)fields error 

{ to refer the name and the district one needs to consider the 
center ; to do so, a conJunction is made of the Previous 
Partial reauest with an additional specification} 

a)hswer and andn)ot or orn)ot error 
t and 

a)PPlication c)enter o>rsanic 
t C 

error 

n)umber_c i)nitials s)ector d)istrict in)fo_c na)me 

• n= • 
• na'? • 
• d* • 
• • 

all)fields error 
{ it is necessary that the center to which we refer 
now be the same center assumed in the specification 
of the application ; thus then= ; = allows in 
in seneral to link amons themselves successive 
Partial specifications} 



a)nswer and andn)ot or orn)ot error 
: a 

item-name bw district 
* Porto : 

Varian twPe atomic absortion esPectrofotometer 
DePartamento de Ensenharia Quimica 

da Faculdade de Ensenharia da Universidade do Porto 

fundins of non-Profitable Private institution 
Sociedade Portusuesa de Ornitolosia 

* lisboa + • 

fundins of non-Profitable Private institution 
Centro de Informacao e Pesauisa Para o Desenvolvimento 

visit of Dr. Fullwear to Alcabidexe 
Institute de Soldadura 

fundins of non-Profitable Private institution 
Sociedade Portusuesa de Matematica 

+ • • 

{ sive me all about everw center not in the district of Lisbon} 

one) all> how)manw s)um m)ean s>reatest l)east o)racle bwe 
: all 

a)PPlication c)enter o)rsanic ! error 
: a • 

n)umber_c i)nitials s)ector d)istrict in)fo_c na)me 

: all 
• .. 

all)fields error 

a)nswer and andn)ot or orn)ot error 
: andn { here the Partial specification is comPleted with the 

nesation of a conJuncted additional specification 
andn; it is also Possible to continue with an 
alternative or or with a nesated alternative orn} 

a)PPlication c)enter o>rsanic 
: C 

error 

n)umber_c i)nitials s)ector d)istrict in)fo_c na)me 

: n= 
: d lisboa 
+ • 

all)fields error 
{ the center is the s~me} 



a)nswer and andn)ot or orn)ot error 
: a 

number_c - initials - sector - district - info_c - name 

40 sPo iPsfl Porto address! 
Sociedade Portusuesa de Ornitolosia 

15 cemuP ensino_inic Porto address2 
Centro de Ensenharia Mecanica da Universidade do Porto 

11 demfeuP ensino Porto address3 
DePartamento de Ensenharia Mecanica 

da Faculdade de Ensenharia da Universidade do Porto 

44 deafeuP ensino Porto address3 
Departamento de Ensenharia Quimica 

da Faculdade de Ensenharia da Universidade do Porto 

{ Sive me all about each orsanic in 1980} 

~00 

one) all) how)man~ s)um m)ean s>reatest l)east o)racle b~e 
: all 

a)PPlication c)enter o)rsanic 
: 0 

error 

n>umber_c ~)ear dt)itle dn)ame i)nfo_o d)irector 
all)fields ! error 

: all 
: Y 1980 
♦ • 

a)nswer and andn)ot or orn)ot error 
: a 

number_c - ~ear - info_o - director 

11 1980 info! Prof:Vasco Sa 
61 1980 info2 Prof:Candido Marciano da Silva 

one) all) how)man~ s)um m)ean s>reatest l)east o)racle b~e 
: how 

a)PPlication c)enter o)rsanic ! error 
: error { "how• was not intended ; the Prosram is 

[EXECUTION ABORTEDJ automatically restarted after an error} 
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one) all) how)manY s)um m)ean s)reatest l)east o)racle bye 
: ho 
what T < ho is not an oPtion} 

: 0 

r>esearchers c)enters 
: r 

write in one line only the Partial desisnation you know 
and capitalize Proper and common names; 
the usual abreviations are allowed if ended with a dot. 
: Guedes 

identification no. 1 
Dr Joao Guedes de Carvalho 44 

m)ore a)nother 
: m 

identification no. 2 
Dr Rodriso Guedes de Carvalho 44 

m>ore 
: ! 

a)nother 
< .return to the initial situation} 

one> all) how>many s)um m)ean s)reatest l)east o)racle bye 
< exit from Prosram} 

BYe ! 

Generatins Consultation Prosrams 

The consultation Prosram described in the last section was 
desisned from scratch, imPlemented and thoroushlY tested in a 
man-month on a PDP-11/23 with 128KB central memory and 2 
floPPY-disks (RX02). Soon it was felt that a 
'meta-consultation Prosram' was within· reach and would be 
extremely useful. In fact the data base dependent sections of 
the consultation Prosram were easily set apart, and Provision 
was made to senerate these sections from answers caJoled from 
the user about his data base. In some 6 man-days the senerat­
ins Prosram in Prolos was finished and tested. 

It is our strons conviction that all this was onlY Possible 
throush the use of Prolos. 

Generated Prosrams are concise (contain exactly what is 
needed to imPlement the featur~s selected by the user) and to 



some extent are Protected from errors (e.s. duplicate names). 
Obviously, the user must Provide any Prolos subProsram or 
special access Predicate alluded to when seneratins the 
consultation Prosram. 

Below, we Present a sample session with the Seneratins 
Prosram, resardins the consultation ProSram of the Previous 
section. Asain we use 't' to Prompt the user. 

Hello ! 
In case you have anY doubt tYPe 'T' for help. 

output file T:? 
Please Sive the name of the file where the consultation 

Prosram is soins to be written to. 
output file T : face 

data base file T: nucl 

Password - •no• if none T : xxx 

do you need intesers sreater than 16383 T : Yeah 
acceptable answers - CYes,noJ 
do you need intesers sreater than 16383 T : Yes 

Now, some auestions concernins auantifiers and subProSrams 
called from the 1st menu of the access Prosram. 

do YOU need arithmetic T : yes 
Which of the followinS do you need -

sum T: yes 
mean T : Yes 
Sreatest value T: Yes 
least value T: Yes 
do you need other functions T : no 

are there references to texts in the data base T: yes 
do You want to include an 'oracle' T:? 
The oracle is a subProSram that finds complete desisnations 

from Partial ones. The complete desisnations should be 
srouPed into different files accordins to their mean­
inss - for instance, names of People, orsanizations. 

do you want to include an 'oracle' T: yes 

mnemonic for srouP of desisnations T: c 
rest of name T : enters 
file containins this srouP T : cent 

more sroups T : yes 
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'I 

mnemonic for SrouP of desisnations 7: r 
rest of name 7: esearchers 
file containins this srouP 1: researcher 

more srouPs 1: no 

do YOU want to make calls to other subProsrams 7: no 

Questions concernins data base Predicates, their fields and 
access to them -

mnemonic for data base Predicate 1: c 
rest of name 1: enter 

Predicate name 1: dbase 
Predicate name already in use; try another 
Predicate name 1: center 

no. of exPlicit fields for this Predicate 1: 5 

do YOU want an interface Predicate for this db one 7 t ~es 

name of the interface Predicate 1: cent 

no. of imPlicit fields created by this interface 1: 1 

an imPlicit field is V6 
what is the Prolos condition for it - do not use blanks - 1 
: V6=t(cent,V1) 
V6=t(cent,V1) ok 1: ~es 

mnemonic for Predicate field 1 : n 
rest of name 1: umber_c 
headins for output 1: number_c 
a normal field 1: 1 
A normal field is a both-way field that needs no sPecial 

Predicates to be accessed. 
a normal field 1: ~es 

mnemonic for Predicate field 1: n 
field mnemonic already in use; try another 
mnemonic for Predicate field 1: i 
rest of name 1: nitials 
headins for output 1: initials 
a normal field 1: ~es 

mnemonic for Predicate field 1 + s • 
rest of name 1 • ector • 
headins for output 1 + sector • 

normal field 1 • ~es a • 

mnemonic for Predicate field 1 • d • 
rest of name 1 • istrict • 



headins for output ? • . . 
a normal field?: no 
a both-wa~ field: no 

district 

an outPut onl~ field? : Yes 
access b~ special Predicate? : no 

mnemonic for Predicate field 
rest of name 1 • fo_c • 
headins for outPut 1 • info_c • 
a normal field 1 • Yes • 

mnemonic for Predicate field 
rest of name? : me 
headins for outPut T : name_c 
a normal field?: no 
a both-wa~ field: no 

1 • in • 

1 • na + 

an output only field?: Yes 
access b~ special Predicate? : no 

an~ imPlicit field created b~ ancillar~ conditions? : no 

more data base Predicates?: Yes 

mnemonic for data base Predicate T : o 
rest of name T: rsanic 
Predicate name T: orsanic 

no. of exPlicit fields for this Predicate?: 5 

do ~ou want an interface Predicate for this db one T: no 

mnemonic for Predicate field? : n 
rest of name T: umber_c 
headins for output?: number_c 
a normal field?: Yes 

mnemonic for Predicate field?: Y 
rest of name?: ear 
headins for output?: Year 
a normal field?: ~es 

mnemonic for Predicate field T: dt 
rest of name?: itle 
headins for output?:* 
a normal field?: no 
a both-way field: no 
an output onl~ field?: no 
access b~ special Predicate T: no 

mnemonic for Predicate field T: dn 
rest of name?: ame 
headins for outPut T: * 
a normal field? : no 
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a both-way field 1: no 
an outPut only field 1: no 
access by sPecial Predicate 1: no 

mnemonic ~or predica~e fie1d?; i 
rest of name T: nfo_o 
headins for output T: info_o 
a normal field 1: no 
a both-way field 1: no 
outPut onlY field 1: ~es 
access bY sPecial Predicate 1: no 

any imPlicit field created bY ancillary conditions T: ~es 

mnemonic for field created b~ an ancillar~ condition?: d 
rest of name T: irector 
headins for output 1: director 

result is V6 
what is the ancillar~ condition - do not use blanks - 1 
: V6=V3tV4 
V6=V3tV4 ok 1: ~es 

more ancillar~ conditions 1: no 

more data base Predicates T : ~es 

mnemonic for data base Predicate 1: a 
rest of name 1: PPlication 
Predicate name T: aPPlication 

no. of exPlicit fields for this Predicate 1: 9 

do ~ou want an interface Predicate for this db one 1: no 

mnemonic for Predicate field 1: n 
rest of name 1: umber_c 
headins for output?: number_c 
a normal field T: ~es 

mnemonic for Predicate field 1 + t + 

rest of name T + ~Pe • 
headins for outPut 1 • t~Pe • 
a normal field 1 • ~es • 
mnemonic for Predicate field T • i • 
rest of name 1 • tem • 
headins for output 1 • item • 
a normal field 1 • no • 

both-wa~ field 1 + a • no 
an output onl~ field 1 • ~es • 
access b~ special Predicate T + no • 
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mnemonic for Predicate field? : r 
rest of name? : esearchers 
headins for output?: researchers 
a normal field?: no 
a both-wa~ field? : Yes 
access b~.sPecial Predicate? : Yes 
when a value is inPut?: Yes 

if inPut value is V and field value is V4 
what is the Prolos condition - do not use blanks - T 
: res_in(V,V4) 
res_in<V,V4) ok T : Yes 

and when a value is output T : Yes 

if output value is X4 and field value is V4 
what is the Prolos condition - do not use blanks - T 
: res_names(V4,X4) 
res_names(V4,X4} ok T : yes 

mnemonic for Predicate field?: va 
rest of name T : PPlied 
headinS for output T : value_aPPlied 
a normal field? : Yes 

mnemonic for predicate field? : vs 
rest of name?: ranted 
headins for outPut? : value_sranted 
a normal field?: Yes 

mnemonic for predicate field T: P 
rest of name?: rocess_no 
headins for output?: Process_no 
a normal field T: ~es 

mnemonic for Predicate field? : s 
rest of name T: tatus 
headins for output T: status 
a normal field T: Yes 

an~ imPlicit field created b~ ancillar~ conditions T: no 

more data base Predicates ? • . . no 

Your consultation Prosram is in file face 
Don't forset aPPendins to it the definitions of the special access 

Predicates ~ou mentioned here. 



I 

Conclusions 

Prolos is an excellent unrivaled lansuase for this tYPe of 
aPPlication, but there is still room for imProvement throush 
research. In Particular, larse data bases reauire more 
indexins facilities, and multi-user access with on-line 
uPdatins Poses special Protection Problems. ImPosins intesritY 
constraints is also besinnins to be explored in the context of 
losic Prosrammins. Query Plannins and more int4isent access 
mechanisms in Seneral are also in order. 
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