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1:36.28 /opt/mysql/ente
2:44.49 jsvc.exec -java
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[rootRGAOl1l performance]#
/usr/local/mysql/bin/mysqldumpslow -s t -t 3
/usr/local/mysql/data/slow.log
slow_query log
slow query log file . Reading mysql slow query log from
/usr/local/mysql/data/slow.log
Count: 4124 Time=0.00s (18s) Lock=0.00s (2s)
Rows=0.0 (46), admin[admin]@3hosts
SELECT * FROM mysql.backup progress WHERE
backup progress.backup id > 'S' AND
backup progress.current time > 'S'

Count: 4124 Time=0.00s (17s) Lock=0.00s (1s)
Rows=0.0 (11), admin[admin]@3hosts
SELECT * FROM mysql.backup history WHERE
backup history.backup Id > 'S' AND
backup history.end time > 'S’

TODAtl: SHOW [FULL] PROCESSLIST, FLUSH STATUS; <run query>; SHOW STATUS;
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[root@GAOl1l performancel]# cat /usr/local/mysqgl/data/GAOl.err

150413 21:56:37 mysqld safe Starting mysqld daemon with databases from /usr/local/mysql/data

2015-04-13 21:56:37 0 [Warning] TIMESTAMP with implicit DEFAULT value is deprecated. Please
use --explicit defaults for timestamp server option (see documentation for more details).

2015-04-13 21:56:37 0 [Note] /usr/local/mysql/bin/mysqgld (mysqld 5.6.24-enterprise-
commercial-advanced) starting as process 2569

2015-04-13 21:56:37 2569 [Note] Plugin 'FEDERATED' is disabled.

2015-04-13 21:56:37 2569 [Note] InnoDB: Using atomics to ref count buffer pool pages

2015-04-13 21:56:37 2569 [Note] InnoDB: The InnoDB memory heap is disabled

2015-04-13 21:56:37 2569 [Note] InnoDB: Mutexes and rw locks use GCC atomic builtins

[root@GAOl1l performancel# cat /var/log/messages | grep Warning

Sep 7 10:02:24 GAOl kernel: Warning: Intel CPU model - this hardware has not undergone
upstream testing. Please consult http://wiki.centos.org/FAQ for more information

Sep 7 12:58:43 GA(Ol kernel: Warning: Intel CPU model - this hardware has not undergone
upstream testing. Please consult http://wiki.centos.org/FAQ for more information

Sep 7 21:59:50 GAOl kernel: Warning: Intel CPU model - this hardware has not undergone
upstream testing. Please consult http://wiki.centos.org/FAQ for more information
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Root Account Without Password 4 sinutes ago x
oot Account Without Passwon! & maiutes 30 x
Servwr Mas Accounts Vithowt ... 0 mardtes age =
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Database Activity - All My SQL Instances

12:13 |

Current v Worst - Subject
@ @ mylab localdomain, mylab_localdomain:3306
("] (1] mylab localdomain, mylab localdomain:3306
@ mylab.localdomain, mylab_localdomain:3306
@ mylab.locald in, mylab_locald in:3306
(1] (7] mylab localdomain, mylab_localdomain:3306
('] mylab.localdomain, mylab_localdomain:3306
A oy mylab.localdomain, mylab._localdomain:3306
oy A mylab localdomain, mylab localdomain-3306

@ select (SUM) @ Insert (SUM) @ Update (SUM)
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Root Account Without Password

Server Has Accounts Without A Password
Average Statement Execution Time Excess...
SQL Statement Generates Errors or Warnings
Server Has Anonymous Accounts

MySQL Instance Is Experiencing A Query P...
InnoDB Log Buffer Flushed To Disk After Ea...
User Has Rights To Database That Does Not...
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Enterprise Monitor Dashboard
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Copyright © 2005, 2013 Oracle wndicr ax sfikates. All tighes tesarmd 3.0.0.2886 - mylab locadomain (192 168 1 10) - Aug 27, 2013 1136.01 am (Up Since’ 1 hout, 24 mintes 8g0) - About _

Database Statistics - . . .
"The MySQL Enterprise Monitor is an absolute

Database Availability must for any DBA who takes his work seriously.”

Day 100% I
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- Adrian Baumann, System Specialist
Month  100% |

Federal Office of Information Technology &
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Performance Monitoring
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B begin @ commit @ roliback @@ savepoint @ rollback savep.. B release savep.. e
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3 a 3
a a
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Enterprise Query Analyzer
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Query Response Time index (QRTi)
~JIV—Y—-EXLNLIEET N
5 e ACNE Y &Y )Ly B V2V |

® select (SUM) @ Insert (SUM) @ Update (SUM) @ Replace (SUM) 8 Delete (SUM) I Call (SUM)

Show| 25~ |entries | Export data options... - | Showing 1 to 25 of 469 entries

o
— OI IJ —} \ 7j — 7 \/X}E;;;jg% QT & oot o 15 Counts QRTI Latency (hh:mm:ss.ms) Roy

Exec = Emr & Warn % Total ¢ Max ¢ Avg ¢ Avg History Total %
=~ SELECT c FROM sbtest! WHERE id = ? (1) test 19,991 0 0 100 @ 2274 0798 0000 19991
=~ commrr (1) mem 9,289 0 0 100 @ 8153 0164 0001 e 0
[= ~ INSERT INTO sbtest1 (i...c . pad ) VALUES (...) (1) test 2,000 0 0 100 @ 0196 0002 0000 2,000
=~ commr (1) test 2,000 0 0 100 @ 145388 0307 0053  mesimem 0
[= ~ UPDATE sbtest1 SET ¢ = ? WHERE id = ? (1) test 2,000 0 0 100 @ 0939 0148 0000 2,000
=~ SELECT DISTINCTROW c FR_? AND ? + ? ORDER BY ¢ (1)  test 2,000 0 0 100 @ 1199 0.764  0.001 200,000
[= ~ SELECT c FROM sbtest! W...? AND ? + ? ORDER BY c (1)  test 2,000 0 0 100 @ 0668 0809 0000 200,000
[= ~ DELETE FROM sbtest1 WHERE id = ? (1) test 2,000 0 0 100 @ 0950 0218 0000 2,000
= ~ SELECTSUM (K ) FROM s_id BETWEEN ? AND ? + ? (1) test 1,999 0 0 100 @ 0470  0.797  0.000 1,999
[= - SELECT c FROM sbtest! W...id BETWEEN ? AND ? + ? (1) test 1,999 0 0 100 @ 0526 0798 0000 199,900

ORACLE
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Advantages of the Query Analyzer
over Slow Query Log
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Query Response Time Index (QRTi)
- FIITUDIY—-EXRE] (Qos) ZHAITE W
« =)\ I =T, FEIRTDOA R ADQoSHEITE

« DITUNTA=N> AMER DB DE—RITEEAE

Counts

Query Response Time auen ¢ Database ™ & ¥ e ¢ (Em o (Wam o
Green (Optimum) < 100ms :v INSERT INTO sbtest1 (i...c , pad ) VALUES (...) test 161,133 0 ol 10@
= v INSERT INTO sbtest1 { k_.LUES ..}/, .. % test 20 0 o] 050 @
Yellow (Acceptable) 100ms < 400ms =~ SELECT SUM (K ) FROM s..id BETWEEN ? AND ? + ? test 161,156 0 ol 100@
Red (Unacceptable) 400ms < =~ SELECTDISTINCTROW c FR._? AND ? + ? ORDERBY ¢ test 161,160 0 o] 100 @
= ~ CREATE INDEX k_1 ON sbtest1 ( k ) test 1 0 o] 000 @
Query Response Time Index =~ SELECT c FROM sbtest1 W._? AND ? + ? ORDER BY ¢ test 161,157 0 ol 1.00@
0.0 =~ BEGIN test 161,139 0 o 100@
- 0.50 = v CREATE TABLE sbtest1( ._. = innodb MAX_ROWS =? test 1 0 of 0os0@®
S ow =~ COMMIT test 161,091 0 0] 069 @
0.20 - = ~ DROP TABLE sbtest1 test 1 0 o] 050 @

ol 11830 RLES T840
B grti -

28 : Query Response Time index (QRTi)
http://dev.mysal.com/doc/mysqgl-monitor/3.0/en/mem-features-grti.html
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http://dev.mysql.com/doc/mysql-monitor/3.0/en/mem-features-qrti.html
http://dev.mysql.com/doc/mysql-monitor/3.0/en/mem-features-qrti.html
http://dev.mysql.com/doc/mysql-monitor/3.0/en/mem-features-qrti.html
http://dev.mysql.com/doc/mysql-monitor/3.0/en/mem-features-qrti.html
http://dev.mysql.com/doc/mysql-monitor/3.0/en/mem-features-qrti.html
http://dev.mysql.com/doc/mysql-monitor/3.0/en/mem-features-qrti.html
http://dev.mysql.com/doc/mysql-monitor/3.0/en/mem-features-qrti.html

Missing Indexes

IndexhVEEW\R., T—=TN2E&EDT—H%0EBLTNWS, —
X:EU _C\y FLEEIEEIEEEL\L% (j: T'(Z’]O)Temp Table C Total ¢ Disk % &
IR I DEINTA—N D ANEEBIRRTRADE T, 0o

36 100

OTVUESR [[T) Show / hide columns  [fll 7/

Show| 10 v |entries| F—HDIIAM— AT . v Showing 1 to 10 of 647 entries 2 3 4 5 Next Last

_ #5EE (hh:mm:ss.ms) TH
g1V $ | TF—HRK—Z ¢ | & QRTi — - —
p——— %E v ﬁ%‘" - %IE'I = :Fﬁ ¢ ‘Fﬁ{El’DEE é%‘i‘ ¢ :Fﬁ
[+]= ~ SELECT COUNT (*)AS "._RE “state” = ? LIMIT ? (1) mysq| ] 22 0 0 086@ 2.384 7.688 0.108 o 22
[+] = * SELECT "plugin_name’ FR...ORDER BY “plugin_name" (1)  mysq| ] 26 0 0 079@ 3.498 6.254 0.135 A 754
[+] == * SELECT "plugin_status .._ugin_name = ? LIMIT ? (1) mysql (Gl 2 0 0 000@ 6.862 5589 343 1
—
[+ == ~ COMMIT (1) mem 15,423 0 0 100@ 133520 4259 0.006 - ~ 0
[+] = * UPDATE "mem__inventory™...e" = ? WHERE "hid" = ? (1) mem 897 0 0 0998 14739 4136 0.016 e a97
[+ ~ SELECT GROUP_CONCAT ( *._.in_status™ = ? LIMIT ? (1) mysq| ] 1 0 0 000@ 4.022 4.022 4.022 1
[+] = * UPDATE "'mem__inventory"...p" = ? WHERE “hid" = ? (1) mem 25 0 0 002@ 4029 3.949 0.161 25
[+] = ~ DELETE FROM "‘mem__quan’..timestamp™ < ? LIMIT ? (1) mem 22 0 0 095@ 3.954 3.949 0.180 L D 0
[+]= ~ UPDATE "mem__inventory"...p" = ? WHERE "hid" = ? (1) mem 1 0 0 000@ 3.942 3.942 3.942 1
[+ == ~ UPDATE ‘mem__inventory’._p" = 2 WHERE “hid" = ? (1) mem 93 0 0 097@ 0977 3942 0011 Ao 93
<« | T | ,
| F—HOIIANR— AT v | 2 3 4 5 Next Last

ORACLE
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New, Un-optimized Statements
FHEMBEUEETSNEIIV-0A. FERBIELEN TR VVIREE

OTVUZER
Showl‘l[)—'lentries | T—BDOIIAMR— AT v |
$ |T—HAR—2 % |4 ¢ Ao=k QRTI
$ |IS5— ¢ |25 ¢ ast ¢
> BY TIMESTAMP (1) mem [ 1 0 0 100@® 0001
> BY TIMESTAMP (1)  mem (] 1 0 0 100@ 0001
> BY TIMESTAMP (1)  mem (] 1 0 0 100@ 0001
> BY TIMESTAMP (1)  mem (] 1 0 0 100@ 0001
ser_id” =2 (1) mem 3 0 0 100@ 0.006
63", ..(1) mem (] 4 0 0 100@ 0010
=2)(1) mem @ 1 0 0 100@® 0001
es AS (1) mem (] 2 0 0 100@ 0002
(1) mem 6 0 0 092@® 0220
ctions™ ...(1) mem 6 0 0 092@® 0227

4

mE O
0.001
0.001
0.001
0.001
0.005
0.013
0.017
0.180
0.461
0.672

| Show / hide columns

W v

Showing 1 to 10 of 450 entries

2 3 4 5 Next Last

| F—HOITIRK— AT v

ORACLE

#5EE (hh:mm:ss.ms) T8 Temp Tables _

T o FEEOEE @ ¢ ¥ o Total o Disk% o | o0 T
0.001 28 28 3 0 10:23:59
0.001 28 28 3 0 10:23:59
0.001 28 28 3 0 10:23:59
0.001 28 28 3 0 10:23:59
0.002 3 1 0 0 10:15:04
0.002 8 2 0 0 § 2015/03/01 22:03:10
0.001 2 2 0 0 § 2015/03/01 22:03:09
0.001 44 22 0 0 § 2015/03/01 21:48:21
0.037 B .| 6 1 0 0 § 2015/03/01 21:42:33
0.038 AN 6 1 0 0 § 2015/03/01 21:42:33

11 | »
2 3 4 5 Next Last
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High Rate of Low Latency Statements
BVWERTEBIENFRELTVSIIIVU-DIE

IIVEER I Show / hide columns  |fli] 7
Show 10 v |enties | F—&DIIAM— AT . v | SLTEIT LT LD B T 23 4 5 Next Last
ol oz s |l o hork ORTI _ HF5R (hh:mm:ss.ms) i T8 Temp
BT ¢ IS5S— ¢ BEF ¢ ait - &5 ¢ 9 ¢ FHEOEE &t ¢ T§ ¢ Total ¢
UES(...(1) mem 8,476 0 0 095@ | 428917 1.660 0.032 _ AN 8,545 1 0
mem 23,397 0 0 100@ | 139170 4259 0.004 ke 0 0 0
een’ ) (1) mem 8,491 5 0o 100@ 59 801 1.150 0.007 suol | 18,989 2 0
)] mem 493 0 0 090@ 19.218 1.071 0.039 [ Y 493 1 0
dTotal )AS (1)  mem [ 48 0 o 050® | 12150 2220 0253 N, 480 10 96
M ( SELECT .. (1) mem G 48 0 0 0508 10.050 0.542 0.209 A n 430 10 96
Chid =72 (1) mem 1,334 0 0o 100@ 9737 4136 0.007 A 1,334 1 0
Ecid=2(1) mem 662 0 0 093 @ 8.664 3.277 0.013 e | 663 1 0
ble” ) (1) mem 29 0 0 07189 5071 0778  0.175 A A AN 29 1 0
) mem 66 0 0 089@ 3.536 1.248 0.054 A 66 1 0
] | m | P
 FT—HADOIOAR— AT v 2 3 4 5 Next Last
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CLI: FIREDH B I V%ZRFR — EXPLAIN;
EXPLAINX CATTANA T DTSR MR O

explain select * from
world.CountryLanguage ﬁ *ﬁ;
where CountryCode = 'JPN'¥G *

— ATYIANEDSDIERETNTLSH?
*kkkkkkkk ] . row *hkkkkkkkkkkk — 77’(}[;‘] FD\M\EEDRD\?
id: 1 — EOFT=TIb. A LM TUTHEREINTLSH?
select type: SIMPLE
table: CountryLanguage
type: ref
possible keys: PRIMARY,CountryCode . _
key: PRIMARY IBIE/F1—22% - U F OfE AR 0EUTS:
key_len: 3 - ASTVIREEN/ESE
_Tef: const - F-IIER, T-IRRLER
-2 — JIVEEZEE

Extra: Using where
1l row in set (0.00 sec)

ORACLE’




CLI: EXPLAINDZIEHE

- F=JILZEC1THNEN S,
—id... 7IUDID (7=JIDIDTEBRVDTER)
—select_type... VTUDFIEFEZZRT
—table... WROT—J)
—type... VA—=RPICRAIAT , EOSICT-TINCTICRAESN BN 2R,
—possible_keys... F|FARIgERF—,
—key/key_len... IEIRENF—ELED RS,
—rows... {TTEOHIERIEHD,
—Extra... AJT74XAHE> N,

ORACLE
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CLl: Bl D H DV I V%% R — EXPLAIN EXTENDED;
EXTENDED ¥—J— RS I TERITBE. H(Cfiltered hTANEENFET, 4

[world]> explain extended select * from world.CountryLanguage where CountryCode = 'JPN'¥G show warnings¥G
khkkkkkkkkkkkkkkkkkkkkkkkkkkx ] row **kkkkkkkkkkkhkhkhkhkhkkhkhkkkkkkx
id: 1
select type: SIMPLE
table: CountryLanguage — NI Az _ — o — o AL
T T—IIWEHLCIOTIINAUIEEN DT T ITOEEDENS
possible keys: PRIMARY,CountryCode
key: PRIMARY

Key_em: S Warning(Cld. ATFAYAHN SELECT 25— hA> DT —T )L
rows: 6 BLUNTLBZEDQIS(EERT EH., EFMRIBIUEEILI—
filtered: 100.00 JVOERR1E(C SELECT NEDIIICREZ DN BLMIHE(CLOT
Extra: Using where Egii@'ftjutx((—_E@ﬁjé%@ﬁﬂd)x%b\\ﬁﬁéhijo

1 row in set, 1 warning (0.00 sec)
khkkhkkkkkhkkkkkhkkkkkkkkkkkkkkkkk 1. row *k*kkkkkkkkkkkkkkkhkkkkkkkkkkk

Level: Note

Code: 1003

Message: /* select#l */ select “world . Countrylanguage . CountryCode  AS “CountryCode’,
"world . Countrylanguage . Language AS Language , world . Countrylanguage . IsOfficial AS "IsOfficial’,
"world . Countrylanguage . Percentage  AS "Percentage from "world . CountrylLanguage
where ( world . Countrylanguage . CountryCode = 'JPN')
1l row in set (0.00 sec)

ORACLE’



GUI: MySQL 5.6 + MySQL Workbench (Visual Explain)

°He

JOINDJIEZEE—

= 4L
ﬁ.’_gﬁ_[ HE

AT IO DTICZAINE - 2B THE

¢ Iiﬁe(confirm)
— ALL(full table scan)
° (confirm)
— Full index scan
— Full Text Index Search
¢ ?'@@(good)
— Range (>,<, between)
— Reference
e EIlﬂEE(Best)
— EQ_REF

ORACLE

B MyS0L Workbench = (=] =8
#r  MyConnection \
File Edit \View Query Datkbase Server Tools Scriping Help

SEe SESEEE
SEL File 1
= HIZ & 8 058 5 |8

1= SELECT ¢ AT{customer.last name, '
address.phone; film.title

== a (1] [=

"y customer.first_name) AS customer,

FROM rental INNER JOIN customer ON rental.customer_id = customer.customer_id

INNER JOIM address ON custoser.address id = address.address_ id
IMNER JOIN inventory ON rental.inventory id = inventory.imventory id
INNER JOIM film ON inventorv.film id = fi]_m.f_l'i_lm id

Fl i

Query Plan | Raw Exglain Data | Explain |
Display Cest B |

*. ]

- I m \
Switch EXPLAIN views

Switch between 'Result’
and 'Explain’ views

nested e
o

mested

bop

Full Table Scan

Arcess Type: ALL
Full Table Scan
Cost Hnt: Very High - wery cosily for large tables (nok so mudch for smal ones).

Mo usable ndexes were found for the table and the optimizer must ssardh every row.

Consider adding an index.,

Wy MEndess -
Poscsible Keys: PRIMARY

Riowws Examined per Scan: 1000
Rows Produced per Jain: 1000
! Filtered (ratio of rows produced per rows examined): 10036
Hnt: 100%%G is best, <= 18% is worst
A low value means the query examines a lot of rows that are notreturned.

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |

leop

Unigue Key Lookup

address
PRIMARY

cusiomer
FRIMARY

Hover for additional
information

—




Z23) MysQL5.7 - Visual and JSON EXPLAINADIA MEERIE
IHEARMNREZR - (CERE{LZEHE o query. block" {

JSON EXPLAINZL5E "cost_info": {

"query_cost": "200.40"

7RI EER IR NBEHREE TR tabler {

_ L 'table_name": "nicer_but_slower_film_list",
MySQL Workbench®Visual ExplainlCHFRx Jaccess_type™ "ALLY,
rows_examined_per_scan": 992,
"rows_produced_per_join": 992,
"filtered": 100,
Query cost: 200.40 "cost_info": {
query_block #1 "read_cost": "2.00",
"eval_cost": "198.40",
' "prefix_cost": "200.40",
"data_read_per_join": "852K"
+
"used_columns": [
"FID",
"title",

200.4 1992 rows

nicer_but_slower_film_list (materialized)

"description",
"category",
"price",
"length",
"rating",
"actors"

119.63 714.83
‘/esk 496 rows _ @ 496 rows

loop - loop

Full Table Scan Non-Unique Key Lookup

category film_category film

fk_film_category category =~ PRIMARY

ORACLE




MEM: BIREDH S IV HFR — EXPLAIN;
MySQL Enterprise Monitor_EDEXPLAINTA T T4NA S DEEATHE R 2 TR

[ HINER [ ATV " EXPLAIN JTY | 432

PRI AETOR HIEAOITUOEXPLAINE D (BEEHE).
v HIAER 7 IA aHEA
) . ) id select_type table type  possible_keys key key len ref rows | extra
Show| 10 ~ |entries| T—%0OTUA 1 SIMPLE  Country ALL  PRIMARY null null null 239  Using where; Using temporary; Using filesort
1 SIMPLE City eq_ref PRIMARY PRIMARY 4 world.Country.Capital 1 Using index
1 SIMPLE CountryLanguage ref PRIMARY,CountryCode CountryCode 3 world.Country.Code 2 Using index

[+ ~ EXPLAIN SELECT @@

[#]= ~ EXPLAIN SELECT LANGL

=~ SETc i s world 6 0 0 100 0018 0006 0.003
0 100@ 0030 0008 0.005

B Close

(=1}
(=]

> SELECT Language, COUNT(... BY LANGUAGE L|MIT® world (G
[+] 7= ~ SET "character_sel_resuns = ? (2}

[+] 5= ~ /* mysqgl-connector-java...olation, @@wait_timeou

&

0.008  0.001 0.000

SELECT Language, COUNT(?)} FROM CountryLanguage JOIN Country ON
0.014 0.007 0.002

CountryLanguage.CountryCode...

[+]= ~ SELECT @@SESSION . “aut..ation , @@wait_timeout (2) world 45 0 0o 100@® 0015 0002 0000
[+] = ~ SELECT VALUE FROM "mysq...entory’ WHERE NAME = ? (2)  world 45 0 0 100@ 0013 0001 0.000
[+ ~ SELECT SYSTEM_USER () (2) world 45 0 0 100@® 0009 0001 0000
[F = ~ SELECT "connection_id" () (2) world 45 0 0 100@ 0009 0001 0000

< I |

3¢ MySQL Enterprise Monitor Proxy and Aggregatori=U<L(E. MySQL Enterprise Plugin for Connector/) MHETY,

ORACLE
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http://dev.mysql.com/doc/mysql-monitor/3.0/ja/mem-proxy-aggregator-architecture-overview.html
http://dev.mysql.com/doc/mysql-monitor/3.0/ja/mem-proxy-aggregator-architecture-overview.html
http://dev.mysql.com/doc/mysql-monitor/3.0/ja/mem-proxy-aggregator-architecture-overview.html
http://dev.mysql.com/doc/mysql-monitor/2.3/ja/mem-qanal-using-cj.html
http://dev.mysql.com/doc/mysql-monitor/2.3/ja/mem-qanal-using-cj.html

select_type: 7 TUDIEFAZIBIEL X it

select_type CUIUDIE S HESR -
JOIN
SIMPLE
UNIOR HIUOBEICHUT
UNION, UNION RESULT Fa1—— T EEH
57911

FROMAEI DY I TIY... PRIMARY, DERIVED
ZOAtE... PRIMARY, SUBQUERY, DEPENDENT SUBQUERY, UNCACHEABLE SUBQUERYZXE,
BT HTUHNUNIONICIR D TULVRIEA ... DEPENDENT UNION, UNCACHEABLE UNION

s e T e s +---—-- tommmm oo +
| 1d | select_type | table | type | possible_keys | key_len | ref | rows | Extra |

L L P L e e et t-mm—-- N et SRR t-—mm - t---—-- tmmmmmm i mmm - +
| 1 | SIMPLE | CountryLanguage | ref | PRIMARY,CountrycCode | PRIMARY | 3 | const | 6 | Using where |

ORACLE’




type: LA—R7I€AR
const* * * PRIMARY/UNIQUE(C &L )i 7w T
system+ + - L1—RMITOT—-TI -
ALL: - T—=J )L AFv>
index* * * A >TYIAZAFv>
eq_ref+ - - PRIMARY/UNIQUEIC&BIO0IN
refe s+ IZ—=D TRV >TIRCLDHEMELE
ref or_nulls* + IZ—=J TRV >TYIRCLBFMECEILIS NULLODOR
range- * * SEHIIRZR
fulltext- - - EXIRZR
index_merge* * *2DDERB1>TYJIA%ZAND/OR
unique_subquery+ « <37 TUATPRIMARY/UNIQUETILYI 77y
index_subquery* * B3I TUAN Tref

s EEEE R e e e e s +---—-- tommmm oo +
| 1id | select_type | table | type | possible_keys | | key_len | ref | rows | Extra |

S LT L L L LR R EEEE L EE PR B t-—mm - t---—-- tmmmmmm i mmm - +
| 1 | SIMPLE | CountryLanguage | ref PRIMARY,CountryCode | PRIMARY | 3 | const | 6 | Using where |
o= — o ——————————— o —mm——mm——————— 4 :

ORACLE’




Extra: A7 7141 HED M

Using where... 7—J)LMSATH D 1y F NI . WHEREBIDSRAFCL O TEBICRDIAEND 4
Using index... 1 > T YR &FE>TOIVEEERE KD EZRT

Using filesort... J74ILY—bK (D4vIY—K) (C&HTY—-bhZ2T3

Using temporary... 7IVEFER I BD(CTMRIUT-TILHAnE

Using where with pushed condition... engine condition pushdownZ ¥ FH

Using index for group-by... MIN()EZ(EMAX()C LD TESTZITIR. VTN TV IRE T2 BV TAERTES

Distinct... JOIN[CEWTDISTINCTICL > T— R ERZERRUAFNERSRVES . NERZROF—TDISTINCT
EFRHES

Range checked for each record (index map: N)... EULVOIN, (F(FT)LIOINICHTL)
Not exists... LEFT JOINICEWT. ABPRICNYF I DI TMAELAVW - REFZERUIEVW L Z RS
Using join buffer... JOIN/\wI 7R FIBEN TR EZRT

s EEEE R e e e s t--m o ST :
| 1id | select_type | table | type | possible_keys | key_len | ref | rows | Extra |

S LT L L L LR t-mm—-- N et SRR t-—mm - TR R e T 3
| 1 | SIMPLE | CountryLanguage | ref | PRIMARY,CountryCode | PRIMARY | 3 | const | 6 | Using where |
o= — o ——————————— o —mm——mm——————— +-————- o mmm i —mm——m— - +-———— === +-———— === +-—————- +-—-——- o +

ORACLE’




Xt hits: QueryD RIBL
QueryOFEFNREBULTLRUN? E2EEAVIEREZEZTHBIE ?
SELECT Language, COUNT(1) FROM

SELECT Language, COUNT(1) FROM
CountryLanguage JOIN Country WHERE Capital IN Countrylanguage JOIN Country ON

CountryLanguage.CountryCode =
Country.CodeWHERE Capital IN
(SELECT Id FROM City) GROUP BY LANGUAGE;

(SELECT Id FROM City)GROUP BY LANGUAGE;

query_block #1

query_block #1

' 1

Fommmmm e | ER— + e A s
@ 457 rows in set (0.00 sec) | GROUP

tmp table, filesort

457 rows in set (1.36 sec)

tmp table filesort

nested
loop

nested -
Inop

239 rows 1 row

=

239 rows 1 row

Unique Key Lookup Hon-Unique Key Lookup

Unique Key Lookup Full Index Scan
Country City CountryLanguage Country City CountryLanguage
PRIMARY CountryCode PRIMARY CountryCode

ORACLE



Xhts: €1 27YIA
« 12TYIASRRIGDEREEm TN, BFRFEA—/{—AYR
— INESRAITYIR, TLT1wIX index(name(8))
* MySQL(FA > T v I AN TIER MDD dHFI BT §E
— key (a,b) .... where b=5 (31 >TVIR%ZEDRRL
« 12TYIR I EER/INRICEHDE
—f51) BT BDA>TYVIR (EIIYT -4 >FTYIR)
« 1=—JR1>FTJAIC(FUNIQUE F—T—RZ D13
- BRI DI TYIRDFI R FEEFINE
— key(a, b) h'837125 key(a) (FHIBR
* BTREE 1> 7YIR(FY— hENTAERZIRT
— select * from t where b=5 order by c ... key(b,c) optimal
» “covering indexes” (IiFR. TOT—ADITYFHAE
— select ¢ from t where b=5 ..DIZE. key(b,c) "EL)
* OPTIMIZE TABLEYPALTER TABLE ... T >TWIADY— M EREAL

ORACLE
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X Its: SQLAT T4 A Y D Fl

SELECT STRAIGHT_JOIN * from tbl1,tbl2 ... -

SQLM(CEMIZT—T I ONEICLIE%ITS
USE INDEX / FORCE INDEX / IGNORE INDEX

SELECT * FROM Country USE INDEX(PRIMARY)
t> M), MySQLTOFIRT — A (ddpFEDZ <)
A >FTW) 28 EHIN (DT — A EHD

ANALYZE TABLE ...
BEEHEOMBESNRUON, KRECT —HIDEFINDOIBREICEITIDILE

Cauntr‘yCoe W ere CountryCoa

| 1d | select_type | table | type | possible_keys | key | key_Ten | ref | rows | Extra |

I s e LR t---—--- +---—--- e e L e e - - T EE TP +-—-—-- - +
| 1 | SIMPLE | City | const | CountryCode | CountryCode | 7 | const,const | 1 | Using where |

o= === === === +--————~- +--—--—~- === ——-———-— - $--———— === $-=—-————- $-—===——-———-- +-—-——- --=—————————- +

ORACLE’




Wit: T—IBERIFICHITFERR

HSR BT NEOH A Z DB (ES, o
RIACZOX I REwEHD ?

XF1-FeTxk (BAREBHNAERSlatin1Pascii. binaryzFIFH93)

ENUM®DIER . XFHINEHEUEE L TH&#IEN S, 5ll) ENUM('YES','NO")

PROCEDURE ANALYSE()D3E FE
FHRENTWBT 92534

BT — YRR IRER

CREATE TABLE "Country’ (
"Code’ char(3) NOT NULL DEFAULT ",
"Name' char(52) NOT NULL DEFAULT ",

“Continent’ enum('Asia’,'Europe’,'North America','Africa’,'Oceania’,'Antarctica’,'South America')
NOT NULL DEFAULT 'Asia’,
"Region’ char(26) NOT NULL DEFAULT ",

ORACLE



NIWFHBS KA OTVIADER

MySQLOA T TA XA I W RIBFICHIR SR > Ty IR (LVEDES
12TV AR — SIS EIEPREH

1>TYIAI—SEDENCRIR

EBEDIRZRZNF. V- MRANSDDIHZE (I T IS LA 2 TYIANEE)

CREATE TABLE "CountryLanguage’ (
"CountryCode’ char(3) NOT NULL DEFAULT ",
‘Language’ char(30) NOT NULL DEFAULT ",

“IsOfficial” enum('T','F') NOT NULL DEFAULT 'F',
"Percentage’ float(4,1) NOT NULL DEFAULT '0.0',
PRIMARY KEY ("CountryCode’, Language’),

KEY "CountryCode™ ('CountryCode’),

ORACLE’



Covering Index

A>TYIRETTHOIN 2 FRR KD LT BE

— T =ANTICAULRVDTETEEIR

— EXPLAINIY > RDExtrad4—JL B[ Using Index ]

— INZzBIELTELDA > TYIAZVERR LT EDE
EHTIHEE(XSIL TR EFRNE

* SELECT col1, col2 WHERE coll = x ORDER BY col2;

(col1, col2)ELVDA > TYIRN

ONET —AIND T IR ERE

ORACLE



F—IN—A-JTA—-TY ADREDEHE

Indexes

’ Schema Changes ° }\—T’f‘/\\flT/g
Data Growth o ij:_qg_ﬂ-,(\/

e |/ONLIR 53BN

Hardware

ORACLE’



MySQLICHIFDIN—F1>3a=>)
c )N=F423Z>Jk(F?
— T —AREEFEDNTLDIEICE S THSE
—ETNTNT—H. 1TVIREFFD
* 5.1M5E A
~IRITERI—OAN -T2 2 ERULIEEODH Y HR—
—RUT=IIAHISGESIZAN —SI>2> DI -T2 % FF D EF RN,
— 5.7 CldhandlerOUIBZERZEL . ZXDN—-FT13 BB TAE)—HEZHNFH
« N=F7423>0DF14TE 4D
—Range ... D3 MEDEEHEZIETE .
— List ... B MEZUARNYT,
—Hash ... Z1EHZ LD)\W> H{ETT T B,
—Key ... XFHINT LD\ HMETTB,

ORACLE
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MySQLICBIFBIN—=F«1>a=>27 ({5l)

CREATE TABLE "tbl partition  (
"member id" varchar(40) NOT NULL,
"platform  varchar(10) NOT NULL,
“year smallint(5) unsigned NOT NULL,
"month” tinyint(2) unsigned NOT NULL,

"updated at® timestamp NOT NULL DEFAULT CURRENT TIMESTAMP,

PRIMARY KEY ( member id , year , month ),
KEY "idx tbl partition’ ( year ),
KEY "idx tbl partition id  ( member id)

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4

/*150100 PARTITION BY RANGE ( year )

(PARTITION p2013 VALUES LESS THAN ENGINE
PARTITION p2014 VALUES LESS THAN ENGINE
PARTITION p2015 VALUES LESS THAN ENGINE
PARTITION p2016 VALUES LESS THAN ENGINE
PARTITION p2017 VALUES LESS THAN ENGINE
PARTITION p2018 VALUES LESS THAN ENGINE
PARTITION p2019 VALUES LESS THAN ENGINE
PARTITION p2020 VALUES LESS THAN ENGINE

PARTITION pmax VALUES LESS THAN MAXVALUE ENGINE =

ORACLE’

InnoDB,
InnoDB,
InnoDB,
InnoDB,
InnoDB,
InnoDB,
InnoDB,
InnoDB,

InnoDB) */




MySQLICBIFBIN—=F«1>a=>27 (5l)

T = ZINE VT =II T, A>TYI AN RSLFIRER TORWMBEEEFR, N-FT123246TBET o
A COT —HEZMS I BNLR, NTA—Y D ANKRECHET D RIEEENHDFT .

roct@]oca]host [test]> root@localhost [test]> explain partitions select * from tbl_partition where VEE 2015

e T Tt t-sammcs ---- +-mmm e L e ettty S L L tmmmmm - TREEEEEE +
| 1d | select_type | table | partitions | type | possible_keys | key_Tlen | ref | rows | Extra |
S et it et e S R PR T tmmmmm- tmmmmm - TREEEEEE +
| 1 | SIMPLE | th1_partiticn | p2016 | ref | idx_tbT_partition | idx_tb1_partition | 2 | const | 1 | NULL |
e o= mmmmmm oo e +--==—- o= mmmmm oo - fmmm o mmmm oo tmmmmmmm - et t-====- it +

131072
131072
131072
131072
131072
131072
131072
131072
131072
8712
84

-rwW-rw----.
-rw-rw----.
-rw-rw----.
-rw-rw----.
-rw-rw----.
-rW-rw----.,
-rw-rw----.
-rw-rw----.
-rw-rw----.
-rw-rw----.
-rw-rw----.

tbl partition#P#p2013.1bd
tbl partition#P#p2014.1bd
tbl nartition#P#n2015.1ibd
tbl part1t10n#P#p2@16.1bd
tbl partition#P#p2017.1ibd
tbl partition#P#p2018.1ibd
tbl partition#P#p2019.1ibd
tbl partition#P#p2020.1ibd
tbl partition#P#pmax.ibd
tbl partition.frm

tbl partition.par

Y =y ey
6, N0, N, NS, N, NS, NC, NS, NE, NS, N6,

ORACLE’




AF—=YDTFH1>

= Eik)
- EIAHFL SIS 79
C_)\\'-prigﬁaj{b\ﬂ%iﬁ e tinyint, smallint, mediumint, IRE TT—Y=ZHI Rk
— TAOTLR S ZHI .

JOINIZAESFNF B UT—FEY(C
— JOINDA—=/)\—AWR

char(64) C(&7x<varchar(64)
— M=AIDT—=FFAX(F OJEERECAIINOT NULLZE S
INSRD

varchar(255) Cld7&<{varchar(64)
— E/REJER Lh—X(C3EHE

o ATVIR

o B
©IRERIE N o JLI1YIR
— OLAPPLN—=T1>7 e ‘“covering index”
— TADTLEMENEL
— JOINZHIRTED

ORACLE
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Z%) MysQL WorkbenchD##E (11271 & 3IH)

- 51 - BFE
—-E#/MFIE. SATLEEYAT—HRE —~SQLI T <4, SQLEEHZ. saLd— R#5E.
R, OJMER. 1— b"éﬁi w3 sQL>>AYIAI\A S4B, sQL
BB ATSIINEIR, T-IIRE, Snippets(A7— N> MEFIR).
INOA =Y A 3R — R&LIR— R, Visual Explain
GIS Viewer, Dump/Import
° 5%& N1 —33>
— E-RRRIERK, JAT—RIZSZFUYT — B IERDBMSHS DN A I L —23>
IN=AT>2Z7U>7) — PostgreSQL, MS SQL Server, MS Access,

SQLite, SQL Anywhere, Sybase ASE

ORACLE




= %) MySQL Workbench®D#BE

- DBRFIA MES

— T —=AIR=ZRAF =N DEHZ FF1X> b

LTI EESZEEERK)

* MySQL Enterprise BackupFGUI

—)\WowIS3TDE

=1E

@ MySQL_Enterprise_Reverse_Engineering_Sample.pdf - Adobe Reader --‘ == X
File Edit View Window Help S
B e =] L@ 8 8|2 = | Fill &Sign | Comment

: address v : country v : inventory v : store i

! address_id SMALLINT(5) ¢ country_id SMALLINT(5)

> address VARCHAR(50) = ———1| ¥ country VARCHAR(50) ———+

> address2 VARCHAR(50) > last_update TIMESTAMP

2 district VARCHAR(20)

/ inventory_id MEDIUMINT(8)
@ film_id SMALLINT(5)

@ store_id TINYINT(3)
 last_update TIMESTAMP

/ store_id TINYINT(3)
@ manager_staff_id TINYIN
¥ address_id SMALLINT(S)[=

0 last_update TIMESTAMP|

@ city_id SMALLINT(S) ﬂ >
> postal_code VARCHAR(10) } | VT yl % i‘f
» phone VARCHAR(20) TR, ﬂI, ,,,,,,,,,,,,,,, e N | H |
> last_update TIMESTAMP I | | | i }
> L 1 } Lo
v T film_text ¥ ] staff v } 1 staff_list }
} 7 film_id SMALLINT(6) ! staff_id TINVINT(3) | I I |
|  title VARCHAR(255)  first_name VARCHAR(45) | | ‘T" - J‘—
} > description TEXT J last_name VARCHAR(45) | — 7} 77777 ! } I
| > @ address_id SMALLINT(S) } | }
} I » picture BLOB | \r‘ T
| o __ <] & email VARCHAR(50) ,,1 ,,,,,,, 11 1 v

2329x1087in < i}

ORACLE

(I FAhRPR EBLEE

c T—HETINDIR
- DBDRD-I_J:O)FEE L\bn_n

IBR

(MY

.|I|n|

Sk

— RDBMSEf%/MySQUEBE DER = TF IV

- MySQL Enterprise AuditFHGUI
EEEOJT O, T4

MySQL Workbench | Table customer
(s5/17)
Model Report
Columns
Schema mydb Column Not
Key e Datatype Null Default Comment
Schema Tables PK  customer_id  SMALLINT(5) Yes
. store_id TINYINT(3) Yes
Schema sakila
first_name VARCHAR(45) Yes
Schema Tables last_name VARCHAR(45) Yes
actor | email VARCHAR(50) No NULL
address I address_id SMALLINT(5) Yes
Cal SoiNg active TINYINT(1)  Yes  'I'
aby create_date  DATETIME  Yes
country
. last_update TIMESTAMP Yes CURRENT_TIMESTAMP ON UPDATE
s ofhes CURRENT_TIMESTAMP
film
film_actor -
= Indices
film_category
film_text Index Name Columns Primary Unique Type Kind Comment
inventory PRIMARY Yes No PRIMARY
language ol idx_fk_store_id No No INDEX
payment idx_fl_address_id No No INDEX
rental B idx_last_name No No INDEX
rental con
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Z£%) MySQL5.7 InnoDB - General Tablespace

General Tablespace(dSystem Tablespacel FRLULERBRDFT—IINAR-ATY, T2DA. BEOT-IIN & RIFIT2EN
AJEETC. 2 TOT—IIITA—=IYNIETHUTWET . #83t, B UIIRIZUIET (LI N —(CAERR I 32BN E]BET Y,

[USERO1]> CREATE TABLESPACE U_TABLESPACEO1 ADD DATAFILE '/home/mysqgl/user_tablespace01.ibd' Engine=InnoDB;

Query OK, 0 rows affected (0.01 sec)
[USERO1]> CREATE TABLESPACE U_TABLESPACEO2_8K ADD DATAFILE '/home/mysql/user_tablespace02_8k.ibd' FILE_BLOCK_SIZE = 8192 Engine=InnoDB;

Query OK, 0 rows affected (0.01 sec)

[USERO1]> CREATE TABLE ‘T_USERO1" ( > Shon e cE _
> id" int(11) NOT NULL AUTO_INCREMENT, ‘text" varchar(100) DEFAULT NULL, PRIMARY KEY ('id") -l (K€ ‘datadir';

> ) TABLESPACE = U_TABLESPACEO1 ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4; \ dﬂtdd g J
Query OK, 0 rows affected (0.01 sec) __7 1 ’”5'"/]0(

1 low m set .(0 00 59()
root@ g

[USERO1]> CREATE TABLE 'T_USER02_8K" ( \Ser tb aThost. [ysep _—
>'id" int(11) NOT NULL AUTO_INCREMENT, “text" varchar(100) DEFAULT NULL, PRIMARY KEY ('id") 20 ocam““%@m 1bd J;sgyst /hon

>) TABLESPACE = U_TABLESPACEO02_8K ENGINE=InnoDB AUTO _INCREMENT=1 DEFAULT CHARSET=utf8mb4 Luseroy ), r“tab ie/'"y-“*fﬂ/
> ROW_FORMAT=COMPRESSED KEY_BLOCK_SIZE =8; Thd
Query OK, 0 rows affected (0.00 sec)

root@localhost [USERO1]> SELECT * FROM information_schema.INNODB_SYS_TABLESPACES where NAME like 'U_%';

S o e S o tomm e Fom e pomm e o +
| SPACE | NAME | FLAG | FILE_FORMAT | ROW_FORMAT | PAGE_SIZE | ZIP_PAGE_SIZE | SPACE_TYPE |
e o e oo o e oo +

| 165 | U_TABLESPACE(O1 | 2048 | Any 16384 | 0 | General |
| 166 | U_TABLESPACE02_8K | 2089 | Barracuda | Compressed | 16384 | 8192 | General |
- Fom e - tomm - o Fom e fom e tomm e +

2 rows in set (0.00 sec)

ORACLE
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£3) MySQL5.7 InnoDB - Temporary Tables

— BT —J ILVERADOREZEHRIEN
CREATE/DROPMD /NI A—I LV RZE
DDLIZKAZEEMNEMESIN, — 3BT 1 RXD1/0LHIRK

DMLARL—Lar Dt
No REDO logging, no change buffering, less locking

RNEBRIEF =T RS ) —T—D )L
ACID/MVCCIZH I L=ERAD—RFT— )L
BREHDEEET. PEIOV T DETIREICRE

show variables Tike 'internal_tmp_disk_storage_engine':

show variables Tike "innodb_temp_data_file_path'; WM., ot@localhost [USERO1]> show v
e Fommm - +

root@localhost [(none)]> s
| value |

\O

| variable_name

- o Fommm oo +

| innodb_temp_data_file_path | ibtmpl:12M:autoextend | , , , i
| internal_tmp_disk_storage_engine | INNODB |
e pomm - -

=~ ———m e m oo e +
row in set (0.00 sec) : . _
1 row in set (0.00 sec)

root@localhost [(none)]> system 1s -1h /usr/local/mysql/data/ibtmp*
-rw-r-----. 1 mysql mysql 12M 4H 22 08:10 /usr/local/mysql/data/ibtmpl

root@localhost [(none)]>

ORACLE
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Trends & Predictive Problem Detection

Filesystem Usage Trends - Per Filesystem _ _ i P
- EZa7 IR R o | |
- REEORTE

. oct Nov . 13:50 135

14:00
B / (/devimapperivg_mylab-Iv_root) - per day trend A @ /ooot (/devisdat) - per day trend @ /boot (/devisdat) - per hour trend ~
| AN @ / (/devimapperivg_mylab-Iv_root) : per hour trend . 1
o EE /___ O E¥ ( pperivg_my _root) - p ] ]
O E= ]

379.20GiB

5]

», 186.26Gi8
Y %b\e F/\EO)F?EE(—;\:I'M h 93.12Gi8
=103 \= 1) = J==1Vp][=] oy (@
0d 13,50 13:55 14:00
/home (/devimapperivg_mylab-lv_home) : per day trend s
@ /home (/devimapperivg_mylab-lv_home) : per hour trend

Topic: Filesystem / ({devimapper/ivg_mylab-lv_root) Running Out Of Space In about 13 days
Categories: Operating System

Current State: Open Current Status: Critical Worst Status: Critical
Auto-Closes by Default: Yes Last Checked: Sep 3, 2013 2:10:39 PM Worst Alarm Time: Sep 3, 2013 2:08:06 PM
Notes:

Advisor: Filesystem Free Space

No notes provided.
Details:

Problem Description

Databases use disks and filesystems to store data, indexes, logs, and other artifacts. When space gets low. it can adversely affect the performance of your system, and in extreme cases may cause your application to
halt or crash.

Advice

Investigate why filesystem / (/dev/imapper/vg_mylab-lv_root) has a 24-hour average growth rate of 2.5 GiB. At that rate. the 28 GiB remaining (out of 49 GiB) will run out in about 13 days. around September 16, 2013.
Consider archiving and deleting large files that are no longer needed, as well as temporary files (e.g. files in /tmp on Linux and %TEMP% on Windows). Look for files that are growing rapidly and consider alternatives (e.g.
rotating logs. moving those files to another filesystem, etc).
Links and Further Reading

+ MySQL Manual: Managing Disk /0 and File Space for InnoDB Tables

« Article: Managing Disk Space in Linux
¢ Oracle Solans Administration: Displaying Information About Files and Disk Space

ORACLE
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T-HERE

0 S M O n ito ri n g BEELDEEHVEET Y EHIERLET.

438k .
wrow
— — A\ -
o~ N —N 4 38R B
o VI\>oT74 )20
— 58
6 &
— — — A
. ll—_f" EEE]\”_IE:\ET\:F’V} (3 T 1 EE= o S
= . ~ ) 4 = = ~
s C d\ / [n 1] ) 3 6386 T20Y-EA-VITIAMEROMECRTRICERASNET (TITIBTNIYFOH)
38 7 (@FA-NTFLR)
AN 68
® I =
128
18 8
/ 24 B =
[ a
7N
— &iF
o BFXR55—4
SN ZIN
Filesystem Usage - Per Filesystem  Sep3,2013 120233 pm
272508
e &
CPUEHE& ) [ 1200 1205 12:10 L1200 1205 1210
100 @/ (tdevimapperivg_mylab-Iv_root) : free A B /boot (/devrsdat) - free @ /boot (/devisdat) : total
@/ (/devimapper/vg_mylab-Iv_root) - total ——
80
= “0ci8
= 60 $
@ 40 92.12GiE
I 2 )i1200 1205 1210
20 W /nome (/dev/mapperivg_mylab-lv_home) - free
, P T e 19:30 8 /home (/devimapperivg_mylab-lv_home) : total
h Fil Usage Trends - Per Fil
Wig W nice W softirg B stolen B system W user B wait A flgsysterm sage Trends - Per Fllesystem S
10017 . -
190,718
80 £ 1sewi e
= 60 168
o ol oct Noy Dec o) 11200 1208 1210
40 @ / (/devimapperivg_mylab-Iv_root) : per day trend % @ /boot (/dev/sdat) - per day trend @ /boot (/dev/sdat) - per hour trend
@/ (‘devimapperivg_mylab-Iv_root) : per hour trend oois ]
20 |
0J 18:49 1900 1045 19:30
Wig W nice W softirg B stolen B system W user B wait oA e

1 1z00 12:05 12:40
@ /nome (/dev/mapper/vg_mylab-Iv_home) - per day trend
@ /home (/devimapperivg_mylab-v_home) : per hour trend
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InnoDB Monitoring

« FERINTA-NDA- ANV EETH
° EI“J’J%EE%‘}RODTETE

« SXTEDT R4 AZ2BUE
/(‘w?ﬁ’—)bd}ﬁi PR ERD |
e e MMMMMAJLMMMJM

Refushed Oct 1. 201330555 am  Reluad @ running xk waiting [ committing @ rofing back 3

InnoDB Transactions

mylab. localdomalin:13306 > ‘mem__events’ (1.77Mi8) InnoDB Bufter Pool Page Activity

@ read @created @ written -

A . = I S—— T I InnoDB OS Flle Access
ouled_policy_actoos’ (0K 2 ses (I 2xBundp actions emastargols’ (RIS COSNCORSUCCEERRTAE s mip acs0a kg faked targed] 00 +

® file reacs

BCOOATY G G FAX 1] @ fie urtes @ flefsync() @ redo log »
Pt sutsocty L | 44K ; e PIToet L GRA] InnoDB Row Details
Rebashed Oct 1, 201390555 am  Reload B rows read @ rows inserted @ rows updated [ rows deleted )

ORACLE
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Memory Usage Monitoring

* OSDAEUER=ZEH
s~
. SREDT |<‘/ WZ

B used B iree

I'|.||+E:m+[:-r‘j|I Usage MySQL Server
12.87GIB

Bytes

n o<
B resident memory @ shared memory [ virtual memory

ORACLE
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H—NDIRI>3> &ALYR o] o] [aon

I I

ST .

nniEjT'f)l/my.cnf. [T [T [T [T [T [T T T
max_connections (151)
- - OHEEIRE B IR A, =
%9 EHEXEVRBEULESRIEEEHD mysql> show status;
thread_cache_size (9) % e Max_used_connections

R S e 2 | — S e max_connections EHDETFIVY

- 7\|/‘J'I\E:I*’]/Elzﬂ)tﬂli‘)ﬂé(c_B:FVJ/_‘L . Threads created
U THLE—RZAY(C[Emax_connections/3 « thread_cache SX

— _ o po E - “
XETETVICEIDBEEETRE: 8 + (max_connections / 100) fEVERIBETHENE

b

10

4.0, LaTal S o ¥ F-9 bt

8= PLs O b = s A 55 65 TS 8= 295 305 215 325 335 s 355 36s s A8s
B total ® running @ cached A

Z83 ;.  http://dev.mysgl.com/doc/refman/5.6/ja/server-system-variables.html#sysvar_thread_cache_size

ORACLE

\
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j *a :/3 >Z l/\y Fﬁ 0)} \““J 77 C”efitl Clierltz cneTN

sLe="]7 :
my.cnf:
s iEJ7 A IV my Connection Thread Pool

* sort_buffer_size (256KB) Y

— Y—=bRXEVYA X, COYA X%ZIBZ DY — NET1 ATFIR,
MySQL 5.6 CT JA)L MEOYE/ NS, (2MB=>256KB)

o J\WFHIBREDIZE . WIBEITRIC BIIICCNBDI\SAIZZEZET B,
mysql> show status;
e Sort_merge_passes

o J7AINZFIBLIEN—Y—RDINRER

o V= MYEYERFTIES RS S (IEHEED

o 12FYIZAOFIBEARET

#F58RE (hh:mm:ss.ms) TE
ast ¢ Bm ~ T8 ¢ FHEOEE &t ¢ F19 ¢\ Total ¢ Disk% ¢
2913 0.188 0.028 Armr N 3,371 37 630

Temp Tables

2015/08/27 21:46:34

ORACLE
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JIVUFvvSa p— p—
s EJ7 A1 IV my.cnf: =

— JIVFvy2allBIDETEAEUTAX
— —AzAY(C(E32MTOK Query | ——| 101101

* query_cache_type (OFF) mysql> show status;
— WROT-ATENTA-NZADA—=/)\=AYFN#I15% * Qcache_hits, Qcache_inserts:
_ SELECTOHZRHA=S\H— N\ T FryZaty /SR by
s H L EITUF Y NS BTEBARE
— DEMANDI axiE y %ﬂ_ e e Qcache_lowmem_prunes :
SQL_CACHEA)ZAF IO IR IF Ty 18] 8 ABUREDEDICFryS b EIBREN B3k
01U$W_~31®3&b$
0- — .mS;::U — 10:45 11:00 11:15 -

ORACLE
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InnoDB N\ A=Y > X Tips

* innodb_buffer_pool_size

_ MySQL&InnoDB@%ﬁ%ljﬁqb-cmn(i ST D80T D
- =R TYIADmFZF Y1

. innodb_log_file_size
— innodb_buffer_pool_sized25%~100%
—  OJ I EDIEESEZ(CYIDE D> TVWSh e FIv)
— fBZKRETBEITYS1120OUN)\UEFENRRS

* innodb_flush_log at_trx_commit
— 1 (EBV) JZyNEF(CO0T %2 T5vS> 1, EDACID
— 2 (R DY MEFC[FosOFrySa(c0F % TV,
T4 ADEDSYNC(FEF1[E]
— 0 (BR) IJEE1E(FEENUT) IV 1

* innodb_file_per_table
—  MysQL 5.60"5F JAJL K" ON”

—  TAARI/0DTEibdataI7 A ILDREARILZBETe8h(C"ON" Z HERR

ORACLE

= |InnoDB

Storage Engines = MyISAM

= MERGE

= MEMORY
= Federated
= ARCHIVE

mysql> SHOW ENGINE INNODB STATUS;
InnoDBDAIEB TDI/EY B ¥R

J714)L 10
J\wI7T—)
07'1&#R
17/0v8%R
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= [nnoDB
MV'SAM }(7# 7/1 TlpS e
key_buffer_size (8M) " MERGE
) = MEMORY
—  MySQL&MyISAMDHZFI AL TLNIE, 8 . 8 @ = Federated
AL AEYD25-33%%EINZH TS = ARCHIVE
° myisam_sort_buffer_size (8M) mysql> show status like ‘key%’
—  ATYIRERBF(CIEARELTHL * Key_read_requests, Key_reads
. J g:eygrizyjsél(_z_y read_requests
*  myisam_recover=FORCE,BACKUP «  Key write_requests, Key_writes
— T 7R CHEZF IV, o FrYII1IXRFB/VIENZL
e Key_blocks_unused
* delay_key_write=ALL o ENRRZVBEEFrYS AN

. ) SR ) AREITEHAEEMER
— ASTYIRETARIIRREED0%T =T IVHEAUSNIAAZ> ) Dy PR

— I3V aBFST AR T SRl RN L IR dIER

MyISAM F— /{72
4 M/\/\NN\WM\/\N’\
2 i
0. 10:30 i 11:00 11:15
B read requests M disk reads @ write requests B disk writes i

ORACLE
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Best Practice Advisors

MySQLICES{EUTE. 7 RINA =D B S8 % 7 RINA R
* MySQLRN AR T S59 T4 A% )
* AT RNAFOATI)—
« 250LL E DY T F7RINAHFHTT)—
- BER—RDELEIE

—IEHBETY

— EEEDRL
- BRERRRD TR /N4 X% 17

— HZAALZADITNOVERS. BRI, IN\—>3=>7,
EIR(CHHBIFEIZFTHE,

— PR ZEBERS TR R AT AR
F1-=2 R T R Al

ORACLE

1] e

PRINAH

@ EIRUETE AT RRE

& Import/Export

Administration
Agent TODO
Memory Usage
Query Analysis
PRASEUTA
ANL—F12T32AT I
I5A5—

J32

AF—X

£+1V71
NyoryT
RIA-RZA
LIVUr—33>
EHEYR—M—ER

@ EIRUEP RS T REDL

v 2TEER

Configured: 22 of 22
Configured: 3 of 3
Configured: 6 of 6
Configured: 4 of 4
Configured: 5 of 5
Configured: 5 of 5
Configured: 10 of 10
Configured: 93 of 93
Configured: 17 of 17
Configured: 29 of 29
Configured: 1 of 1
Configured: 21 of 21
Configured: 19 of 19
Configured: 6 of 6

¥ IRTEM

v

@ 7 EAYZ R
2 IRTHCE

L N B B B N B N R R N R R

"I definitely recommend the MySQL Enterprise
Monitor to DBAs who don't have a ton of MySQL
experience. It makes monitoring MySQL security,
performance and availability very easy to
understand and to act on.”

Sandi Barr

Sr. Software Engineer
Schneider Electric
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Memory Usage Configured: 6 of 6
] I1tem
(#] [[] =~ innodb_buffer_cache_hit_rate_not_optimal name

E =R
HOs-
HOs-~
B0~

R =k

Query Analysis
FPRASEUFTA
ARL=F1 IS AT

[Jitem
HOs-~
@O
HEs-
@O~
O~

TNy I X —Fry L TSR EEN TV RV AT EEE A BDET

HT)Fmy a0 NG T E e BN HNET
HTVF vy aoby bFEFMRELENTVERA
Ay FFryrat/ IS bEN TWRLEITY
T A vy attgELEn TLERA
Configured: 4 of 4

Configured: 5 of 5
Configured: 5 of 5

Info

CPUERZEF R/

MySQL JOtZ

ram_usage excessive name
2y —T b3y 949357

TPV AT hDZES TR,

Coverage

100% (5/5)
100% (3/3)
100% (5/5)
100% (17117)

100% (10/10)

ORACLE

Schedule

£ 1m

Coverage

100% (5/5)
100% (5/5)
100% (5/5)
100% (5/5)
100% (5/5)

100% (5/5)

Best Practice Advisors (%) - &%) - B4E - F5IbE - 1 A ML)

Schedule Event Handling Parameters
©5m Qoo Do @5485075
& 5m Qo o @0 @95.485@75
5 5m Qo Bog @0 a0

b 5m Qo Bdo @0 @604 500 40
£ 5m Qo o @0 @95.485075
£ 5m Qo o o0 @204 40060

Event Handling

Q1 Bo
Qo Eo
Qo Eo
Qo Eo
Q1 Eo

@

Moving Average Window: 5m Enable CPU Outlier Detectit

Moving average window size: 5m

@ 300 & 200 @ 100

Extrapolate Free Space To Zero In Graphs: true Analyze F
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O RE ¢ %EE o H—)— A (=37 - PO
E] (i ] i ] misc:3306 MyISAM OREFADBETICEESNTUWRWAGEENSGDET about an hour ago x
A o o misc:3306 BHOANFINNFEERNT ILHFT—IR—A0ERENENEZZSNET about an hour ago x
B (] (] misc:3306 max_prepared_stmt_count(CF I )L MEDXERENTWET about an hour ago B
A0 A\ A\ misc:3306 SORUY IS IORBHTT about an hour ago x
@] o o misc:3306 Slave SQL Processing Not Multi-Threaded about an hour ago x
+ ] o o misc:3306 Binary Log Debug Information Disabled about an hour ago X
FH [ A\ /i misc:3306 —ROTUOJHBEHICRDOTVNET about an hour ago 2
I =] A\ A\ misc:3306 InneDBOY\Y I 7SI 3 Y @SEF« A7(CISYS1ENTWET  about an hour ago x

Topic: InnoDBOJ(w I P S 2 H 23 »&BO5 « A2(C ISV AN TWET

Categories: /C JA—~¥ > X Advisor: InnoDBOZ)Cy J 7B S 5933 U gB0T « AL ISV asNTWVWET

Current State: A— > Closed By: cjosed: J—X RAF—4& X Warning

Auto-Closes by Default: Yes Worst Alarm Time: 2015/01/24 14:25:17

Notes:

AEOANEHEDFEF A

Details:

mlREDER A

F 4L Tl&. InnoDBmOA ) (w :'; [atm/:!'j ?ff'JL[L Ffr}*fﬁ',za »MAE 3 r\L ct[L%%ﬁarn :nr AIND TS /Jiaaf'ﬁb'f:lﬁj; 4)L[JJ btifrféﬂiﬁ“o Lmiﬂﬂaﬂql:o
ACIDICEHML TWET, T 3
TEFT. COEF2IEBTELESES. 7ff\Lz T-1' ,ﬁ,zznmﬂ‘{:fju /1‘9’“5:@* ﬁﬁ%h‘%&br EZDdH a—émﬁ’l‘fﬁ'o} e I B A /J’J‘ﬁ?&éﬂ%iﬁﬂ*b‘ﬁ@i@n Lﬂ{atRLf j
H—)(—TREATY. 1HWEEDT—YO0AHZ. BEBECIHUTYAYT—/I(—ISETITBCENTEINSTY.

PEI1R
my.cnf/my.ini 7 7 - JLICS T innodb_flush_log_at_trx_commit=2 &2 FL., H—/)—FBREELT{EE.

BE : ACIDICEHNT 3BSHERCT BABNBDET. BRAEELESS, ARL—FT« IS RFTANISYSATENERRENRELLES, BEDOIBID RS> H03 3 SIHE
S EBANBD ST, CHUBAGT T s SRl £ ¢ A o BABE0S S, Bl TV ol IBESDT —5EaR LU Le b, YR DBERS S
ENTEBNETY.

Lopyrignt © Zul14 Uracle and/or ITs atTiiates. All rignts reserved. |




Enterprise Replication Monitor

- LIV —23> OS2 -0 B8 #tR4l ReplicationDEE#IRAIL CEA]
) 71@ _/Z b - 7\0)} \077|- B 7>Z%*ﬁl 7I‘|:;j:1—f7'ﬁ‘:7\imgil?7\f§b“‘5i§hfL ET x|

¢ I/j)Ub-_ >E| >7 F} (\’fﬂ“— (L__J:éﬁﬂ_i_ I\ Event Statuses

o LI —23 DRANT ST AR e

SMTP Notification Groups

| Replication * |

SMTP Notification Policy

| Notify on event escalation TODO v
Replication Monitoring
Threads Binary Logs ion Log Space
 Servers Type Time Behind th 9
10 sQL Current File Position Pasition Binary Logs Relay Logs
[=] = * Replication 1 (4) MIXED v v
& mylab localdomain:3306 master/slave 00:00-00 mylab-bin.000001 91 91 THB 1.1KB
& mylab localdomain:3307 master/slave 00:00-00 mylab-bin.000001 791 91 T9B 11KB
% mylab localdomain:3308 master/slave 00:00-00 mylab-bin.000001 966 mylab-bin.000001 791 096KB 1.1KB
& MLORD-RC:3306 slave 00:00:00 mylab-bin.000001 986 1.29KB
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Security Administration

FHOYNEE

1EPRES

WE

B i B iR O] HE

RANTSDTAR T RINAR
7 AN EZ EE R

O
O
O
B
|

Current

(- < < - -

=0 (1] (1] mylab.localdomain, mylab.localdomain:3306 Server Has Accounts Without A Password 6 minutes ago

Topic: Senver Has Accounts Without A Password

Categories: Security Advisor: Server Has Accounts Without A Password

Current State: Open Current Status: Critical Worst Status: Critical

AutoCloses by Default: Yes Last Checked: Sep 3. 2013 1:17:40 PM Worst Alarm Time: Sep 3. 2013 11:57:39 AM
Notes:

Mo notes provided.
Details:

Problem Description
Accounts without passwords are particularly dangerous because an attacker needs to guess only a usemame. Assigning passwords to all accounts helps prevent unauthorized users from accessing the system.
Advice

Assign a strong password to the following accounts on server mylab.localdomain:3306:

* "@localhost,
* “@mylab localdomain’,
» Toot@127.0.0.7,
* ‘root@C71,
» ‘root’@'mylab.localdomain’
A strong password should be at least 8 characters long. contain lowercase and uppercase characters, numbers and symbols, and not contain words found in a dictionary.
Recommended Action
SET PASSWORD FOR ‘user_name'@host_name’ = PASSWORD(new_pass’);
Links and Further Reading
Securing Your MySQL Installation
Securing a MySQL Server on Windows
Expression
Yeuser¥ = THRESHOLD

Evaluated Expression

* "@localhost’,

* "“@mylab localdomain’,

* Toot@127.0.0.1,

* root@ 7T,

» ‘root'@'mylab.localdomain’ 1=

v Worst - Subject Topic
! mylab_localdomain, mylab_localdomain:3306 Root Account Without Password
! mylab_localdomain, mylab_localdomain:3306 Server Has Accounts Without A Password
mylab_localdomain, mylab_localdomain:3306 Average Statement Execution Time Excess...

(-

mylab_localdomain, mylab_localdomain:3306

5QAL Statement Generates Errors or Warnings

mylab.localdomain, mylab_localdomain:3306 Server Has Anonymous Accounts
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Monitoring the Firewall

Enterprise MonitorZEnterp

Firewall Statistics

| ] rise Firewal| D&% B )
DN EDT —ANR-ZINDINEZR]HILL. EIEENAlertz X {EUR BRI Z R BE(C

Event Handler Name
Firewall Attack Detection

Filters
7yhE

MysqlServer: GA01:3306
In-7

Linux x
PERIAY

Firewall Statistics x

Event Statuses
Warning TODO %
Event Handling
____ SMTP Notification Groups
MySQL_GBU x

SMTP Notification Policy

Notify on event escalation TODO v \
60 " SMTP Rate Limit * -
; 40

L 40 | Send SNMP Traps $

- NoTODO *

o 2 [:] n SNMP Notification Policy
Notify on any status change TODO

0 14:45 15:30
B denied @ granted @ entries
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MySQL Enterprise Monitor + Backup
-« J\wOPYTHRERDEZAUD
« WOy TN IA—NVADEZH>

&3/ WOy RS EE(C I BN O] FE

ORACLE MySQL Enterprise Monitor

Dashboards = Events Query Analyzer Reports & Graphs ™ ‘ Configuration™

Advisors

@ Edit Selected Advisors & Disable Selected Advisors '4a Create Advisor @ Import/Export

Administration Configured: 26 of 26

Agent Configured: 3 of 3

Availability Configured: 6 of &

Backup Configured: 5 of 5

Ol item Info Coverage Schedule Event Handling

] = =~ MySQL Enterprise Backup Failed 100% (1/1) B 5m & o VI @ "FAILURE"
] = =~ MySQL Enterprise Backup Succeeded 100% (1/1) £ 5m & 1 o &g i "SUCCESS"
] B = Last Full MySQL Enterprise Backup Too Old 100% (1/1) (£ Bh & 1 0 &g a7

[ = ~ Incremental MySQL Enterprise Backups Mot Enabled 100% (1/1) (5 Bh 6 1 0 &g @0

O] = ~ MySQL Enterprise Backup Lock Time Excessive 100% (1/1) £ 5m (% 0 &g o 10 1 60
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Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 67




DRI X &I

T tange hute M3 Ermespese Bastbe_| | N—

Edit Event Handler

Event Handler Name (7

\ TR/ CreateMuie.action = = Google
\ & & g e c /8- oo Slave is too far behind!
Y ORACLE MySQL Entsrprise Monitor H1Tua L ma Filters

Dashbodndi™  Evesti  Query Analyoer  Ripsnts & Graghs ™ | Conbguishien™ Assets (-

[ | 0. myabiocacoman ] |

A\ Y
Rule Name Addwinon Category Version
— [Hew Advisor Categary] = 10 Groups (7!
How Advisor Category

|| Production Replication x| |

7 A\ A M Expe Advisors (7}
— || Slave Too Far Behind Master x | |

Event Statuses ()

A\ J— — —_—
T(nn;u Aben m:‘ lm“ || Emergency X || Critical x| |
— J Warning Aler g o~ |00 =
Iinfo Abort Event Handling

Variabike Assignment SMTP Notification Groups ()

’ ) Lg Vasiabla Data Iham Inptanca || DBA Team X | |
— 1 — ageat wlocaiionsiats agani_datasdem_spec_akoc - —
SMTP Netification Policy (¢

o Add Vianabla

| Notify on event escalation - |

W N ~ A\ — Fube Inlo [dutails lor amail notifications or display in the GUI) -
— /r/\ } \ Problem Description SMTP Rate Limit >
S 1D i

Send SNMP Traps (©
(Ne  ~]
and more ... B

Natvice I: Motify on any status change

Auto-Close Events 7/
[ No

Save Event Handler B3 Cancel

B pmmunded Aition

Custom Data Collection  Ssmms—emume T e s
http://dev.mysql.com/doc/mysql-monitor/3.0/en/memcustomdata-collection.html
Overview of Advisor Creation
http://dev.mysql.com/doc/mysql-monitor/3.0/en/memcreating-advisors-overview.html|

ORACLE
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DAIYA X &IHLARTE (Event Handling)

BEZREADIZANL -3 e

IN-T4 - T ¢ fE0T S SMS
[} S M T P =~ MySQL _DBA shinya_sugiyama@oracle.com MySQL Enterprise Monitor {0} Z£5: 11} ({2)) false
< | i | »
EA-JLODEE =
- SNMP
A-LEMOEHIE
EHAFFLA [ RERICIAD-FEEHTS
"MySQL_DBA"<mysql_dba@oracle com:= 7] JavaMail TLS/SSLOEmME,
SMTPH—){— FEBICTAMA-IAVE-SERETIRE
mail domain com 25 (AT2aY)
SMTPH—){—@OJ 1>
admin
(4 EmailDzEEORTF
EXA—JLBMAT—SA v
SNMPDISEL .
[v: SNMPESODERL
? SNMPv1 %= [ UE—b MySQL I—-SIMRAMD IP 7P RL A%, ZRINA FFSYTOEHD SNMP b5
) SNMPv2 ZER I-SIUbPRLAELTERTS (A723Y)
—_— 1 —_— =
7=k A-hES W ERANE 5T B0 SNMP M5yT TSI hPRLA
(AT2av)
S—Fyb 2 h—rES
(AT23) [ BEBICTAMSYIERETS (4A7230)

JAZ3=F4XF5

= SNMPOEBREORTT

SNMP;EHI DR EE
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T—IWAFv> 217591

MySQL Enterprise Monitor Helps
FUCINBDI TV AEZAL TS0,

LF_OD—H%T JIVFIRB(T1ZY)

JRERERDITIVZEMESEL T2,

CPURI\M RS

5lEERURRZRNT TS,

T4 A1/ ODESFIYARE SIS CURIREIZFRARTTF 20,
ANEE0Ovs ORI BB FE A (C 75— MBS

IN\—=RDI7DRE]RE

TAAPEx N — R REFEERFC TS5 — NEUS

T—AR=ABELUVAFT—YDEE

ZEFFRF(CTS— NS

FUWVITURE A LD, EDLSRQueryhBIIENIEMESR
MySQLD:ESTE A Y TEDHEIRBDPF 11— (BT 237 RINA AZ2BUE

ORACLE




RSNz LAI10D )T A - > AlGRE

FOIAMNISESWVITUDEFE

DIV AEv AR (A > 5v) A EEL)
BER—T—J LR

AN X[C(I5EEE R filesortsULIE

ORACLE

SN SSLKCEKELKKLKKLKKLKLKKLKLKLKLK

CPUfEFE

A EN=VET]

T’(Z’]l/Od)ﬁ@ﬂ]
J\—ROIT 7 DR RE

T—AIR—ABLUVRAF—YDZEE

¥TARO T —DrREN

MySQLESTE D2
AELOvI DS -E
1= St G EZANDF SN
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2 52k

AN RIA2ID547 > ML BERNIRT—IDUNEE
MEMI(Z. ZEERRWeb 7 TUT—23> DA, wgett®Curlz FHWTT —4% /BN I EBE O] EE,
MEMI(d, HTTPEAREEEESSLICT IGU TWVWET,

RS - TATOMYSQLA YR 2R & ©) [

B Total (SUM) B Running (SUM

f81) curl --user user:pass --insecure https://etoolsstable.no.oracle.com:30000/v2/rest/[asset-selection]?format=CSV -o throughput.csv

MEMO01:13306 Sent (Byte/Sec) received (Byte/Sec) 120000
2015-09-09T06:45:43.2687 40009.81667 64884.91667
2015-09-09T06:46:43.2687 42693.8 74427.85
2015-09-09T06:47:43.268Z 36329.01667 68291.6 100000
2015-09-09T06:48:43.2687 38037.03333 67937.41667
2015-09-09T06:49:43.2687 29695.25 46454.13333 80000 -
2015-09-09T06:50:43.2687 342125 76393.35
2015-09-09T06:51:43.2687 32126.6 68037.43333 0000 ]
33288.25 45397.35

38158.31667 80265.3
2015-09-09T06:54:43.2687 33185.91667 73299.76667 40000 -
2015-09-09T06:55:43.2687 31493.45 56626.66667 ¥ Sent (Byte/Sec)
2015-09-09T06:56:43.2687 32037.01667 70693.13333 20000 —#— recelved (Byte/Sec)
2015-09-09T06:57:43.268Z 30737.83332 66119.93333
2015-09-09T06:58:43.2687 41527.43333 72830.63333 o
2015-09-09T06:59:43.268Z 30218.15 43996.05 PR R R ]
2015-09-09T07:00:43.268Z 33804.38333 71280.11667 SONSNSNNSNSNNNNaS 8
2015-09-09T07:01:43.2687 33265.83333 71687.91667 g g b g g
2015-09-09T07:02:43.268Z 36019.01667 61931.11667 3 222 2 g
2015-09-09T07:03:43.268Z 37310 79122.51667 EEEEEEEEEEEEE EEEE
2015-09-09T07:04:43.2687 32362.53333 63995.25 $3353333553838 3333

32899.6 56157.81667 R ET Y L

31328.11667 42413.98333 SRREIRRIRRRER RRER

2015-09-09T07:07:43.268Z 38364.88332 82944.01667

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 72




=3d)

MySQL Enterprise Monitorl&. MySQLICAH EUTZEZS> Y- )L T,
1 | U—N=XF7=H5X, DIV=I\TA=NDR,T—=AR=RCHBFBIRT K
BRI DENAIEERY-ILTY,

T 1VT1ZSOERTEMEME. MySQLD/\SIA—TERTERES.
2 | 7RINAT-—ERZEZ T RINAALTNDB A, T —AIN-ABIB T 7%
HIJ& 9 BE[EIIFICMYSQLZ BB TE (IR DB N RIBET I,

MySQL Enterprise Monitor(&. MySQLTILA{ENINTULVA,
3 |(LIUT—23> J3RFUST . I\ 7vTEDIRREDEZHRU.
EIRENFE UGS, SNMPYOSMTP T EIRE (CENISEZENT]EE,

X Y- e AU TIECSE T, BBEREROIUR(OTIS T 2FN 0IaEA . MSBRER/I\RICITDENOIEE.
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MySQL Enterprise Edition & Cluster CGE®D i {& FH

30HRBIFZA7IL

[bjj’ﬂ’Jb(E) BE(E) =x(Y) BE(S) JyHR—4(B) YLD ~LFH) |

== = — - — e
MySQL :: MySQEG U... x ‘ - 4I5S 1 MySQL Enterpr... foearchSoftware x\-!-
€ | @ https://edelivery.oracle.com/osdc/faces/SearchSoftware?_afrloc E1 v @ | | Q NECYU1—33 21 3 ﬁ B [ ] 4+ A =

2 MySQL - New Prod... & MySQL Server Blog = Planet MySQL | | Performance | | Replication | | HA_BCP | | MySQL Cluster | |

CcLOUD FAQ shin English

Oracle Software Delivery Cloud

Te switch to the original Oracle Software Delivery Cloud, click here.

To select products for download, enter the Oracle Product into the type-ahead field below, then select from the list of available platforms.
Once you have made your selection, the title will be displayed in the 'Selected Products' section below. Repeat this step for all titles you wish
to download. Once complete, click on the 'Continue' button.

You must agree to Oracle’'s trial license terms before downloading products that you do not have a current valid license to
use.

Filter Products By [¥]Programs  [] Linux/ovm/vMs ] seff-Study Courseware [~ 1-Click Offerings

Product st =

MySQL Classic Edition

MySQL Cluster Carrier Grade Edition

Selected Pro MySQL Enterprise Edition
MySQL Standard Edition

Product ‘ Platform

No Products selected

About Oracle | Legal Notices |Terms of Use ‘ Your Privacy Rights
Copyright © 2015 Oracle and/or its affiliates. All rights reserved.

AREER | BUG

Sign Out

| »

m

 Oracle Software Delivery Cloud
http://edelivery.oracle.com/

« RNV FEIR:
“Product’lZMySQLEA L.
OS%ERL"Continue”

c HRTZ=aTIL

http://dev.mysqgl.com/doc/index-enterprise.html
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MySQL Enterprise Monitor on Youtube Tutorial

Installing MySQL Enterprise Monitor
https://www.youtube.com/watch?v=GbgsBqfT-mQ&index=2&list=PL9756 ECC6D1DC01D2

Real-time MySQL Performance & Availability Monitoring
https://www.youtube.com/watch?v=e5HhCOXiioY&index=5&list=PL9756ECC6D1DC01D2

Remotely Monitor MySQL in the Cloud
https://www.youtube.com/watch?v=a 91iSUfeWA&Iist=PL9756ECC6D1DCO1D2&index=3

Performance Tuning with MySQL Query Analyzer
https://www.youtube.com/watch?v=pjRTLPeUOug&list=PL9756 ECC6D1DCO01D2&index=4

MySQL Enterprise Monitor: Integration With Your Private Cloud and DevOps Environments
https://www.youtube.com/watch?v=cK5HxhJrXns&index=6&list=PL9756 ECC6D1DC01D2

MySQL Enterprise Monitor 3.0.18 ¥=a7 )L
http://dev.mysal.com/doc/mysal-monitor/3.0/ja/index.html
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Performance Schema

AEVRREHRER SQLX kst IRk 1IENTEER
- fRETIBHROUNEE e ARNFRTIOS—Sv - LJVT—23> AL —TJEE#R
memory_summary_ * 57—JJl » TURT=RZT— X b P AWYRIEDI-TEE
— ZLYR/THIY N IR NS YO UDEY,  Server stage tracking
NMBOXEVLIE - BERRISEITENTLBSQLX
- SENIEMHIFR « XEVIYRIUD MA—IN—
— XEVFIAHZ (JT1h) Ay ROYIE,
— JLIREN
— B A/E/N
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MySQL Performance Schema

X TA— T RO N RIS E
PSS T — %

LOCKICBIS BT )L LCBVS
MySQLA BB Gz IEE(C=Ea 0] .
MySQLOMNENBERZUTILF1 LICEYS .
HIYDE(THR UTIAIA LIRS ot e s s

stage/sql/checking permissions
stage/sql/freeing items
stage/sql/statistics
stage/sql/preparing
stage/sql/optimizing
stage/sql/Sending data
stage/sql/closing tables
stage/sql/System lock
stage/sql/query end
stage/sql/end
stage/sql/Sorting result
stage/sql/executing
stage/sql/cleaning up

mysql> select * from host_summary_ by stages;

——————————— +
wait_avg
——————————— +

|
446.30 us |

312.27 us | 31.23 us |
300.62 us .06 us |
85.89 us .18 us |
79.15 us .83 us |
69.12 us .82 us |
53.11 us .62 us |
44.66 us .93 us |
|

|

|

|

|

|

|

37.54 us .51 us
.28 us .86 us
.37 us .87 us
us .72 us
.67 us
.07 us

19.00 ns

——————————— +

- — 4
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MySQL SYS Schema

DBEHE. HFESVERIBIFZIE

DBEEHVPERIBHEHDFRDRZNE
- = NOBENASL. 1—TPORANDIRNRE. EZ LR EIEE
- EERIEORE R DTELUNRE
Rz LDEGHICIEIEUVERAFT S DEEDE1—
- I0EDFEVI7A VP, Ov). IXMDFLSQLX
-T= A2FTYIR AF—XDFfeEt
DT —HIN—AICHFBSYSFAIAKRE
Oracle V$Z& (BIRY)\JA—Y>AE1-)
Microsoft SQL Server DMV (Dynamic Management Views)

ORACLE

3 * from \$UHPr aummqr\ 11m1T
: ‘.'.: ‘.'. l row FE1 0 T Yo =

statements: 465
statement_Tlatency: 1591048261000
statement_avg_latency: 3421609163.4409
table_scan
file_ios: 2471
file_io_latency: 1004145900811793
current_connections:
total_connections: °
unique_hosts:
current_memory: (
total —memory_ 1110(qrpd;
N Vil

statements: 4
statement_latency: 1.62 s
statement_avg_latency: 3
tabTle_scan
file_ios: 2
file_io_latency:
current_connections:
total_connections: :
unique_hosts: :
current_memory: 0 bytes
total_memory_ allocated: 0 bytes
1 row in set (0.02 sec)

root@localhost [sys]>



MySQL SYS Schema — sample view (1)

Global Memory usage broken down by allocation type
root@WocaWhost [sys]>se1ect * from memory_global_by_current_allocated \G

alaalaale ol ala als s ols ol ole ale e als b ole sl ale ol ala ale b ale ol ola ale ala ol

row root@localhost [sys]>select * from sys.innodb_ buffer stats_by_table order by data desc Timit 0, lO
event_name: memory/performance_schema/internal_buffers #--—----------—-- I — L oo e e +
current_count: 60 | object_schema | object_name | allocated | data | pages | pages_hashed | pages_old | rows_cached |
. - D Fommm o mmmm oo Fommmmmmoo - e Fommmmm oo Fommmmmmm oo T +
current_a11oc: 89.50 MiB SYS. TABLES . . :
current_avg_alloc: 1.49 MiB TnnoDB System | SYS_TNDEXES .00 KiB
high_count: 60 mysq1 engine_cost .00 KiB | 54 bytes
high_alloc: 89.50 MiB InnoDB System | SYS_FIELDS .00 KiB | 5.04 KiB
high_avg_alloc: 1.49 MiB mysq] server_cost -00 KiB §?g4bytes
P InnoDB System | SYS_DATAFILES . K1B . K1B
1 row in set (O'(Mj SEC) InnoDB System | SYS_TABLESPACES . KiB 2.59 KiB
mysq/l innodb_index_stats . ' 18.11 KiB
root@localhost [sys]> INnoDB System | SYS_COLUMNS .00 KiB | 17.53 KiB
InnoDB SYS_FOREIGN . [ 1.99 KiB
D S T Hommmmmmm oo Ho--mo-- Hommmm oo Hommmmmmm oo Homm oo +
10 rows in set (0 04 sec)

InnoDB Buffer Memory Usage

[REREEREEY e i anll ol el el
[REREEREEY e i anll ol el el
[REREEREEY e i anll ol el el

root@1oca1host [sys]>select count(*) from myhttp.hello;

root@localhost [sys]>select * from
-> sys.schema_object_overview where db = 'sys’;

1 row in set (0.00 sec)

root@localhost [sys]>select * from sys.innodb_buffer_stats_by_table order by data desc Timit 0,10;
mm e o fomm e Fomm e R o fomm e Fomm e +
| object_schema | object_name | allocated | data | pages | pages_hashed | pages_old | rows_cached |
mmmmm e o Fomm e e Fomm e Fomm e fomm e +
PROCEDURE InnoDB SYS_TABLES . 6.98 KiB
Inno?B System | SYS_INDEXES . KiB 6.23 KiB
e g mysq engine_cost .00 KiB | 54 bytes
3 rows 1in set {0'03 SEC) InnoDB. System SYS.FIELDS 16. KiB 5..04 . KiR
myhttp hello .00 KiB | 330 bytes
nys SErVEr cost 200 KIB|" 279 ytes
InnoDB System SYS_DATAFILES . KiB 2.64 KiB
InnoDB System SYS_TABLESPACES . ' 2.59 KiB
mysq/l innodb_index_stats . ' 18.11 KiB
InnoDB SYS_COLUMNS . ' 17.53 KiB

Wik e
Wi e

[SERUEE el el el el el el el

10 rows in set (0.03 sec)
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E
E
E
E
E
E
E
E
E
E
E
E
|
E
E
E
E
E
E
E
E
E

MySQL SYS Schema — sample view (2)

background |
background |
background |
background i
background |
background i
background |
background i
background |
background }
background |
background |
background }
background i
background |
i wait/
| wait/
i wait/
| wait/
i wait/
| wait/
i wait/io/Tile/sql/dbopt

root
root
root
root
root
root
root

'file/innodb/innodb_data_file
waity 'fEEe'qu'FRM
wait/io/file/ mVEQamakaEe
wait/io/ j 1/sT1ow_log
wait/io/file/ nodb_Tog_file
waity
waity
waity
waity
waity
waity
waity
wait/
wait/
waity

:fEEehmyESam,deEe
file/sql/file_parser

22 rows in set (0.01 sec)

ORACLE

user_summary_by file_io_type

roetHEOEaEhost [sys]>select *
_| ____________________________________________________
i event_name

from user_summary_by_file_io_type;

808.41 ms
250.59 ms
241.19 ms
84.44 ms
63.67 ms
51.38 ms
3.19 ms
19. ms
12. ms
12.60 ms
11.35 ms
1.45 ms
316.11 us
236.21 us
22.64 us
3.18 s
9.43 ms
74.92 ms
72.04 ms
23.30 ms
1.73 ms
542.22 us

_____________ _I_

max_latency |

_____________ _I_

75.15 ms
37.22 ms
207.83 ms
84.38 ms
28.24 ms
46.13 ms
20.17 ms
13.42 ms
9.93 ms
12.55 ms
11.25 ms
.39 ms

430 44 ms
19.82 ms
37.00 ms
31.49 ms
3.54 ms
064.16 us
369.09

statement_analysis

query:
db:

full_scan:
exec_count:
err_count:
warn_count:
total_latency:
max_latency:
avg_latency:
Tock_Tatency:
rows_sent:
rows_sent_avg:
rows_examined:
rows..examined.avg.:
tmp_tabTles:
tmp_disk_tables:
rows_sorted:
sort_merge_passes:
digest:
first_seen:
last_seen:

* from statement_analysis Timit 2\G!
1. row *
SELECT * FROM user_summary_by ...
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542,33
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SYS Schema#fi B 1H R

B The MySQL SYS Schemas%7E
GUI:  http://www-jp.mysql.com/products/workbench/
SCRIPT:https://github.com/MarkLeith/mysql-sys

R sys 56.sql Adding the view innodb_lock waits that displays a snapshot of the tra__. 2 months ago

B sys_57.sql Merge pull request #31 from JesperWisborgKrogh/dev/20141021_innodb_lo. . 2 months ago

B The MySQL SYS SchemaRFIA> B
https://oracleus.activeevents.com/2014/connect/fileDownload/session/72527FD4
2DFF7B2148314B9E72BE7B6A/CON3751 Leith-mysagl sys schema oow 2014.pdf

B The MySQL SYS Schema (Video Streaming)
Newl: EIENUEZFV T, N OA-—XIAERT—5E T4
JLt>%—: Mark Leith, Senior Software Development Manager, Oracle

http://www-jp.mysal.com/news-and-events/web-seminars/the-mysql-sys-schema/
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