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A Pure Relatisnal Algsebra <usry Lsnguage Using
' daASE Il

Pra;ay Sen Chauvdhari
Suresh Ankslekar

Indian Iastitute of Management, Abmedabad

Abstract

This paper discusses the development of ‘b query
language based on relational algebra.implemented using
dBASE II. It is chserved that dBASE II is relationally
incomplete in the sense that tcertain relational algebra
operators cannot be directly simulated at the dSASE 11
command level. Sscondly, dBASE Il does not remove
duglicate tuples leading ts redundsrncy in processing
and display. Thirdly, #BASE II is characterised by
considerable 'command overheads' consisting of preparatery
chores to be performed by the users in terms of actiyation
of relations in appropriate workspaces, The Pure Reld-
tional Algebra Query Language (PRAJL) develcoped usineg
dBASE II overcomes these limitations, '



A Pure Relaticnal #Alg=ira Query language

Using 4BASE 1I

juery languages for the relatinnal model are usually
bagsed on relational algebra and/or rslational calculus
concapts., In relational al;ebra, the gueries are expressed
as algebraic expressicnes consisting of relaticnal algebra
‘mperatoprs and relations a; cperands. In relatianal calculus,
the queries are expressed ss predicates describing s desired
set of tgiles. Uuery languages providing certsin minimum
capabi]étylin tarms af one or both of asbeve concaepts is said

to be relatisnally complete. In case of lahquages based on

:alatiapal algebra, this minimum reguirement consists of five

yasic operaters, namely,

sct unien
spt difference

cartssian product

projection FWERAM SARARHAT LIBRARW
. Al INSTITUTE UF MANAGEMENS
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Additimnally, three more operators derived from the five
basic operaters, are a2lso considered "to be primitive enough to
form part of minimum requirement in the literatura for relational

completeness. They are,

sa2t intersection
juin

and division.



A brief dessriptich of the rziatioral algebra operators
alcng with the squence bf dRASE I1 commends to simulate the
vnes that are possible, is givan in Table A. It is obhserved
that three of the oparatars, namely, sst differencs, set
in?g&aa&iioﬁ and division cannc£ ba simulated directly using

dBASE Il commands. Thus we can say that 4BASE 11 is relaticnally

incomplete at tha level of dBASE I1 commands operating diresctly

on relations,

In sddition to being relaticnally incomplete dBASE I1

has following limitations.

1) Duplicate tuples that may result after commands such
es CUPY TO - FLlELD ~ and APPEND FROM - cannot bg removed
at dBASE Il command level. This may lead te redundancy

in processing and display.

~2) It involves cuinsiderable 'command overhaads' in the
senge thét activation of fciatimns in appropriate
workspaces is reguired to bs done by ths user. Fer
exaﬁple, before JOINing two reistions, the user must
SELECT appropriate workspace {PRIMARY /SECONDARY: and
then USE relatiens corrssponziing to sachk eof the wark-
spaces., 1his verbasity of thz language can censiderably

affect user ~fficiency.

However, dBASE II has some powerful fsatures such as
structured programming centrol structures, string manipulation,
macro substitution and program lavel zccess to structure of a
relation., Using these features it is possible to develap a

query languszgs processor to ovarcome the limitations.



Pure Relational Algebra Juery Lanqgagg_(PRAJL} Frocessor

The PRAGUL prcocessor consists of & commind interpreter

and a2 set of procedurss for commans axXescuticn,

The commznd interpreter, aftsr cccepting a PRALL command,
_intarnretes it, extracte corresponding parematers Trom it,
and invokes appropriste procedura. A list of PRAQL commands:
is given in Tabie 3. Th=s app;-priata szt of paramsters
zonsisting of relstion names, conditional expression and list

of figlds ara gassed on to the procedure invpked.

The set eof procedures consists of psrameterised dBASE Il
‘command files for various relationsl ~lgabra and ather operations.
ﬁf thase, proceduras for unien, sslastion, ﬁrojection, cartesizne
product and join ara fairly strzightforward except that duplicatss,
if any, are_automatically remsved afier union and projection.
t}h&,prncedures for removing the duplicates, set difference,
set intersacfion and division ars dzvzloped using features il
dBASE II such as progrzmming control siructures, moe~o substi~
tution and program level access to structure of rezlastions, Amnné
thesa procedurss, set differencs is the most crucial since other
:ﬁrocedures are either clemsely relatcd to or can be derived using

set differznce in conjuncticn with others, as remarked in Table B.

PRAGL has been successfully uscd in the taaching environment
where its gmphasis en purity (i.e. duplicate tuples not allnwed)

‘and zxpressive power of relational clgebra with minimum verbogity



is vary well apprzciated. [t can be very sasily adapied to
commeccial epvironment by enhancing tho command set and making
certain structurzl validity checks of operand relatiens which

are now mandatory into =aptional.

A sample PRAfIL session to answer “he are the suppliers
é&pﬁlying all parts?" using thz relations NSP (S:N), P:nNO) and
P(P:NO, P:MAME} is given in Table €. The gquery is answered
both using division operator and its @qguivalent seqguence of
other ralsational Dpérators sn that most of ths oparators could

be illustrated.

Conclusians
d3ASE TI has feollowing mzjor limitetions.
1) It is'relaticngily incomplete at tie dBASE 11 command lavzl.

2) 1t doers not remove. resultink duplicete tuples after

operatinns, leadipe to redundancy in processing and display.

3) 1% imvolves considerable command overheads consisting af
preparatory chores to be Jerformsd by thz users in terms

of activation of relations in appropriaste workspaces.

It is possiblg to overcome =bove limitations by developing
a8 query language processor using d¢BASE 11 features such as
programming control structures, string manipulation, macro

substitution and program level amsess to strusiure of relation.

Ee AT3RCE

Ullman, J4.D.(1984}, Principles of Jzia Base Systams, Computer
Science Press, Maryland,

Wayne Ratliff (1983) dBASE [I: User Manual, Ashton-Tate, California.

LR I R B R Y )



Jable A

G

Relational Algebra Operations and Equivalent dBASE II Commands

Tﬂggi_

SEt.Unian
Set Difference

Cartesian~
Product

Projecticn

‘Selection

Interscction

Join

Division

Descrigtiun

St of tuples that
are in P or 5§ or
both

Set of tuples that
are in P but nat
in 5

Set of tumles formed
by concatenating
every tuple of §
to svery tuple of P

Sat of tuples con-
sisting of enly
specified subset
of fields of
relation P

Set of tuples
satisfying o
specifisd con-
ditien in relation P

Szt of tuples common
to both P and $

Set of tuples formed

~ by concatenating

mvery tuple pf P
with every tupls of
5 provided the spe-
cified conditacn

is satisfied

Ugeful in an%@ering
gqueries such as "whe
are the suppliers
supplying all parts?”
The eperatoy gives
est of tuples in P
{21l fields except
fisld A) such that
corresponding tuples
in its €artesian-
product with 'S
{fizld B) are a1

———p—

contained in P

Notation FEquivalent dBASE [I
Eommands
R = PUs USE P
CoPY TO R
USE R
APPEND FROM S
R=F~35 Nat Availesble
R =p*3§ SEILECT PRIMARY
Use P
SELECT SECOHDARY
USE §
JOIN TO R FOR T
R =P {ligt U3E P
of fielde) COPY TD R FIELD
{1list of fiaslds)
R = F Use P

{condition) COPY TO R FOR

R =PMNS

R=P*s5
( join con~
dition)

R = P/S
(field A of
P; field B
of S)

{candition)

Not Available

SELELT PRIMARY

U3E P

SELECT SECUNDARY

USE S

JOIN TO R FOR {join
candition)

Not Avazilable



PRAGL Cgmmands*

Table B:

Cammand

PRINT &rAD

Ty = {ZAd

L = <Ay (condition)
<?C>-é {4y {finlds)
{:_C-}= iy * B>

{rL» = JrA> * (rBY {condition)
<rly = {hA> + 2B
rlo = <ray - LBy

&7 = {rh)y & <ra}

TCy= <oy / By (fN of 14
I} of ri)

PURLFY (xar

EXIY

Action

Lists razlation &

Simply "copizgs rela-
LB

tion A into C

SELECTION Up-retion
PROJECTION Operation
CARTESIAN-PHUDUET.

Uperatien

JOIN Oparatian

SET UNIOAN dperatien

SET DIFFERENCE
Operation

SEY INTERSECTION
Dperatian

DIVISION Cperatien

Remeves -duplicetes
in relation A

aust of PRLIL

Remark

Implamentakle
directly at
dBASE 11
commant lapval

"All matching

tuples are
remsved

Implemented 3s
X = A =B
C =A =X

Implemented as
X& = A (all sxcept
field M)

AB = B (field D)

AAH = XA + XB

YA = XAB ~ A

Yt = YAB (all ”’
gxcgpt--
fisld N)

O = XA - YA

S5imilar to SET
LIFFERENCE
operatian on
relatien A with.
itself except that
all byt one match«
ing tuplss are
removed,

* We make uss of the following abbreviations.

. Th : relation A
fN : figld N



Tahle C: Sample PRAQL Segsion

C>DBASE _
*LIST UF THE RELATION NSP

S:NO P:NB

51 P1
51 P2
51 P3
51 P4
3 PS
51 )
g2 P1
52 P2
83 p2
54 P2
S4 P4
S4 P5

*LIST OF THE RELATION P

P:NO  P:NAME

P1 NUT
p2 BOLT
P3 SCREW
P4 SCREW
P5 CAM
P& GOG
DO QUERY

PRAQL > : XS5=NSP(S:ND)}
PRAQL > :PRINT XS5

51

52

53

54
PRAQL » : XP=F(P:ND)
PRAQL > :PRINT XP

P1

p2

P3

P4

P5

F6
PRAQL > : XSP=X5*XP
PRAGL > : YSP=X5P-NSP
PRAUL > :YS=YSP{S: N}
PRAGL > : PRINT YS

52

53

sS4

PRAQL > :R1=X5-Y5
PRAQL > : PRINT R1

51

PRAQL » :R=NSP/P({P:NO; Fs ND)
PRAQL > : PRINT A

S1

PRAQL > :EXIT

. QUIT

*¥*% FND RUN dBASE 11 Rl

[
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