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WHY !?





SQL MySQL

Creation 1986 (1974) 1995

Last 
Version

2011
http://modern-sql.com

2015 (5.7)

History

http://modern-sql.com
http://modern-sql.com


SQL vs NoSQL
Fight !







Damned SQL !
“Cover up that SQL, which I can’t endure to look on.”
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DBAL
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Law of Leaky Abstraction 

http://www.joelonsoftware.com/articles/LeakyAbstractions.html
J. Spolsky, 11/11/2002

“All non-trivial abstractions, to some degree, are leaky.”

http://www.joelonsoftware.com/articles/LeakyAbstractions.html
http://www.joelonsoftware.com/articles/LeakyAbstractions.html
http://www.joelonsoftware.com/articles/LeakyAbstractions.html
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Not relevant !

O(n)

O(log n)

O(n)O(n2)



Tables
Back to basics…



@ ID NAME DATE DATA…

0x00 12 ABC 01/01/1970 …

0x01 1 BCD 02/02/1970 …

0x02 3 CDE 03/03/1970 …

0x03 8 DEF 04/04/1970 …

0x04 15 EFG 05/05/1970 …

0x05 4 FGH 06/06/1970 …

0x06 10 GHI 07/07/1970 …

0x07 6 HIJ 08/08/1970 …

Search = Full Table Scan
O(n)



B-Tree 
…or not to be…
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Index Unique Scan
O(log n)

WHERE ID = 6
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Range Scan
O(n)

WHERE ID 
BETWEEN 6 AND 9



Index Unique Scan  O(log n)

SELECT * FROM table WHERE id = ?

SELECT * FROM table WHERE id != ?

SELECT * FROM table WHERE id + 10 = ?



Range Scan  O(n)

SELECT * FROM table WHERE id BETWEEN ? AND ?

SELECT * FROM table WHERE id > 0

SELECT * FROM table WHERE id > ? OR data = ?



More nodes !
‘B’ does not mean “Binary”



<15

<8<3 <6 <9<5<2

<13 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

<10 

<7<4 <11 <12 <14

log
3
 n VS log

2
 n ⇒ O(log n)



Text Search
LIKE operator



<YZ

<VW<CZ

<MM <PP<AV

<EL <MR <MZ <RV <XI<BV<AA <ZY

<MS 

AA AV BV CZ EL MM MR MS MZ PP RV VW XI YZ ZY



<YZ

<VW<CZ

<MM <PP<AV

<EL <MR <MZ <RV <XI<BV<AA <ZY

<MS 

AA AV BV CZ EL MM MR MS MZ PP RV VW XI YZ ZY

WHERE ID LIKE “M%”



<YZ

<VW<CZ

<MM <PP<AV

<EL <MR <MZ <RV <XI<BV<AA <ZY

<MS 

AA AV BV CZ EL MM MR MS MZ PP RV VW XI YZ ZY

WHERE ID LIKE “%M”



SELECT * FROM table WHERE text LIKE ‘abc%’

SELECT * FROM table WHERE text LIKE ‘%abc%’

SELECT * FROM table WHERE UPPER(text) = ‘ABC’

SELECT * FROM table WHERE text LIKE ‘abc%fg’

Range Scan  O(n)



Data access
The hidden cost for additional columns
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@ ID DATA…

0x0A 11 …

0x0B 4 …

0x0C 13 …

0x0D 5 …

0x0E 7 …
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@ ID DATA…
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0x06 10 …
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@ ID DATA…

0x0A 11 …

0x0B 4 …

0x0C 13 …
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Table access by RowID O(1)



Clustering
Index-Only scan



Index Only Scan O(log n)

SELECT id FROM table WHERE id = ?

SELECT * FROM table WHERE id = ?



Multi-column index
Order matters !





<(3, B)

<(2, C)

<(1, C)

<(1, B) <(2, B) <(2, Z) <(3, C)

(1, A) (1, B) (1, C) (2, B) (2, C) (3, A) (3, B) (3, C)



<(3, B)

<(2, C)

<(1, C)

<(1, B) <(2, B) <(2, Z) <(3, C)

(1, A) (1, B) (1, C) (2, B) (2, C) (3, A) (3, B) (3, C)

WHERE ID1 = 2 AND ID2 >= A



<(3, B)

<(2, C)

<(1, C)

<(1, B) <(2, B) <(2, Z) <(3, C)

(1, A) (1, B) (1, C) (2, B) (2, C) (3, A) (3, B) (3, C)

WHERE ID1 >= 2 AND ID2 = A



Range Scan O(n)

SELECT * FROM table WHERE id1 = ?

SELECT * FROM table WHERE id1 = ? AND id2 > ?

SELECT * FROM table WHERE id2 = ?

SELECT * FROM table WHERE id1 > ? AND id2 = ?



Sorting
Use the index, luke !



1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4

A B C D A B C D A B C D A B C D

ORDER BY ID1 ASC, ID2 ASC

Forward Range Scan

Backward Range Scan

ORDER BY ID1 DESC, ID2 DESC



1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4

A B C D A B C D A B C D A B C D

ORDER BY ID1 ASC, ID2 DESC

ORDER BY ID1 DESC, ID2 ASC

Impossible to jump inside 
the index



Grouping
Use the sorting, luke !



Top-N Queries
Avoid full table scan



Offset
Pagination helper





1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4

A B C D A B C D A B C D A B C D

LIMIT 0,3

LIMIT 3,3

LIMIT 6,3

LIMIT 9,3

Index cannot be used for an offset





Join 
Combinatorial power ! 













Statistics
Choosing the best execution plan





…
 



1 Query ≈ 1 Index

Speed
vs

 Memory & Update speed



And now ?
New Tables

Slow Log
EXPLAIN
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Thanks !


