An Improvement: Block Nested-Loop Join K S

e Evaluate the condition join R Mo S {3%—?}
= k’—

o for each block B, of R do begin [j

for each plock Bg jof S do begin
for each tuple tp in By do

for each tuple tg in Bg do G
check whether pair (g, tg) VS\/(

satisfies join condition
if they do, add tp o tg to the result
end end end end

e Also requires no indexes and can be used with any kind of U D

join condition.
o Worst case: db buffer can only hold one block of each relation @R - &V( ¥ I&S
= By + Bp * Bg disk accesses. 2 /\\
r(A.Ok & Vﬂko{- S/

o Best case: both relations fit into db buffer (ool Losy) && ey l\‘mq

— Bg + Bg disk accesses.
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Example: K ¢ — U
— Compute CUSTOMERS Xt ORDERS, with CUSTOMERS . D
as the outer relation. n E’F\) D
3 0,
— Let ORDERS have a primary BT-tree index on the join- . '
attribute CName, which contains 20 entries per index node 0 D
N
3
— Since ORDERS has 10,000 tuples, the height of the tree is yzg 2o w{ 0vo &~ 3 ( Lo
4, and one more access is needed to find the actual data
records (based on tuple identifier).
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— Since Neystomers is 5,000, the total cost is 250 + 5000 = 5 W’ =5.K
= 25,250 disk accesses. 4 J’z\ oy K ho< S-K
- R A+ A

This cost is lower than the 100,250 accesses needed for a
block nested-loop join.
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Sort-Merge Join

e Basic idea: first sort both relations on join attribute (if not

already sorted this way)

Join steps are similar to the merge stage in the external
sort-merge algorithm (discussed later)

Every pair with same value on join attribute must be matched.

values of join attributes
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e Pipelining is not always possible, e.g., for all operations that

include sorting (blocking operation).

e Pipelining can be executed in either demand driven or producer

driven fashion. A
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Equivalence Rules (for expressions E, Ei, Ea, conditions F;)

Applying distribution and commutativity of relational algebra

operations

1. UFI(UFQ(E)} = O’Fif\Fg(E)

2. O'F(El [U. M, 7] EQ) = O']:(Ei) [U,ﬁ. 7] O']."(Ez)

@ G]\;ﬂd_ﬁ @

3. or(Ey X Eg) = oro(0r1(Er) X opa(Ez)); 6z
F = F0 A F1 A F2, Fi contains only attributes of E;, 1 = 1, 2. l
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4. JA:E(Ei X Eg) =E AD:]B Eo

5. ma(Ey [U, N, =] E) i']TA(Ei) [U. N, =] ma(E2)

6. TA(E; X Ep) = ma1(E1) % mas(Ea),
with Ai = A N { attributes in E; },1 = 1, 2.




7. E1 [U,N] E2 = E2 [U,N] E4

(Ef UEy) UE3 = E; U (E; UE3) (the analogous holds for M) @1 4

8. E1 X Ep = ma1 a2(Ex X Eq) =
(El X Eg) X E3 = E; X (Eg X Ea)
(El Py Ez) x Es3 = W((El Py Ea) < Eg)
9. E4 Dj Ey = Eg DiEl (E1 > Ez) M E;3 =E (Eg el Eg)
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