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Clustered index key = 4 bytes

Secondary index key = 4 bytes

Key pointer = 6 bytes

Average row length = 300 bytes

Page size = 16K = 16384 bytes

Average node occupancy = 70% ( both for leaf and index page )

Fan-out for clustered index = 16384 * 70% / ( 4+6 ) = 1000

Fan-out for secondary index = 16384 * 70% / ( 4+ 6 ) = 1000

Average row per page for clustered index = 16384 * 70% / 300 = 35
Average row per page for clustered index = 16384 * 70% / (4 + 6 ) = 1000

ﬂ Clustered Index Secondary Index

2 1000*35 = 35,000 1000 * 1000 = 1,000,000
3 (1000)%*35 = 35,000,000 (1000)2*1000 = 1,000,000,000

4 (1000)3*35 = 35,000,000,000 (1000)3*1000 = BTMZ
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CREATE TABLE Userlnfo ( CREATE TABLE

userid INT NOT NULL AUTO_INCREMENT, idx_username_constraint (
username VARCHAR(30), username VARCHAR(30),
registdate DATETIME, PRIMARY KEY (username)
email VARCHAR(50), )

PRIMARY KEY (userid),
UNIQUE KEY idx_username (username),
KEY idx_registdate (registdate)

JEngine=InnoDB;

CREATE TABLE UserlInfo ( CREATE TABLE idx_username ( CREATE TABLE idx_registdate (
userid INT NOT NULL AUTO_INCREMENT, wuserid INT NOT NULL, userid INT NOT NULL,

username VARCHAR(30), username VARCHAR(30), registdate DATETIME),
registdate DATETIME, PRIMARY KEY (username,userid PRIMARY KEY (registdate,userid)
email VARCHAR(50), ); );

S Eala sy K

PRIMARY KEY (userid) L W~V ALL

);


http://dtcc.it168.com

B+# 2% 5| -InnoDB % 5|

STARTTRANSACTION;

INSERT INTO UserInfo values (aaa,bbb,ccc);
INSERT INTO idx_username_ constraint (bbb);
INSERT INTO idx_username(bbb,aaa);
INSERT INTO idx_registdate(ccc,aaa);
COMMIT;
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— select count(1) from stock
 KEY fkey stock 2" ('s_i id’), INT
* Avg row length: 355

id select_type table type possible_leys beery key_len ref rows Bdra
y |1 SIMPLE sock  index fley_stock_2 4 59833763 Using index
HBIES]: 64r428)
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eLogical reads: 12700001 Physical reads: 100057
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e SELECT ... FROM table where primary_key = ???
 SELECT ... FROM table where key = ???
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(L.1y | (124) | (4.1)

a:1,1,2,2,3,3
(a, b): (1,1),(2,2),(2,1),(2,4),(3,1),(3,2)

b:1,2,1,4,1,2
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e (primary keyl, primarykey2, ..., keyl,
key2,
— SELECT key2 FROM table WHERE key1=xxx;
— SELECT primary key2,key2 FROM table WHERE
keyl=xxx;
— SELECT primary key1l,key2 FROM table WHERE
keyl=xxx;

— SELECT primary keyl,primary key2, key2 FROM table
WHERE keyl=xxx;
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CREATE TABLE ItemLog(

logld INT NOT NULL AUTO_INCREMENT,
userld VARCHAR(100) NOT NULL,
itemld INT NOT NULL,

date DATETIME NOT NULL,

PRIMARY KEY(logld),

KEY idx_userld_date (userld,date)
JENGINE=INNODB;

SELECT COUNT(1) FROM ItemLog WHERE date>='2012-04-01"' AND date<'2012-05-01;

id select_type table type possible_keys key key_len ref rows Extra
1 SIMPLE temlog  index U ice_userld date 310 1 |Using where; Using index
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CREATE TABLE Userlnfo (

userid INT NOT NULL AUTO _INCREMENT,
username VARCHAR(30),

registdate DATETIME,

email VARCHAR(50),

PRIMARY KEY (userid),

UNIQUE KEY idx_username (username),
KEY idx_registdate (registdate)
)Engine=InnoDB;

SELECT email FROM Userinfo WHERE username = ‘David’

If: WERS|EHE: 4&& MR EE: 3
Then: —IFHEE7XKIZEEIO
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— Like Index Coverage

CREATE TABLE Userlinfo ( CREATE TABLE UserInfoDetail (

userid INT NOT NULL AUTO_INCREMENT, userid INT NOT NULL AUTO_INCREMENT,
username VARCHAR(30), username VARCHAR(30),

registdate DATETIME, email VARCHAR(50),

PRIMARY KEY (userid), PRIMARY KEY (userid),

UNIQUE KEY idx_username (username), UNIQUE KEY idx_username (username)
KEY idex_registdate (registdate) );

);

SELECT email FROM UserinfoDetail WHERE username = ‘David’
If: FBhRII&EE: 3
Then: 24100 /> N3
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e MySQL JOIN 257
— Simple Nested Loops Join

— Block Nested Loops Join
* MySQL 5.5+
— Classic Hash Join

* MariaDB 5.3+
* Block Hash Nested Loops Join
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For each tuplerin R do
For each tuple sin S do
If r and s satisfy the join condition
Then output the tuple <r,s>

For each tuple rin R do
lookup r join condition in S index
if founds==r
Then output the tuple <r,s>

Scan cost (no index) = R +R, XS = O(R,XS,)

Scan cost (with index) =R, + R, X S;,,_=O(R,)
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* INNER JOIN with Index

— INNER JOINERHZ ¥ ] BE 04

— DA AS BRI TR IR E NN ER AR

— Scan cost (with index) = R, + R, X S;,_=O(R,)
SELECT b.emp_no,a.title,a.from_date,a.to_date

FROM titles a

INNER JOIN employees b
on a.emp_no = b.emp_no;

id select_fype table type possible_keys beey key_len ref IOWS BExdra
P11 SIMPLE b index PRIMARY FRIMARY 4 300363 Using index
1 SIMPLE a ref PRIMARY emp_no PRIMARY 4 employees b emp_no 1

mysql> SELECT COUNT(1) FROM employees\G;

>k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k %k 3k 3k >k %k %k 3k %k %k %k %k %k %k k %k 1 row 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k %k 3k 3k 3k 3k >k %k %k %k %k %k %k %k k

count(1): 300024

T S, 7 1P (PN ~
mysql> SELECT COUNT(1) FROM titles\G; 1) ]

3k 3k 3k 3k 3k sk 3k 3k 3k 3k %k %k %k 3k 3k %k %k %k %k 3k 3k %k %k %k *k k k 1. row 3k sk 3k 3k 3k 3k 3k %k 3k 3k 3k %k %k %k 3k 3k %k %k %k %k >k 5k %k k k ok ok = \ \ Vi

count(1): 443308
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SELECT b.emp_no,a.title,a.from_date,a.to_date
FROM titles a

STRAIGHT JOIN employees b

on a.emp_no = b.emp_no;

id select_type table type possible_keys keey key_len ref owWs Extra
p |1 SIMPLE a ALL  PRIMARY.zmp_no 443803
1 SIMPLE b eq_ref PRIMARY PRIMARY 4 employees a.emp_no 1 Ising index

DI1CC2012
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For each tuplerin R do

N

store used columns as p from R in join buffer
For each tuplesin S do
If p and s satisfy the join condition
Then output the tuple <p,s>

*The join_buffer_size system variable determines the size of each join buffer

*Join buffering can be used when the join is of type ALL or index or range.

*One buffer is allocated for each join that can be buffered, so a given query might be
processed using multiple join buffers.

*Only columns of interest to the join are stored in the join buffer, not whole rows.

* Forjoin with no index

e Reduce inner table scan times T PN P
L WA /A VR Y 4
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2Bt H-Example

e QOuter table R
— (1,3’),(2,/b°),(3,c’),(4,d")
* Inner table S:
—(1,/2010-01-01"),(2, '2010-01-01"),(3, '2010-01-01’)

Outer table scan 1 1
Inner table scan 4 1
Compare times 12 12

DI1CC2012
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SELECT b.emp_no,a.title,a.from_date,a.to_date
FROM employees noindex b

INNER JOIN titles _noindex a ON a.emp_no =b.emp_no
WHERE b.birth_date >='1965-01-01";

id select_type table type possible_keys ey key_len ref Mows BExtra
N E SIMPLE b ALL 300623  Using where
1 SIMPLE a ALL

443463 Using where; Using join buffer

S N ala sy K
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SELECT b.emp_no,a.title,a.from_date,a.to_date

FROM titles_noindex a

LEFT OUTER JOIN employees_noindex b ON a.emp_no = b.emp_no
WHERE b.birth_date >='1965-01-01";

MySQL 5.5 709.645 sec (MySQL 5.5/ FFOUTER JOIN)

2Bt i6-BNL

id select_type table type possible_|loeys boesy key_len rf rowWs Bxdra
Nk SIMPLE b ALL 300629 Using where
1 SIMPLE a ALL 443463
MySQL 5.6 57.483 sec ~12x
id select_type table type possible_keys keey key_len ref rows Bdra
» 1 SIMPLE b AL 300504 Using where
1 SIMPLE 3 ALL 444828 Using where; Using join buffer (Block Nested Loop)

DI1CC2012
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For each tuple rin R do

store used columns as p from R in join buffer
build hash table according join buffer
for each tuple sin S do

probe hash table

if find

Then output the tuple <r,s>

o IHETEIE AR IED NSRRI EL IR L
« Join Buffer Size ] K/NR5E T Classic Hash Join &%
o HEEH TS EBE:

Scancost =R, +S.,_=0O(R,+S,)
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* QOuter table
— (1,3’),(2,/b°),(3,c’),(4,d")
* Inner table:
—(1,2010-01-01’),(2, 2010-01-01’),(3, 2010-01-01")

Outer table scan 1

Inner table scan 4 1 1

Comparetimes 12 12 3

DI1CC2012
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SELECT MAX(l_extendedprice)
FROM orders, lineitem WHERE

o_orderdate BETWEEN '1995-01-01" AND '1995-01-31' AND
| orderkey=0_orderkey;

MySQL 5.5 125.3sec

id select_type table type possible_keys bey key_len ref ows BExdra
1 SIMPLE orders range PRIMARY i_o_orderdate i_o_orderdate 4 4003 |Jsing where; Using index

1 SIMPLE lingitem  ref PRIMARY'i_|_ordenceyi_|_ordencey_guantty PRIMARY 4 dbt3.orders.o_orderey 1

MariaDB 5.3 23.104sec ~5x

id select_type table type possible_keys key key _len ref rows Edra

p |1 SIMPLE orders range PRIMARY i_o_orderdate i_o_ordendate 4 L 42008  Using where; Using index

1 SIMPLE lingtem  hash_ALL PRIMARY | _orderceyi | ordencey_guantity #hash#PRIMARY 4 dbt3.orders.o_ordedcey 5334673 Using join buffer flat, BNLH join)

S N ala sy K
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MySQL 5.5 125.3 157061

MysQL 5.5 (& FHi_I_orderkeyZ 5| ) 153.021 406879

MariaDB 5.3 (BNLH) 23.104 6077083

DTCC2012
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AT AW

o TH&1H
— ML)
— MRFEM

« MySQL T Zif]
— ML FE WOV &M (SQLE S LAZY)

e SELECT ... FROM t1 WHERE t1.a IN (SELECT b FROM t2);

e SELECT ... FROM t1 WHERE EXISTS (SELECT 1 FROM t2
WHERE t2.b = tl.a);

e Scan cost: O(A+A*B)

— PRACARAE (L 1T e

nY Ealatay K


http://dtcc.it168.com

AT AW

SELECT orderid,customerid,employeeid,orderdate
FROM orders
WHERE orderdate IN
( SELECT MAX(orderdate)
FROM orders
GROUP BY (DATE_FORMAT(orderdate,'%Y%m'))

)

# Time: 111227 23:49:16
# User@Host: root[root] @ localhost [127.0.0.1]
# Query_time: 6.081214 Lock_time: 0.046800 Rows_sent: 42 Rows_examined: 727558 Logical_reads: 91584 Physical_reads: 19
use tpcg;
SET timestamp=1325000956;
SELECT orderid,customerid,employeeid,orderdate
FROM orders
WHERE orderdate IN
( SELECT MAX(orderdate)
FROM orders
GROUP BY (DATE_FORMAT(orderdate,'%Y%M')) P\ P\ P)

); L WA AV A Y 4
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AT AW

id select_type table tvpe possible_keys key key len ref rowWs Bxtra
p |1 PRIMARY oders  ALL 867 Using where
2 DEPENDENT SUBQUERY orders  index OrderDate 9 867 Using index; Using temparary; Using filesort

SELECT orderid,customerid,employeeid,orderdate
FROM orders AS A
WHERE EXISTS
( SELECT *
FROM orders
GROUP BY(DATE_FORMAT(orderdate,'%Y%M'))
HAVING MAX(orderdate)= A.OrderDate

Y alsaY Ke
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AT AW

SELECT orderid,customerid,employeeid,orderdate
FROM orders A
WHERE EXISTS
( SELECT * FROM (SELECT MAX(orderdate) AS orderdate
FROM orders
GROUP BY (DATE_FORMAT(orderdate,'%Y%M')) ) B
WHERE A.orderdate = B.orderdate

);
id select_type table type possible_keys beey key_len ref rows BExra
N PRIMARY A ALL 867 Using where
2 DEPENDENT SUBQUERY <derived3> ALL 23 Using where
3 DERIVED arders index CrderDate 867 Using index; Using temparany; Using filesart

#Time: 111227 23:45:49
# User@Host: root[root] @ localhost [127.0.0.1]

# Query_time: 0.251133 Lock_time: 0.052001 Rows_sent: 42 Rows_examined: 1729 LogicaJireads:\IQZ\%’ Vol Ko
Physical_reads: 25 L AWV AV A N4
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AT AW

SELECT orderid,customerid,employeeid,A.orderdate
FROM orders AS A,
( SELECT MAX(orderdate) AS orderdate
FROM orders
GROUP BY (DATE_FORMAT(orderdate,'%Y%m’))

) AS B
WHERE A.orderdate = B.orderdate;

id select_type table type possible_keys beey key_len ref MowWs Extra
K PRIMARY cderived?s ALL keyD L 795 Using where
1 FRIMARY A ref OrderDate OrderDate 3 B.orderdate 1
2 DERIVED orders index CrderDate 5 T35 Using index; Using temporary; Using filesort

# User@Host: root[root] @ localhost [127.0.0.1]
# Thread_id: 1 Schema: tpcc QC_hit: No
# Query_time: 0.296897 Lock_time: 0.212167 Rows_sent: 42 Rows_examined: 941 Logical_reads: 1258,

Physical_reads: 28. 2w ratal st K
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csubquenyZ> ALL

—h

type possible_keys

distinct_leey
ref OrderDate
indes

AT AW

MySQL 5.6/MariaDBXf T2 1 4k
SRR TR T A AR AL

SEMI JOIN

TR MR E AL

SET optimizer_switch='semijoin=on, materialization=on';

beey key_len ref TowWs fittered Exra

795 10000 Using where

OrderDate 9 csubgqueny2> MAX(orderdate) 1 100.00

OrderDate 9 795 100.00 Using index; Using temporary

# User@Host: root[root] @ localhost [127.0.0.1]

# Thread_id: 1 Schema: tpcc QC_hit: No

# Query_time: 0.176819 Lock time: 0.147888 Rows_sent: 42 Rows_examined: 1729 Logical_10: 1927, Physical_lO: 29.

DI1CC2012
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* http://dev.mysql.com/doc/
* http://kb.askmonty.org/en/
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