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Relational operations descriptions with the functional language Valid

-—X 3

- Each element of the stream is a tuple.
== y : inner relation structured in a stream form.
- Each element of the stream is a tuple.

-= n,n1,n2 :

outer relation structured in a stream form.

1ist of operand-attribute identifiers
-- strcons(r,s) is defined as cons(r,delay s).

-- rest(x) starts evaluating the cdr-part of delayed cons-cell x.

-- (rest(strcons(r,s)) = s)

-- opitems(tuple,n) extracts the operand attributes specified by n

-- from a tuple.
-- pagesize :

- in the input or output buffer.

-= count :

4=

size (the number of tuples) of a page stored

amount of the available output-buffer space.



selection: function (x:stream,n,a:list,count,pagesize:integer) return(list)

=if null(x) then nil
elsif opitems(car(x),n) == a
then if count == 1

== comparison operation for retrieval -
-= check the available space of output-buffer

then strcons(car(x),selection{rest(x),n,a,pagesize,pagesize))
-= selection operation evaluation is delayed.
elso,cops(car(x),seloction(rsst(x),n,a;count-1,pagesize))
else selection(rest(x),n,a,count,pagesize);

projection: function (x:stream,n:list,count,pagesize:integer) return(list)

=if null(x) then nil
else if count ==

then strcons(opitems(car(x),n),
projection(dupeliminate(rest(x),n, -
opitems(car(x),n)),n,pagesize,pagesize))

else éona(mmcar(car(x),n),

-- check the available space of output-buffer

projection operation evaluation is delayed.

projection(dupeliminate(rest(x),n,
opitems(car(x),n)),n,count-1,pagesize))
- duplicate elimination

dupeliminate: function (x:stream,n,a:list) return(list)
-= duplicate elimination for projection operation

=if null(x) then nil
elsif opitems(car(x),n) == a

then dupeliminate(ecdr(x),n,a)
el;e.cons(car(x),dupeliminate(cdr(x),n,a));

join: function(x:stream,ni:list,y:stream,n2:list,pagesize:integer) return(list)

=if null(x) then nil
elsif null(y) then nil
else append(concatenate(car(x),

selection(y,n2,opitems(car(x),n1),pagesize,pagesize)),
delay Jjoin(edr(x),nt,y,n2));

- Join operation evaluation is delayed.

concatenate: function(x1,y!1:stream) return(list)
-=- tuples concatenation for join operation

=if null(y1) then nil

else cons(append(x1,car(y1)),concatenate(x1,rest(y1)));

union: function (x,y:streaﬁ,eount,pagesize:integar) return (list)

=if null(y) then x
elsif null(x) then y
else clause

b = car(x);
if member(b,y)

then {temp = delete(b,y);

if count ==

== elimination of the duplicate.tuple

-- check the available space of output-buffer

then strcons(b,union(rest(x),temp,pagesize,pagesize))}

-- union operation evaluation is delayed. .

else cons(b,union(rest(x),temp,count-1,pagesize))}
else cons(b,union(rest(x),y,count,pagesize))

end;
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N1,N2 : number of tuples (inner and outer relation,respectively)

Jsr : join selectivity factor,

M :.intermediate relation size.(= JsfN1¥N2)' of: JOIN,

ssf : selection selectivity factor (ssfoN1 : intgmediate relation size

s of SELECTION). :

psf: :. projection selectivity factor (psrlm : intermediate relation size
' of PROJECTION), - )

P : number of pr s (P = P1 + P2),

B : buffer size (number of tuplea) for each relation (inner, outer and

intermédiate relations), -
To: swapping time per tuple
Ao : broadeasting time of a tuple to every PE.

[JOIN]

STREAM SCHEME [ SELECTION]

STREAM-SCHEME

total computation times memory requirement

N1SN2%(M/B) . 3B

total computation tine‘s'b

M

B

meméry requirement

298

processing time

swapping time

processing time’

Ao + B/(Jsf#*P1) + 0
(N1/B = 1)#N2# .
max(Ao®B + (B#B)/P1

swapping time

01: T

N1/P1
yAo + B/(jsfep2)) )

NESTED-LOOP ‘SCHEME

NESTED-LOOP SCHEME total computation times

. memoPy requirement

total computation times memory requirement L

N1+ ssfeN1

N1%N2 "N1 + N2 + M

processing time

swapping time

processing time swapping time

N1/P1

AO*N1 + N1#N2/P + Io*((N1 = B) +

Io®((N1 - B).
+ (ssf*N1 -B)

JsrEN1#N2 (N1/B = 1)¥N2 +

(Jsf*N1#N2 - B) SEARCH-SORT

total computation times

memory requirement

SEARCH-SORT SCHEME N1

N1+ ssfeN1

total compuﬁation times memory requirement

processing time

N1#log N1 + N2#log N1 N1 + N2 + M

swapping time

N1/P1

processing time swapping time

Io®((N1 - B)
+ (ssf®N1 -B)

N1 + N1 + JSfEN1#N2 +
if N1 < B

then log N1 + N2

else (N1/B)#(log B + N2)

Io®((N1 - B) +
(N1/B - 1)%N2 +
(Jsf*N1#N2 - B))

I
S
l

B4 et

Fig.4 Performance Evaluation Formulas
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