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el = SELECT... FROM Lineitem
WHERE 1_discount < 0.05 and
1_shipdate < ‘1998-01-01’

e2 = SELECT... FROM Lineitem
WHERE T_discount < 0.15 and

T_shipdate < ¢1997-01-01’

ﬂ‘ﬁ 2.2 ll’ﬁﬂQNﬂull‘il‘/mﬂ?'lﬂﬂ’d1ﬂﬂﬁ\1ﬂu

SELECT SuM(a) as cardl, suMm(b) as card2
FROM

(
SELECT a = CASE When ( 1_discount < 0.05

and 1_shipdate < ‘1998-01-01’) then
1 else 0 end,

b = CASE when ( 1_discount < 0.15
and 1_shipdate < ‘1997-01-01’ then

1 else 0 end
FROM Lineitem
WHERE 1_discount < 0.15 and

T_shipdate < ¢1998-01-01’)
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GenerateCandidateQuery
Input e ,e,: Conjunctive SPJ expressions with the same signature
Output : Conjunctive query Q that obtains cardinality of e, and e,

1. Let e be an expression, initialized to the tables,join predicates in the
signature

2. Letp;; A ...pp, be the selection predicates of e, and
P21\ ...p2m be the selection predicates of e,

3. For each predicate pair (p,; , p,)) that is defined on the same column,let p
= (p1iV p2j)// disjunction of predicates. Add p as conjuct to e

4. In the SELECT clause of e,add a CASE statement with one clause for
each input expression. The predicate in the WHEN clause are
(P11 N ...pn) and (P21 A ...p2m) respectively. The value of the
THEN clause is 1 and ELSiE clause is 0 |

5. Let Q be a scalar aggregate query on expression e, with one SUM

aggregate for each column of e.

6. Return Q

] E 4
9191 2.4 yaasduneumsadrunafg
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SelectCASEQueryForSignature
Input : Set of expression R belonging to a particular signature
Output : Candidate expression for signature

1. Letu = candidate obtained by invoking

GenerateCandidateQuery(R)// (least upper bound of the lattice)

2. Do

[

3. BetterNodeExists = false

4. For each child expression e of u in the lattice

S, GenerateCandidateQuery(e)

6. If Benefit(e) > BestBenefit

7. BestBenefit = Benefit(e); u =e;
8. BetterNodeEXxists = true;

9. While(BetterNodeExists)

10. Return u
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CoveringQueriesOptimization
9
Input : Set of relevant expressions R, for a query Q

Output : R < R, Such that executing all expressions in R gives exact

Q

cardinalities for all expression in R,

. R={§8={}
2. While (S != RQ) Do
3. Pick e € (Ry — R) With the largest value of

| Exprs(e) —S| /Cost(e)

4. R=RuU{e} S =S Uexprs(e)
5. End While
6. ReturnR
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ElxactCa:dinalityQueryOptimization
Input : Workload of Queries, W
Output : Cardinality-optimal plan for each query in the workload

1. LetR,, be the set of relevant expressions for the workload
2. M= {} // set of candidates selected, one per signature

3. For each signature in R,

4. Let C = Set of expressions in R, belonging to that signature
S. ¢ = SelectCASEQueryForSignature (c)

6. M =MU/{c}
7. LetS={},R={};U =M URw

8. While (SI=R,)
9. Picke € (U — R) with the largest value of | Exprs(e) -S| /Cost(e)

10. R =R U {e}: S =S Uexprs(e)
11. End While

12. Execute each expression in S to obtain all relavant expression
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