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o MySQLUALRETE T £
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ARiEH4A

Relational RDBMS BEME

Tuple Row WE3R/AT

Attribute Column 5|/ E%

Restrict Predicate WHERE & 4 /[E %l /18 17]
Row-id/Rowid 18R AIME— 5| F3/Row-id

ROR(Rowid-ordered Retrieval)

ROR/Z%#E



http://www.orczhou.com/index.php/2013/03/mysql-source-code-query-optimization-index-merge-structure-cost/#41_Rowid-Ordered_Retrieval

4. ZHIEER?

== é Field Item String Item
SQL Parse Tree ZIHER | Field item [l String Item _
l l % Fltem_func_eq

Rule && Cost

j,l: (==
1 1 HE Item of WHERE(Item_cond_and)

l Table/Index statistics
Query Execute Plan IR/ a7 =
(QEP)

interface:read first/read next




Code show

new JOIN (Lex) ; R ET

JOIN: :prepare() ; °

JOIN: :exec() ;

if subquery in MySQL5.1 new JOIN (Lex);
JOIN: :prepare() ;
JOIN: :optimize () ;
JOIN: :exec() ;



ILZB T E

Query Rewrite
Const table detection

Range analysis
join optimization
plan refinement

execute plan

From: Sergey.P-2009-Understanding and Control of MySQL Query Optimizer



ﬁ{t#H(JI{’F-ReWI'Ite
SELECT * FROM

A LEFT JOIN B
WHERE B.col = 5

Const table detection o o o (null—rejected )

Range analysis
Rewrite subquery .
join optimization IN -> Exists

(push down)

Query Rewrite

plan refinement
execute plan




L2889 I ¥E-const table

Parse select

Query Rewrite

Range analysis

join optimization

plan refinement

execute plan

WHERE pk=const

AT L EENEHR?

RALRE B2 E B R MK
FEJOINIGFF BB HIlE, KK
B EEE RRE




ﬂt{tiﬁH‘JIﬂE-range X~ F3

Sk EIXT M Brange

- o
o e |
2< ke art< 6
Query Rewrite Y_P
10< key part< inf
Const table detection ‘

A A RORHeanae: sl scar
2< keyl part< 6

join optimization 4< key2 part< inf
plan refinement %‘*Blﬂg
B range:

2< keyl part< 6

execute plan :
- 4< key2 part< inf




Range-analysis

e Normal range ...z

e [ntersection

e sort-union

2< keyl<

4< key2<

WHERE
2< keyl<

4< key2<

WHERE
2< keyl<
4< key2<

cost/#rows

key1: 121 /100

key2: 178 / 147

key1 and key?2:
(Both ROR)
254.3 /68

key1 or key2:
354.3 /188




CostitH

B ;= cpu cost + io cost

IL

MySQL a0 e[ ER/AL 218 5%

info->read record(info) ; # IO COST
evaluate join record(join,...); # CPU COST

Xt FrangeE : LiREZEFI
X ZIROWID, AEIRIE
ROWIDER H 2 (— &I10),
BHfE, BiREWHEREE

(CPUE#E)



Range-analysis:normal range

e Normal range

key1: 141/100

WHERE
2< keyl< 6

table scan:150

. key2: 208 / 147
4< key2< inf 4

e cost iT&sample

key1:
e storagefi{fHiR[EITEREL, 100

e iocost=100
® cpu cost = (#rows/5)*2 =40




Range-analysis:normal range

e sample

explain select * from tmp range
where key2 partl > 89 and key2 partl < 100\G [eoiiuE (o) VI AN (O\ETE) W
id: 1 25 + 25/5*2 = 35
select type: SIMPLE
table: tmp range
type: range
possible keys: ind2
key: ind2
key len: 4
ref: NULL
rows: 25
Extra: Using where

show status like '3%Last query cost%';
Fommm - - +
| Last _query cost | 36.009000 |
Fommm - 4o +



Range-analysis :intersection/3 &

e Normal range

key1: 141/100

WHERE
2< keyl< 6

table scan:150

. key2: 208 / 147
4< key2< inf 4

M ZF 5lrangeiR [Blrowid &R 1E %
A 2Browid XX £ R4

1 range#B 2 RORBI(ENIR [B]#4
rowid&l & B & HEF 17 8#Y)
RN REIBEBES




Range-analysis :intersection range

e sample (Z%)

explain select count(*) from tmp index merge where
(keyl partl = 4333 and keyl part2 = 1657) and (key3 partl = 2877) \G
khkkhkhkhkhkhhhkhkhkhkhkhkhkkkkhkhkhkhkhkhkdkd ] row *hkhkkkhhhhkhhkhkhkkhkhkhkhkhkhkhhhhkkk
id: 1
select type: SIMPLE
table: tmp index merge
type: index merge
possible keys: indl, ind3
key: ind3,indl
key len: 4,8
ref: NULL
rows: 3622
Extra: Using intersect(ind3,indl); Using where; Using index

BTRSIEEMAAR + ROWIDEF AR + EFHFIEFRIEEAK



http://www.orczhou.com/index.php/2013/03/index-merge-intersection-ror/

Range-analysis : sort-union/3 &

e Normal range

WHERE
2< keyl< 6
4< key2< inf

key1: 141/100

table scan:150

key2: 208 / 147

o 7=

e MTREISHERBEZTENTEN




Range-analysis : sort-union

e sample (Z%)

explain select * from tmp index merge where (keyl partl = 4333 and
keyl part2 = 1657) or (key3 partl = 2877)\G
id: 1
select type: SIMPLE
table: tmp index merge
type: index merge
possible keys: indl, ind3
key: indl,ind3
key len: 8,4
ref: NULL
rows: 2
Extra: Using union(indl,ind3); Using where

cost: BN FRFIEEA + ROWID#EF A (FEROR)

+ BH A + SFHEICFIZRAR



http://www.orczhou.com/index.php/2013/03/index-merge-intersection-ror/

1L 3B T ¥E-range

2< ke art< 6
Query Rewrite Y_P
10< key part< inf
Const table detection ‘

A A RORHeanae: sl scar
2< keyl part< 6

4< key2 part< inf
join optimization
plan refinement %‘*Blﬂg
XY range:

2< keyl part< 6

4< key2 part< inf



Range-analysis : Eftt

o range T EZEEMERARSIZITER

o MySQLE#IZAEAE, REERARMES
31545 0(R L7 B R R RGHEH)

o FRAFHESIZEHMIFEMEO, A LIEAEIET AL
5 2] g4 |a) /i

o HERAAtiIRMErangeit®E, £ range— X
&



fit 1t 28H9 T ¥E-join optimization

Query Rewrite
Const table detection

RERR-HIEFEAFEER

TR 2

Range analysis

HEAR

plan refinement
execute plan




fit 1t 28H9 T ¥E-join optimization

select * from tl, t2, t3 where ...

@ @ cost=...
=
/ @ cost=...

() i @ @ cost=...
@ cost=...
@ cost=...

@ cost=...

& FRIR -



1L 28R T 4E-join optimizationEH

explain
select *
from

employee as A,department as B
where

A.LastName = 'zhou'
and B.DepartmentID = A.DepartmentID
and B.DepartmentName = 'TBX';

ref/IND_LN ref/IND_DID ref/IND_DN
o o
join optimization

ref/IND_DN ref/IND LN @ ref/IND_DID

o cost:




join optimization : B fth

e outer join&bLIEET, S E5%H#E Aleft join
e JOINRE[Aleft-deep tree

o IR TA[EE, outer join&R4E kR Hinner join
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Explain explain
o iffuf/walkthrough

o —LEEIFEEIN

o keylen
o select type




Explain - walkthrough

explain

*kkkkkkkkk ] row *hkkkkkkkkk

id: 1
select type: SIMPLE/UNION/PRIMARY/SUBQUERY
table: A
type: ref/const/eq ref/ref/...
/range/index/ALL

possible keys: IND L D,IND DID
key: IND L D
key len: 43
ref: const rows: Fi{hHETEHIER

rows: 1 Extra: Efh{ER

Extra: Using where /using index/using




Explain - key len

CREATE TABLE "department’ ( key_len: 5 = INT(4 bytes) + NULL(1)
"DepartmentID” int(11l) DEFAULT NULL,

"DepartmentName”~ varchar (20) DEFAULT NULL,
KEY "IND D ( DepartmentID’),

— N
KEY 'IND DN' (' DepartmentName ) e NULL FEFN—TFT
) ENGINE=InnoDB DEFAULT CHARSET=gbk;
kkkkkkkkkk 1. yrow *kkkkkkkkk e VARCHAR m‘ﬁk' gﬁ/l\"""“'
id: 1
select type: SIMPLE [ ) %?%?%’F%:gbk*z utf8*3
table: B
type: ref ° Eﬂﬂ
possible keys: IND D,IND DN
key: IND D
key len: 5 int 4
ref: test.A.DepartmentID .
datetime 8
rows: 1
Extra: Using where bigint 8
CHAR(M) M*w...

%% : Data Type Storage Requirements



http://dev.mysql.com/doc/refman/5.1/en/storage-requirements.html

Explain - key lenE 2 &K

REATE TABLE  tmp keylen (
*id® int(11l) NOT NULL,
"nick’ char(10) DEFAULT NULL,
"address’ char(20) DEFAULT NULL,
"color char(10) NOT NULL,

KEY "ind t° ('id , nick’, address’)

) ENGINE=InnoDB DEFAULT CHARSET=latinl

explain select * from tmp keylen
where
id >=1
and nick = 'zx'\G
kkkkkkkkkk ] row *kkkkkkkkk
table: tmp keylen
type: range
key: ind t
key len: 15
Extra: Using where

id >=1 and nick =

XMySQLE i, XM Range:

id > 1
id = 1 and nick = 'zx'
St Hkey leny 5l 4F015

EERE&EAH, FTLL, key_len 215

2% : Data Type Storage Requirements



http://dev.mysql.com/doc/refman/5.1/en/storage-requirements.html

Explal

explain select
from
tmp users
where
uid =
and 1 date >=
khkkkkhkkkkkkkkkk
id:
select type:
table:
type:
possible keys:
key:
key len:
ref:
rOWS:
Extra:

N - key lenF HITIT X EFAT

*

9527
'2012-12-10 10:13:17'\G
1. row ***kkkkkkkkkkkkkkkkk
1
SIMPLE
tmp users
ref
ind uidldate
ind uidldate
4
const
418
Using where

CREATE TABLE tmp users  (

“id® int(11) NOT NULL
AUTO_INCREMENT,

"uid® int(11]) NOT NULL,

"l date datetime NOT NULL,

"data’ varchar (32) DEFAULT NULL,

PRIMARY KEY ('id‘),

KEY "ind uidldate’ ('uid , 1 _date’)
) ENGINE=InnoDB DEFAULT CHARSET=gbk;

fiZ R : {1 A force index



http://bugs.mysql.com/bug.php?id=12113
http://bugs.mysql.com/bug.php?id=12113

Explain - type

type: JOINI R, MBIHEHR

const

RE-FICR, NMKE—FRSIMNERSIA

WHERE primary_key=1;

ref/eq_ref/ref_or_null

5IF / ¥—%5I5IA / (or null)

key=1 / A.un_key = B.col3

range / index_merge

FEEEFME / 1T RFIRE. FE

key > 10

index 2F5|1 3 EAusing index, Nl {31 E=HE
=N, 2IRFS|IRFHAHE, BERR
ALL exRAM

unique_subquery /
index_subquery

INF&Eif], REREXISTS/E,
{5 FAME— /& 5 | ¥ first matchf3$

full-text

FEAEXH*S

system

MylSAMZ/B 2R ABE—FIER




Explain - type - Index_merge

SRS MRS WEBE

SELECT *

FROM AR key1flkey2#EBrowid, RIF
tmp index merge mergeEEMIN: —WR :

WHERE

X _ o FMARBIVEIRFBE
eyl partl = 2
or key2 partl = 4 o MFBRALETER M

select keyl part2,key3 partl
from

tmp index merge MR key 1Rlkey 2BX IR, BRiF
where merge RN NG ; RN :
( keyl partl 4333 o PBARBIVEHEARORN

and

keyl part2 1657

)

marmrd bacsr oamandT = 29507777\



Explain - type - index

£R51E55%

type:

possible keys:
key:

key len:

ref:

rOWS:

Extra:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

index

NULL

ind uidldate
12

NULL

824

Using index

index

NULL

ind uidldate
12

NULL

824

Using where

MMExtrafusing index, JiRXB—1P

M5IMMEITHE. THEX;

BN, XE—TMRRRE MFE RS

i, PRMIE =




Explain - type - index_subquery

explain index_subquery@Afirst match KN, ¥R
select * from tmp tl
where
id in FINBIENR N T %MAT MM index_subquery
( :
select id from tmp t2 * m&:left_exp in (Subquery)
where age = 3 o REMMABATIMMAIFMAREF/EQ_REF
) ;
id: 2 o select listA IR HAIFIE re BB
select type: DEPENDENT SUBQUERY
table: tmp t2
type: index subquery FRENHBNE:
possible keys: ind id,ind age ° idin(uoiﬁ!t
key: ind id i L
key len: 5 o FIMMAMBIlind_id(id), Kref
ref: func o select listhR3Mid, IERrefIREINN

rows: 1
Extra: Using where

unique_subquery¥&@iTFit, RBMHERNE—IRS]




CREATE TABLE tmp index merge (
“id® int(1l) NOT NULL,
"keyl partl’ int(11) NOT NULL,

(
"keyl part2  int(11) NOT NULL,
"key2 partl’ int(11) NOT NULL,
"key2 part2’ int(11) NOT NULL,
"key2 part3’ int(11) NOT NULL,
"key3 partl’ int(11l) NOT NULL DEFAULT '4',
)

PRIMARY KEY ( id°
KEY "ind2° ( key2 partl’, key2 part2 , key2 part3’
KEY "indl" (" keyl partl’, "keyl part2 , id ),
KEY "ind3" ( key3 partl’, id")

) ENGINE=InnoDB;

N
N
N



X Fusing index

type:index
Extra: using index; using where;



BEARENATITR
Order by

QEP refinement

WK % 0T ;



