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SQL MySQL
Creation 1986 (1974) 1995
Last 2011 2015 (5.7)

Version

http://modern-sgl.com
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SQLvS NoSOL

Fight !



L's limits,
oW, .. = ) . . i
- So | was thinking we should
t of da el =
nt of data switch to NoSQL. ['ve prepared a
3-month battle plan. Here, look!

Framework refact:
_ training worksh
internal tool updates... Wait a minute,
let me just check
something...




“Here You go. It's called an
index, and it just made Your
gueries 20 times faster. ..

- Dude, missing
indexes? Senoushy... }

CommitStrip.com




Damned SOL!

“Cover up that SQL, which | can’t endure to look on.”



Application

Framework




Law of Leaky Ahstraction

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

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



http://www.joelonsoftware.com/articles/LeakyAbstractions.html
http://www.joelonsoftware.com/articles/LeakyAbstractions.html
http://www.joelonsoftware.com/articles/LeakyAbstractions.html

[ Application 7

Framework




10U RE DOING IT WRONG. .

o matter how hard you try, it is impossible to fax



UNDERSTAND SQL

memegenerator.net



PERFORMANCE

EXPLAINED

http://use-the-index-luke.com

ORACLE’
DATABASE

%} gbmf. Server PosirsSQL
ERADATA

MmuDB

http://coding-geek.com/how-databases-work/
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memes constant s [ogarnthmic === |inear === guadratic

0(n?%) O(n)

Not relevant !

O(log n)

0(n)




Tables

Back to basics...



0x00

ox0o1

0x02

0x03

0x04

0x05

0x06

ox07

ID

12

15

10

NAM

ABC

BCD

CDE

DEF

EFG

FGH

GHI

HIJ

E

DATE

01/01/1970
02/02/1970
03/03/1970
04/04/1970
05/05/1970
06/06/1970
07/07/1970

08/08/1970

Search = Full Table Scan

0(n)

DATA...



B-Tree

...or not to be...
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14

15




<1

<2

<3

<5

<6

<7

<9

<10

<11

<12

<13

<14

<15

10

11

12

13

14

15




Index Unique Scan

O(log n)
WHERE ID = 6 <
<2 <10 <14
<1 <3 <5 <7 <9 <11 <13 <15
4 6 8 10 || 11 || 12 || 13 || 14 || 15




Range Scan

<1

o(n)
BETVV\\//IEIEE% END 9 <12
<2 <6 <10 <14
3 <5 <7 <9 (11 <13 <15
1 || 2 4 6 || 7 || & 10 || 12 || 22 || 13 || 24 || 15




Index Unique Scan O0(Log n)

SELECT * FROM table WHERE 1d = ?

SELECT * FROM table WHERE id != ?

SELECT * FROM table WHERE id + 10 = 7



Range Scan 0(n)

SELECT * FROM table WHERE i1d BETWEEN ? AND °?

SELECT * FROM table WHERE i1d > ? OR data = ?

SELECT * FROM table WHERE id > 0



‘B’ does not mean “Binary”



log, n VS log, n = 0(log n)

<10 <13
\ 4
/ <4 <7 <11 <12 <14 <15
<2 <3 <5 <6 <8 <9
Y vy N X v X v\ v v
1 7 10 11 12 13 14 15




Text Search

LIKE operator



<AA

<AV

<BV

<CZ

<EL

<MM

<MR

<MS

<MZ

<PP

<RV

<VW

<XI

<YZ

<ZY

AA

AV

BV

cz

EL

MM

MR

MS

MZ

PP

RV

VW

XI

YZ

yAS




<MS

s WHERE ID LIKE “M%” QU
<AV <MM <PP <Yz
<AA <BV <EL <MR <MZ <RV <XT <zY
pa || av || ev || cz |l eL || mi || mR || ms||mz]||pPp||Rv|[|w |l x|l vz]|| zv




<MS

s WHERE ID LIKE “%M” QU
<AV <MM <PP <Yz
<AA <BV <EL <MR <MZ <RV <XT <zY
pa || av || ev || cz |l ec || mi || MR || ms||mz]||pPp||Rv|[|w |l x|l vz]|| zv




SELECT

SELECT

SELECT

SELECT

Range Scan 0(n)

FROM table WHERE text LIKE ‘abcs’

FROM table WHERE text LIKE ‘abc%fg’

FROM table WHERE text LIKE ‘%abc%’

FROM table WHERE UPPER (text) = ‘ABC’



The hidden cost for additional columns



<1

<2

<3

<5

<6

<7

<9

<10

<11

<12

<13

<14

<15

10

11

12

13

14

15




<1 <3 <5 <7 <9 |A<11 <13 <15

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ox |l ex [T ex [T oex |[[ex |l oex [[ex ] oex|]ex || eoex]||eoex || eoex]||]oex] || eoex/|[]ex
01 09 02 0B oD o7 OE 03 08 06 0A 00 oC 05 04

@ ID DATA. .. @ ID DATA. .. @ ID DATA. ..

Ox00 12 Ox05 14 OXx0A 11

ox01 1 Ox06 10 Ox0B 4

0x02 3 oxo7 6 ox0C 13

ox03 8 Ox08 9 oxeD 5

ox04 15 Ox09 2 OXOE 7




<1 <3 <5 \ ! <7 <9 <11 <13 <15
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ox || ox [] ex || ex ox || ox Ox ox [l ox || ox || ox || ox || ex || ox || ox
01 09 02 0B oD o7 OE 03 08 06 0A 00 oC 05 04
Table access by RowID 0(1)
@ ID DATA. .. @ ID DATA. .. @ ID DATA. ..
Ox00 12 Ox05 14 OX0A 11
ox01 1 Ox06 10 Ox0B 4
0x02 3 oxo7 6 ox0C 13
ox03 8 Ox08 9 oxeD 5
ox04 15 Ox09 2 OXOE 7




Index-Only scan



Index Only Scan 0(Log n)

SELECT 1d FROM table WHERE 1d = ?

SELECT * FROM table WHERE 1d = °?



Order matters!






<(1, Q)

<(1, B)

<(2, 0)

<(2, B)

<(3, B)

<(2, 2)

<(3, Q)

(1, A)

(1, B)

(1, C)

(2, B)

(2, C)

(3, A)

(3, B)

(3, O)




WHERE ID1 = 2 AND ID2 >= A

<(2, 0)

4/\

<(1, Q)

o

<(1, B)

N

<(2, B)

N

<(3, B)

o

<(2, 2)

N

<(3, Q)

N

(1, A)

(1, B) (1, O

(2, B)

(2, C)

(3, A) (3, B)

(3, O)

\_/‘\_/‘\_/‘\_/‘\_/‘W




WHERE ID1 >= 2 AND ID2 = A

<(2, 0)

4/\

<(1, Q)

e

<(1, B)

N

<(2, B)

N

<(3, B)

o

<(2, 2)

N

<(3, Q)

N

(1, A)

(1, B) (1, O

(2, B)

(2, C)

(3, A) (3, B)

(3, O)

N~ I AN AN AN AN A A




SELECT

SELECT

SELECT

SELECT

Range Scan 0(n)

FROM table WHERE

FROM table WHERE

FROM table WHERE

FROM table WHERE

idl

idl

id2

idl

2

2

AND id2 > ?

AND 1id2

2



Use the index, luke!



ORDER BY ID1 ASC, ID2 ASC

. Forward Range Scan .

Backward Range Scan

ORDER BY ID1 DESC, ID2 DESC



ORDER BY ID1 ASC, ID2 DESC
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ORDER BY ID1 DESC, ID2 ASC



Use the sorting, luke !



Top-N Queries

Avoid Full table scan



Pagination helper






Index cannot be used for an offset

@ » LIMIT 0,3

@ e > » LIMIT 3,3
O e > » LIMIT 6,3

@ - - rtrrrrraaaaaaa s aaa s aa e e > > LIMIT 9,3
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Combinatorial power !



...LA FIN DU
MONDE,




Quter relation

-
- — e

Nested Loop Join

10

11

Inner relation



Hash Join

- BucketD = 10 | 0 B 100
0 ‘ . Bucket1 = 11 1
18 Bucket?2 = MNovalue
hash .~
148 function ' Bucket3 | 13
g b of the by
R— hash table

Quter relation Inner relation (in-memory hash table)



Merge Join

60 | 70 ‘ Relation a

12

80 ‘ Relation b




Join ordering problem




Choosing the best execution plan









1Query =1index

Speed
VS
Memory & Update speed



New Tables
Slow Log
EXPLAIN



PERFORMANCE

EXPLAINED

http://use-the-index-luke.com
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MmuDB

http://coding-geek.com/how-databases-work/
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