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Query processing

m Translate the query from SQL into relational algebra

Evaluate the relational algebra expression

Challenges
m Many equivalent relational algebra expressions
O—sa/ary<75000(7rsa/ary(insrrucror)) Vs 71—sa/ary(O—salary<75000(""751?”/6’150’())

m Many ways to evaluate a given expression

Query plan
m Annotate the expression with a detailed evaluation strategy key values
B Use index on salary to find instructors with salary < 75000

m Or, scan entire relation, discard rows with salary > 75000
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Query processing — Selection

Linear search

Clustering index, equality on key — index height h; q-é (f)
Clustering index, equality on nonkey

Secondary index (key, non-key)

Clustering index, comparison — sorted on A

)
)
)
)
)
A6) Clustering index, comparison — not sorted on A
) Conjunctive selection using one index

) Conjunctive selection using composite index

) Conjunctive selection using intersection of pointers
) Disjunctive selection by union of pointers

) Negation
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External merge sort

m N records, b, blocks, M blocks in memory
m Compute sorted runs of size M

m Merge sorted runs, 1 block per run vs by, blocks per run
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Computing joins

m Nested-loop join
m Block nested-loop join R S
m Indexed nested-loop join

Merge join ,..,a(,{-w S A

m Hash join
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Materialization vs pipeling
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Materialization vs pipeling
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Materialization vs pipeling
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Materialization vs pipeling
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Materialization vs pipeling

'HABL\JOW\ — " Lok’ he f‘pd“ﬂ-

R 5, __ Hesl Blowe

— ezl
IS Y

Madhavan Mukund Database Management Systems DBMS, Lecture 18, 01 Nov 2023 6/11



Query optimization

m Choose plan with lowest cost
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Query optimization

m Choose plan with lowest cost

m Find names and course titles of courses taught by instructors from Music Dept
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Query optimization

m Choose plan with lowest cost

m Find names and course titles of courses taught by instructors from Music Dept
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Transforming expressions
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Transforming expressions
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Transforming expressions
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Transforming expressions
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Maintaining a database catalogue

m n, — number of tuples in r

m b, — number of blocks used by r

m /, — size of a tuple in r

m f, — blocking factor of r, how many tuples fit in a block

m V/(A, r) — number of distinct values of attribute Ain r — ‘c Ninin ¢

m Store distribution of values as histogram
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Estimating output of an operation

m Selection

m Simple, range, conjunction, disjunction A" v ('T) Hl‘hw
! _Nr .
V(A r)
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Estimating output of an operation

m Selection AVL =" 7&/\‘19

m Simple, range, conjunction, disjunction
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Lstimating output of an operation

m Selection

m Simple, range, conjunction, disjunction

m Join p)
m Keys and non-keys T X S “r X "S
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Estimating output of an operation

m Selection

m Simple, range, conjunction, disjunction

m Join

m Keys and non-keys

m Projection
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Estimating output of an operation

m Selection

m Simple, range, conjunction, disjunction

m Join

m Keys and non-keys

m Projection

m Aggregation ’.‘u: (\ wa &\, m'r(zﬁk Mﬁ)
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Estimating output of an operation

m Selection

m Simple, range, conjunction, disjunction

m Join

m Keys and non-keys

m Projection

Aggregation

m Set operations
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Estimating output of an operation

m Selection

m Simple, range, conjunction, disjunction

m Join

m Keys and non-keys

m Projection

Aggregation

m Set operations
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Join ordering
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Heuristics

m Perform selection early
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Heuristics

m Perform selection early

m Perform projection early
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Heuristics

m Perform selection early
m Perform projection early

m Perform most restrictive selection/join first
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