ORACLE



ORACLE

MySQL Server:
Performance and Scalability

MySQL Global Business Unit
Sales Consulting Manager, JAPAC

&Ll E% / Ryusuke Kajiyama




LUTOHEIAIL., B O—BHAE SOAREICET A2 EEXSBATHEDTT
o Tl FHRIZHEZHE—DBEHNETHEDTHY . WHVEDEZHIEFAA AT
EIFTEFEFA UTOFIEIX, ¥T)T7ILPO—K, #eexigta 5% 03y
AV (HERD) TH5HDTITGULN =6, BEREZTITOEDFIBRF FHZZ IS0
TTEW, ATV EGICEAL TRESN TS EEBEDRFE. V) —RXAB LU
BRI DWWTIE. DK EICKYRESINTT,

Oracle&Javald, Oracle Corporation RUZ DFR#t. BEESH DO KERUVZDMDEICHET5ZFHFEIETT,
XHhDE . BRBEIEHOBEEIIEEEETHIGELHYET,

ORACLE

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



Program Agenda

= MySQL 5.6

= MySQL Enterprise Edition

= MySAQL 5.7

= Performance Schema

« MySQLARYUFI—% vs Sl &,

ORACLE

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



MySQL 5.6 GA
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MySQL 5.6 GA
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. MySQL 5.6: Scalability

MySQL 5.6 Read Write (Linux)
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. MySQL 5.6 SysBench Benchmarks

MySQL 5.6 vs. 5.5 - Read Only (Linux)
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MySQL 5.6: InnoDB

Better Performance, Scalability
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. MySQL 5.6: InnoDB
SRUEOMRER L
- SIBNEBORBFETNZLO\Web 7 TN —23 G ETHRRK
- FARENSRBERIN YT I3V EEIRT HIETH— /N —~A VIR

SET autocommit = 1; .
SELECT c FROM sbtest WHERE id=N; 7_77]_)["\

SET autocommit = 0;

START TRANSACTION READ ONLY; %,ﬂ@%% |‘5“/'U27°/EI‘/ETEJ§‘S
SELECT c FROM sbtest WHERE id=N;
COMMIT;

http://dev.mysqgl.com/doc/refman/5.6/en/innodb-performance.html#innodb-performance-ro-txn
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. MySQL 5.6: InnoDB
INYITFT—ILDFTE) AT

s EBENEERNS/NYITFT—ILIZT—ERF vy adn=KREIC
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mysql> SET innodb buffer pool dump at shutdown=ON;

EBRCY L TSNEREE/N\YI7T—LIcO—F:
mysql> SET innodb buffer pool load at startup=ON;
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. MySQL 5.6: 774 AH
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. fEE{ES=EXPLAIN

MySQL 5.6 D Fikae

EXPLAIN FORMAT=JSON

SELECT 1 returnflag, 1 linestatus,

SUM(1 _quantity) AS sum gty

FROM lineitem
WHERE 1 shipdate <=

DATE SUB('1998-12-01’,

INTERVAL '118'
GROUP BY1l returnflag,

ORDER BY1l returnflag,

DAY)

1l linestatus
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l_linestatus ;

EXPLAIN

{ "query_block": {
"select_id": 1,
"ordering_operation": {
"using_filesort": false,
"grouping_operation": {
"using_temporary_table": true,
"using_filesort": true,
"table": {
"table_name": "lineitem®,
"access_type": "ALL",
"possible_keys": [
"i_| shipdate”
1,

"rows": 2829575,

>»

"filtered": 50,

"attached_condition™:
"("dbt3".’lineitem’.’|_shipDATE" <=
<cache>(('1998-12-01" - interval '118' day)))”

} [* table */

} /¥ grouping_operation */
} [*ordering_operation */
} I*query_block */ }

ORACLE



. Optimizer Traces

"range analysis": ({

MySQL 56@%&%?& "tagle_scan": {

"rows": 54,

HIYDEFHEDORBEILEHE | eostt: 139

"best_coverlng index_scan": {
O S -~ — O "ind dx b"
c AT TFARAPIZEBELRRTYTE index! 1;90;
Baiiﬁ1t ODI)IL*Lé EJ]'\ . "chosen": true
"analyzing range alternatives": ({
"range scan_alternatives": [
— {
= 21T751: "index": ”idx a b",
"ranges": [
"10 < a"
> SET optimizer_trace="enabled=on’’; 1,
> SELECT a, b FROM t1 WHERE a > 10; \rowid ordered”: false,
> SELECT * FROM ":izzg—only'.': irz::
INFORMATION_SCHEMA.OPTIMIZER_TRACE; "rows": 12,

"cost": 3.4314,
"chosen": true

}

ORACLE
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. MySQL 5.6: InnoDB

\
RDBMS&NoSQLD M irL . INMODBIZEEC . i (=7 Hh
= - Memcached APIERH®D 77t X
4‘-5‘ - BifFDMemcached V5147 hafE A
Application _ SQLZTME /N8R
SQL NoSQL = NotOnlySQL7 VX
(MySQL Client)l (Memcached _ Ny —12 46
mysqld Protocol) — M- T XJOIN, FKIZIE
MySQL Server Memcached plugin _ 5._% £ QLé{EFﬁ

— mysqldiZMemcached%
T—EV-TSTA4ELTHE

— 221747 InnoDB APIZmemcached
JakraizevELy

- BIELATUVRAD
HEEFETOER-AR—X

InnoDB Storage Engine
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. NoSQL APIIZk51tEE

MySQL 5.6: NoSQL Benchmarking

80000
70000
60000
50000
(2
a. 40000
= e===|\lemcached API
30000 S QL
20000
Customized Java-based App Test Harness
Oracle Linux 6
10000 N Intel(R) Xeon(R) 2.0 x86_64
0 MySQL leveraging:

' - 8 available CPU threads
8 32 128 512 -2 GHz, 16GB RAM

Client Connections

Up to 9x Higher “SET / INSERT” Throughput
bIOﬁs.oracIe.com/mKSﬂIinnodb/enta/new enhancements for innodb memcached
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. MySQL Enterprise Edition
e LANILOMYSQLR—ZE T4, X ) T4 E KUV R E R

MySQL Enterprise Oracle  Oracle Premier
Certifications/Integrations Support

MySQL Enterprise MySQL Enterprise
Backup Monitor/Query Analyzer

MySQL Enterprise MySQL Enterprise
Security ‘ Scalability

MySQL Enterprise
High Availability

MySQL Workbench
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MySQL Enterprise Monitor
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Database Activity - All MySQL Instances

3| 8l

@ select (SUM) @ Insert (SUM) @ Update (SUM) 3306
3306

mylab_localdomain, mylab.localdomain:3306

mylab.localdomain, mylab.localdomain:3306

yiab.localdomain:3306
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InnoDB Log Buffer Flushed To Disk After Ea...
User Has Rights To Database That Does Not...

MySQLMDEZ R %105 TRALA
OSBRI DYE—bIT—xo ATy
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. MySQL Query Analyzer

HIV)—DINTA—I U R%E

)7 L3 A L THERR
= J5TICTHHEER R DR
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Query Response Time index (QRTi)

Browse Queries (@] Show / hide

Database Activity - Database Activity - All MySQL Instances (Aggregate)
Zoom: 1h 2h 4h 6h 12h 1d 2d

Database Activity - All MySQL Instances

@ select (SUM) @ Insert (SUM) @ Update (SUM) @ Replace (SUM) @ Delete (SUM) @ Call (SUM)

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

- + | Database 5 | & Counts - Latency (hh:mm:ss.ms) Ro

Exec ~ Em ¢ Wam ¢ Total ¢ Max ¢ Avg ¢ AvgHistory  Total &

[# =~ SELECT c FROM sbtest1 WHERE id = ? (1) test 19,991 0 0 100 @ 2274 0798  0.000 19,991
[ =~ coMMIT (1) mem 9,289 0 0 100 @ 8153 0154 0001 Y 0
(@ &~ INSERT INTO sbtest1 (i...c , pad ) VALUES (..) (1) test 2,000 0 0 100 @ 0196 0.002  0.000 2,000
[ =~ CoMMIT (1) test 2,000 0 0 100 @ 145388 0307 0.083 8 0
(@ =~ UPDATE sbtest1 SET ¢ = ? WHERE id = ? (1) test 2,000 0 0 10 @ 0939 0148  0.000 2,000
() =~ SELECT DISTINCTROW ¢ FR...? AND ? + ? ORDER BY ¢ (1) test 2,000 0 0 10 @ 1199 0764  0.001 200,000
[ =~ SELECT c FROM sbtest! W..? AND ? + ?ORDERBY ¢ (1) test 2,000 0 0 100 @ 0668 0809  0.000 200,000
(@ =~ DELETE FROM sbtest! WHERE id = ? (1) test 2,000 0 0 100 @ 0950 0218  0.000 2,000
[ =~ SELECT SUM (K)FROM s...id BETWEEN 2 AND 2+ 2 (1) test 1,999 0 0 100 @ 0470 0797 0000 199
(@) =~ SELECT c FROM sbtest! W...id BETWEEN ? AND 7 + 2 (1) test 1,999 0 0 100 @ 0526 0798  0.000 199,900

IMySQL Query Analyzer &9 3L T, RIBEDH B
SQLI—FZHELLUVHEML T, T—EIN—X/NT4—
VOREIEIZHESBED ’Cé*fé’:‘l,f:o S5IZEEHC
EIZ. ST, fTEFE DS TIZ, DT HIEHTEHT

EFFELY

Big Fish Games %t
VIMNIITRFEIVUOZT
F—XY—F4 K (Keith Souhrada)

ORACLE

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



MySQL
Enterprise
Scalability

ORACLE



. MySQL Enterprise Scalability
Thread Pool

- MySQLT 7#4I)LEk AL YR ([I/NTA—T U RITF LD,
EEANENT 5ERT—ZE TR H LR REE DN S

- MySQL Thread Pool
A—FEGEROE M S .
INTH—RURERT—SE ) T1+% 4

e
Me:

Mermory, Index & Storage Management
= = = = = = = = =
InnoDB MyISAM Cluster Archive Merge mory  Partner Ci ity Custom
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. Thread PoolDE X1t N

Thread Pool e \
Thread Group 1 BEMRITALYF
Threads 1 - 4096 ’ Thread Group 1 R
| Thread Group 2 2
) Threads 4097 - 8193 .
‘ «_Thread Group
Thread Group N
Threads 8194 - N
RNEBISA4T7

c ALYR- T I —THEHRTERRE(TIAILE = 16) . 4096 XL vk

c IOVRAEVIZEHTREHREAL YL T IIL—TIZEIYHTS

« ALYKRIFEBETITEND, RT—FAUMEF1—IZHEATHIETRE ETEFIRL.
H— /DA FOEKENICHIGE LA —SE T4 & ER
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. MySQL Enterprise Scalability

MySQL 5.6 Sysbench OLTP Read/Write

12000
=
& 10000 MySQL Enterprise Edition
o With Thread Pool
8000
D
a
- 6000
g
S 4000
w
S 2000
=
MySQL Community Server
0 Without Thread Pool

1 4 16 32 64 128 256 512 1024 2048 4096 8192
Simultaneous Database Connections

Configuration
MySQL 5.6.11

Oracle Linux 6.3, Unbreakable Kernel 2.6.32
4 sockets, 24 cores, 48 Threads
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MySQL 5.7 DMR
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. MySQL 5.7: DMR 4
MySQL 5.7 builds on MySQL 5.6 by improving:

ORACLE
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InnoDB for better transactional throughput, availability, 10
Replication for better scalability and availability

Utilities for dev/ops automation

Performance Schema for better performance metrics

Optimizer for better EXPLAINiIng, query performance,
enhanced buffering and partition optimization

Connecting at higher rates, improve session efficiency

Available Now! Get it here: dev.mysql.com/downloads/mysql/



. MySQL 5.7 Sysbench Benchmark

Sysbench Point Select

700,000
'§ 600,000
$ 500,000
% 400,000
2300,000
% 200,000

8 100,00(())

630,000 QPS

MySQL 5.7: SysBench Read Only (Point Select)

—MySQL5.7
,
7
/ ——MySQL5.6
/
/ ——MySQL5.5

.

I | I I I

8 16 32 64 128 256
Connections

2X Faster than MySQL 5.6

512 1,024

Over 3X Faster than MySQL 5.5

Intel(R) Xeon(R) CPU X7560 x86_64

5 sockets x 8 cores-HT (80 CPU threads)
2.27GHz, 256G RAM

Oracle Linux 6.5

ORACLE
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. MySQL 5.7: InnoDB Memcached
Thank you Yoshinori (Facebook)
1,150,000 QPS

1400000

1200000
T
§ 1000000 //
Q
® 800000
g /
@ 600000 / =573
g 400000 =56
(e} /

200000 - —— Intel(R) Xeon(R) CPU X7560 x86_64
8 sockets x 6 cores-HT (96 CPU threads)
0 2000Mhz, 256G RAM

8 16 32 64 128 256 512 1024 Oracle Linux 6.2
Concurrent User Sessions

6x Faster than MySQL 5.6

ORACLE

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



B visual EXPLAIN ™
MySQL Workbench Query cost: 4252434.0( MySQL.

[ GROUP F ORDER

tmp table, filesort

1251827.(§ 6.00M rows

/ Full Table Scan

Cost estimate
( MySQL 5.7)

lineitem

ORACLE
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. MySQL 5.7: Connections / Second

Faster processing of new connections

40000 -
35000 -
30000 -
25000 -
200007 +32% +64%
15000 -
10000 -
5000 -

= MySQL 5.7

= MySQL 5.6

Connections per second

* mysql-bench

0 _ _ * 25 concurrent client threads

With Selects Without Select « Executing connect/select/disconnect
+ 100000 iterations each

Built with input from Facebook

ORACLE
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. MySQL 5.7: Optimizer Cost Model

New cost model AP

Allows storage engines to provide accurate and dynamic cost
estimates for key lookups, table scans, range scans, etc...

— Enables future support of additional factors
= Whether the data is in RAM, SSD, HDD

Lays the groundwork for making costs configurable
— Based on your hardware performance characteristics
Improves records per key estimates

Cost values included in JSON Explain output

ORACLE
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. MySQL 5.7: InnoDB

Many Improvements

= Improved InnoDB Online Alter Table
— Online Rename Index, Online Change Varchar
= Enhanced FusionlO Integration
— Doublewrite buffer automatically disabled when DirectFS detected
= Parallel “Dirty Page” Flushing
— Higher throughput, performance, and scalability
= Partitions — support for Transportable Tablespaces (TTS)
— TTS support for individual partitions

ORACLE
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. MySQL 5.7: InnoDB Compression

Thank you, Fusion-io

= Transparent Page Level Compression

— Happens transparently in background threads

— Managed entirely within the 10 layer

— Uses sparse file and "hole punching" in OS kernels and File Systems
= Reduces |10

— Improves performance

— Reduces write cycles, thus increasing SSD lifespan

= Applies to all tables, including the system tablespace and UNDO logs

ORACLE
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. MySQL 5.7: Improved MDL locking

= Removes bottlenecks around DML access to a single table

— 10% increased throughput in OLTP_RO/POINT_SELECT sysbench tests
on higher core counts

— Optimized for typical DML heavy workloads
= Implemented fast-path for DML locks
= Implemented lock-free DML lock acquisition
= Implemented a lock-free hash

— Now uses MurmurHash library

ORACLE
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Performance
Schema
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. INDA—IIRARAZT—T&IT?

« MySQL 5.5h 5%
= ANL—D IOV D —ET, Rt =R
- PERFORMANCE_SCHEMA
— Lock-free/\y2 2 ZF|ALIAERVAD /Y I 7EE
— INFORMATION_SCHEMAtIFERLRY  ARL—U IOV ELTERE
« T—AR—RRAX—TELT, BEMIERT
— performance_schema
s AA—TRAEELL T, MySQLY—/N\OREI—I)LEFL—X
— f5l: pthread_mutex_lock() -> mysql_mutex_lock()
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. INDA =X RRX—7L(L? (i)

« U—/I\NNTRETDINUDLATUIEERER
- 2 TOLATUVZEQRN BRI TR
- =L, RE CRESNOGBEIIERLGDHETD
- T, BELGEDIFIRE LR
- MM YV—RATOME. AT I MD AT —R13E
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. INDA—IVAART—TVDERTE

s INTF—IARREX—TDEN/EY
[mysqgld]
performance schema=on

= [ERIDInstruments DR E:

[mysgld]
—--performance schema instrument='wait/synch/cond/%=counted’

— off/ffalse/0 = £33

— on/true/1 =A% & BFEEFHEIT S

— counted = A%h & EIZETEIT 5. FFREIFHAILARLY
http://dev.mysqgl.com/doc/refman/5.6/en/performance-schema.html
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INDA—IVAARFT—TDRTE

mysql> SELECT * FROM setup_ instruments;

= e R T +
setup_instruments — | ENaBLED | TIMED |
= - Fommm - Fomm o +

| wait/synch/mutex/sql/TC_LOG_MMAP: :LOCK_ tc | NO | NO |

2 | wait/synch/mutex/sql/LOCK_des_key file | NO | NO |

m Ig H% Fi] A2 1# *g% H% FH] E llﬂ % j’ A | wait/synch/mutex/sql/MYSQL BIN LOG::LOCK commit | NO | NO |
S © | wait/synch/mutex/sql/MYSQL BIN LOG::LOCK commit_queue | NO | NO |

M yS Q L 'Ij' —/ \ 0) \J — Z : — I\ W | wait/synch/mutex/sql/MYSQL BIN_LOG: :LOCK_done | NO | NO |
—=n =n |-'-| | wait/synch/mutex/sql/MYSQL BIN LOG: :LOCK_ flush queue | NO | NO |
[ZE% (TS5 T=instrume Nt ix | wait/synch/mutex/sql/MYSQL_BIN_LOG: :LOCK_index | NO | No |

| wait/synch/mutex/sql/MYSQL BIN LOG: :LOCK_ log | NO | NO |

I oS == = | wait/synch/mutex/sql/MYSQL BIN LOG::LOCK binlog_end pos | NO | NO |
1@ ﬁ ] ( ﬁ )JJ 7 X j] ‘b H% Fﬂﬁ 0) Eaﬁio) | wait/synch/mutex/sql/MYSQL BIN_LOG: :LOCK_sync | NO | NO |
ﬁ % —-I' | wait/synch/mutex/sql/MYSQL BIN LOG: :LOCK_sync_queue | NO | NO |
s J:E ﬁ | wait/synch/mutex/sql/MYSQL BIN_LOG: :LOCK xids | NO | NO |

- | wait/synch/mutex/sql /MYSQL_RELAY_LOG : :LOCK_commit | NO | NO |

o — 7~ B | wait/synch/mutex/sql/MYSQL RELAY LOG::LOCK commit queue | NO | NO |

" U P DATE j{ “ —C E)j El{l ' = z E E-I- Ae | wait/ s§nch/mutex/s§l /MYSQL_RELAY LOG::LOCK done | NO | NO |
| wait/synch/mutex/sql/MYSQL RELAY LOG::LOCK_ flush queue | NO | NO |

| wait/synch/mutex/sql/MYSQL RELAY LOG::LOCK_index | NO | NO |

| wait/synch/mutex/sql/MYSQL RELAY LOG::LOCK log | NO | NO |

| wait/synch/mutex/sql/MYSQL RELAY LOG::LOCK_sync | NO | NO |

| wait/synch/mutex/sql/MYSQL RELAY LOG::LOCK_sync_queue | NO | NO |

ORACLE
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INDA—IVAARFT—TDRTE

mysql> SELECT * FROM setup_consumers;

setup_consumers e A .

ENABLED |

I
o - - +
| events_stages_current | NO |
> S == 48 \ | events_stages_history | NO |
: _t *LT_ (7—0) Iﬁ $&€Hy 1;]:3—% 75 0)\ | events_stages_history long | NO |
E& ;'-E (EE’T:E 0) H . E E % 'é" t 7;: E ) | events_statements_current | YES |
| events_statements_history | NO |
- - I b | events_statements history long | NO |
- U P DAT E K ‘ = -t @J E,‘] ' - E ﬂ- Hb | events_transactions_current | YES |
& — 3 - — | events_transactions_history | NO |
= ’f’*‘J I\T_j }LT%SQLjC&ZR | events_transactions_history long | NO |
0 > N | events_waits_current | NO |
?—wflgeSt(MD5/ \“J~/:I'1I_E)7ﬁ\ﬁ | events_waits_history | NO |
2 L \ | events_waits_history long | NO I
)()J & o - -C L 6 | global instrumentation | YES |
| thread_instrumentation | YES |
| statements_digest | YES |
et e TP - - +

15 rows in set (0.00 sec)

ORACLE
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INDA—IVAARFT—TDRTE

mysql> SELECT * FROM setup_objects;

t b J t +-—-——————— +--————————————————— +-—-—————————— +-—-—-———— +-—-————- +
Se u p o jec s | OBJECT_TYPE | OBJECT_SCHEMA | OBJECT_NAME | ENABLED | TIMED |
= Fmmmm o e Fommm e Fmmmm - Fmmmm o +

| EVENT | mysql | % | NO | NO

— . s | EVENT | performance_schema | % | NO | NO
[ ] %*E J)(‘\'_I' % &’a— 67——7 ) Lfd: & 0) | EVENT | information_schema | % | NO | NO |
N =1L = | EVENT | % | % | YES | YES |
715 FERTE | FUNCTION | mysql | % | NO | NOo |

| FUNCTION | performance_schema | % | NO | NO
~ — . — | FUNCTION | information_schema | % | NO | NO |
a VXT-L\%O)Z#‘_VQ& ‘j:T | FUNCTION | 8 | % | YES | YES |
2 EI_— *E -I-..-I. % 9* é | PROCEDURE | mysql | % | NO | NO |
7 j— ) [/ 'N —C unn X‘ & l.t —C ll \ | PROCEDURE | performance schema | % | NO | NO |
j',l' B, | PROCEDURE | information_schema | % | NO | NO |
. Xz @jﬁ(] ZZHET | PROCEDURE | % | % | YES | YES |
UPDATEX[ZT '“ﬂ _'rﬁb | TABLE | mysql | % | No | NO |

| TABLE | performance_schema | % | NO | NO
] Setup actorsT [i%*ﬁﬂ%&j’é | TABLE | information schema | % | No | No |
=y . =FU o X | TABLE | % | % | YES | YES |
:L—'|j'7jj"7_/|~€ﬁﬁmﬁ_l' HE | TRIGGER | mysql | % | NO | NO |

| TRIGGER | performance_schema | % | NO | NO

| TRIGGER | information_schema | % | NO | NO
| TRIGGER | % | % | YES | YES |
Fmmm e e e LT D et dmmmm et +

20 rows in set (0.00 sec)
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. MySQL 5.5 /\ 7+ —I 2V ARF—Y
= 17 Tables

= 222 Instruments

Instrument Event Class

File 10 wait/io/file/%
Mutexes wait/synch/mutex/%
Read/Write

i o)
Locks wait/synch/rwlock/%

Conditions wait/synch/cond/%

ORACLE
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Instrumentation Setup Threads Tracked Instances File 10 Summaries
= setup_instruments =] threads =] mutex_instances =] file_summary_by_event_name
= setup_consumers = rwlock_instances =] file_summary_by_instance
=] setup_timers = cond_instances
= performance_timers = file_instances
Waits

| events_waits_current
= events_waits_history
] events_waits_history_long
™ events_waits_summary_global_by event_name
=] events_waits_summary by thread by event name

=] events_waits_summary_by instance

ORACLE
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B MySQL 5.6 /37— RARFX—T

= 52 Tables (+35)
= 545 Instruments (+323)

Statements statement/%
Stages stage/%

Table 10 walit/io/table/%
Table Locks wait/lock/table/%
Network 10 wait/io/socket/%

|dle Timing idle

ORACLE
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MySQL 5.6 /874 —TRARF

Instrumentation Setup Hosts / Users / Threads Tracked Instances Object Summaries
" setup_instruments "] host_cache "] mutex_instances "] objects_summary_global_by_type
"] setup_consumers " hosts "] rwlock_instances ") table_lock_waits_summary_by_table
" setup_actors "] accounts "] cond_instances ") table_io_waits_summary_by_table
" setup_objects " users " file_instances "] table_io_waits_summary_by_index_usage
" setup_timers " threads "] socket_instances

a

performance_timers

Statements

"] events_statements_summary_by_digest

"] events_statements_current

% IS IS IS TS TS

%

ORACLE

events_statements_history
events_statements_history_long
events_statements_summary_global_by_event_name
events_statements_summary_by _thread by event_name

events_stat t

i ary_by t_by_event_name
events_statements_summary_by host_by_event_name

events_statements_summary_by user_by_event_name

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

Stages

File 10 Summaries
| file_summary_by_event name

"] file_summary_by_instance

events_stages_current

EAREAR B4R A0 £ £

5

events_stages_history
events_stages_history_long
events_stages_summary_global_by event name

events_stages_summary_ by thread by event name

events_stages_ y_by t_by event_name
events_stages_summary_by_user_by_event_name

events_stages_summary by host by _event_name

—3

Network Socket Summaries
| socket_summary_by_event_name

| socket_summary_by_instance

Session Connection Attributes

"] session_connect_attrs

t ct_attrs

%
)

Waits

| events_waits_current

events_waits_history

%

events_waits_history_long

&

events_waits_summary_global_by_event_name

5

events_waits_summary_by_thread_by_event_name

%

%

events_waits_summary_by account_by_event_name

events_waits_summary_by_host_by_event_name

%

events_waits_summary_by user_by_event_name

5

events_waits_summary_by_instance

%



- AEYFBIRR

- AT —R0vY

LI —2a R TE & KR
TYRFRRF—R AUk

N S Ay A= N

- ART7RTOL =% & D3y

ORACLE

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




B wysaL 5.7.4 DMRO/ $74—2o R RE—%

= 75 Tables (+23)
= 784 Instruments (+239)

Instrument Type Event Class

Transactions transaction

Memory memory/%

Metadata Locks wait/lock/metadata/%

ORACLE
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B MySQL 5.7.4

DMRD /NI A —I2VARF—V

Instrumentation Setup Hosts / Users / Threads Tracked Instances Object Summaries Memory Usage Replication Configuration / Status
™= setup_instruments " host_cache ™ mutex_instances "= objects_summary_global_by_type ™ memory_summary_global by event_name plication ion_configurati
= setup_consumers ™ hosts = rwlock_instances " table_lock waits summary by table = memory_summary_by thread by event name "= replication_connection_status
= setup_actors = accounts "= cond_instances " table_io_waits_summary_by table = memory_summary_by account by event name plication_ _configurati
= setup_objects ™ users = file_instances " table_io_waits_summary_by_index_usage = memory_summary_by host_by event_name ™ replication_execute_status
= setup_timers ™ threads = socket_instances ™ memory_summary_by user_by event_name " replication_execute_status_by_coordinator

= performance_timers

] )

Metadata Locking
™ metadata_locks

" table_handles

Transactions
"= events_transactions_current

"= events_transactions_history

"= events_transactions_history long

{
}

"= events_transactions_summary_global by event_name

{
}

"= events_transactions_summary_by thread by event name

File 10 Summaries
"= file_summary_by instance

" file_summary_by event name 3

Statements

events_statements_summary_by digest

events_statements sumfnary_by_program)

events_statements_current
" events_statements_history

"= events_statements_history long

Network Socket Summaries

Session Connection Attributes

socket_summary by event_name "= session_connect attrs

socket_summary by instance

Stages
— events_stages current

™ events_stages_history

= events_stages_history_long

"= events_stages_summary_global by event_name

"= events_stages_summary by thread by _event name

. session_account _connect_attrs

™ replication_execute_status_by_ worker

= events_waits_current

"= events_waits_history

"= events_waits_history_long

= events_waits_summary_global_by_event_name

"= events_waits_summary_by thread by event_name

™ events t tions_ y_by _by_event_name "= events_statements_summary_global_by event name = events_stages summary by account by event name | events_waits_summary_by account by event name
"= events_transactions_summary_by _host by event_name = events_statements_summary_by thread by event name = events_stages summary by host by event name | events_waits_summary_by host by event_name
"= events_transactions_summary_by user by event_name = events B y_by t_by event name "= events_stages_summary by user by event name "= events_waits_summary_by user by event_name

]
I

= events_statements_summary by host by event name

. events_waits_summary by instance

"= events_statements_summary by user_by event name

ORACLE
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. AEYREEDInstruments

= 2120 AE1 B&ElInstrumentsZ B0 (5.7.48R)
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= memory_summary_by account_by event name
memory_summary by host by event name
memory_summary_by thread by event name
memory_summary_by user_by event name
= memory_summary_global by event name

ORACLE
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. AEEEDInstruments — £4kH<1)

mysql> SELECT * FROM sys.memory global by current allocated\G
kkhkkkkhkkhkkkkkkkkkkkkkkkkkkdk*x ] row khkhkIhkkhkhkkhkhkkhkkhkhkkhkkkhkkkkkkxk
event name: memory/performance schema/internal buffers
current count: 60
current alloc: 497.00 MiB
current avg alloc: 8.28 MiB
high count: 60
high alloc: 497.00 MiB
high avg alloc: 8.28 MiB
% % % % % % % % Kk Kk %Kk Kk k% k Kk kkkkkkkkkk 2. YOW **kkkhkkhkkkhkhkkhkhkkhkkhkhkkhkkhkkkk
event name: memory/mysys/KEY CACHE
current count: 3

current alloc: 8.00 MiB

current avg alloc: 2.67 MiB
high count: 3

high alloc: 8.00 MiB

high avg alloc: 2.67 MiB

ORACLE
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mysql> select * from memory by thread by current allocated\G
kkkkkhkkkkkkkkkkkhkkkkkkkkkkk ] row ** Xkkkkkkkkkkkhkkkkkkkkkkkkk

user: sql/main
current count: 2407
current alloc: 10.89 MiB
current avg alloc: 4.63 KiB
current max alloc: 8.00 MiB
total allocated: 30.55 MiB
“thread id: 1
khkhkhkhkhkkhkhkhkhkhkkhkhkkhkhkkhkhkhkhkkhkhkkkhkx 2. row Akhkkkhkkhkkhkkhkkhkkhkhkhkkhkhkkhkkkhkkhkkhkkhkkhkkhkhkhhhkk
user: mem@localhost
current count: 1914
current alloc: 1.50 MiB
current avg alloc: 824 bytes
current max alloc: 816.67 KiB
total allocated: 9.25 GiB
~thread id: 4336

ORACLE
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. AEYBREDInstruments — ALK BIEEH

mysql> SELECT event name,
-> sys.format bytes(current number of bytes used) AS current used
-> FROM performance schema.memory summary by thread by event name
-> WHERE thread id = 24
-> ORDER BY current number of bytes used DESC;

255.94 KiB
103.64 KiB

memory/sql/Filesort buffer::sort keys
memory/sql/sp_head::main mem root

+

|

+
| | |
| = | |
| memory/mysys/IO CACHE | 64.05 KiB |
| memory/mysys/lf dynarray | 46.17 KiB |
| memory/mysys/array buffer | 24.20 KiB |
| memory/sql/thd::main mem root | 23.95 KiB |
| memory/sql/String::value | 16.13 KiB |
| memory/sql/TABLE | 9.44 KiB |
| memory/sql/TABLE SHARE: :mem root | 8.70 KiB |
| memory/mylsam/MI INFO | 7.07 KiB |
| memory/sql/THD::transactions: :mem root | 4.02 KiB |
| memory/mylsam/MYISAM_SHARE | 3.29 KiB |

ORACLE
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MySQL SYS Schema
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. MySQL SYS Schema

= ps_helperhoF{ont=-J14—F/\VIMLHE
- 80l EDE1—, BEIEH . Y—/\—/\—T3
- MySQL 5.5, 5.6, 5.7%t s
DT —AR—R(ZHITHSYSTELIERE:
— Oracle V$FR (E189/\7+—< 2 RAE1—)
— Microsoft SQL Server DMV (Dynamic Management Views)
- IBM DB2 SYSIBMA%ZRY
= Workbench 6. 1M 5E&E . £1=IELGitHubM B o A—K A
— WorkbenchlZI& & BEIZFI AR g/ EL R—MggEH Y
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B MySQL Workbench
® I.oulnst—x

File Edt View Quary Duhbae Server  Tocls
b1& o Ll & & [ vl

Query 1

Navigator

MANAGEMENT
© Server Status
5 Ciert Connections
0 users and Privileges
E21 Status and System Variadles
L DataEsport
X, Dataimport/Restore

INSTANCE
B Startup / Shutdown
A server Logs
Z~ Options File

PERFORMANCE
@ Dashboxd
& Performance Reports
&N Performance Schema Setup

Manzgement Bl B

Information

Scripting  Help

Administration - Performance Re

Locahost

Performance Reports

v

«

Object Info m
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o

Top 10 by File by 8ytes
Top YO by Fle by Latescy
Top YO by Wait by 8ytes
Top 10 by Wait by Latency
Top 0 by Thread by Lateacy
=]
P Top 10 Worst Latency
> Top L0 MostActive Tables
Problamatic tatements
Statement Acalysic
Rurtimes In 95th Percertile
Using Temp Tadles
With Sorting
Full Table Scans
Errors or Wamings
Schema
Schema Object Overview
Schema Index Statistics
Schama Table atistics

advvwyvyvy

YyYYyYyYVYYy

Tables with Full Table Scans
Unused Indexes

wait

> Wats by Latency

> Wazs by Userby Latency

> WarClasses by Latency

> Wats Classes by Average Latency
iInnoDB

» 1nnoDB 3uffer Rats by Schema
» 1InnoDB Suffer Rats by Table
m

YyYYyYyYVyYYY

Schema Table Statistics {with [nncDB...

Top 1/0 by File by Bytes

Show the top gobal 10 conzumers by bytes usags by Sle

IS IE R ]|

Fie
S@datadir/mysgl/backup_history.
Sedatadirfmysalfbackup_historyd .
E&datadir/mysgl/backup_poges...
S@datadir/mysglfbackup_history..
SOdatadir/mysql/backup_poges
e&datadir/mysalfprocMD
£&datadirjpeformence_schema's..
S@datadir/perfarmance_schemaf
22datadir/mysql/procfm
E&datadir/pesformance_schemas..
Zedatadir/mysglfuserfm
S¢datadir/peformance_schemat
e&datadinpeformance_schamat
£@&datadir/performence_schemy'...
S@datadir/pefarmance_schemy...
2edatadirpedformance_schemy/..,
&@&datadir/mysgl/procs_privim
@odatadir/performance_schemy/...
Sodatadirfmysql/proxes_peivim
E2datadinpeformance_schemy/..
e@&datadir/performence_schemy...
S@datadir/perfarmance_schemy/...
S2datadir/pedormance_schamy..
&@&datadir/pesformence_schemas...
S@datadirjpeformance_schemat
Sedatadir/peformance_schemas
E&datadirjpeformance_schemy'..

Re... v TotalRead AvgRead
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I Export....

| [ copySeected | [ CopyQuery |

leKe

S.15K8

361KE

3Sbytes

15 bytes
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557 bytes
445 bytes
136 bytes
260 bytes
513 bytes
473 bytes
125 byles
174bytes
179 bytes
247 bytes
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213 bytes
255 bytes
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118 bytes
352bytes
153 bytes
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File Edit View Query Database Server Tools Scripting Help

&l o J&E&EE S [ o

Navigator
MANAGEMENT
© serverStatus
-+ Client Connections
8 Users and Privileges
53 Status and System Variables
& Data Export
&, DataImport/Restore

INSTANCE
B startup / Shutdown
A Server Logs
)‘ Options File

PERFORMANCE
@' Dashboard
&) Performance Reports
&\ Performance Schema Setup

Manzagement EEGERED

information

No object sclected

Object Info EESH]

SQLFile1 Administration - Performance Sc.. >

\\ MyFirstConnaction
é Performance Schema - Setup

Easy Setup |

Performance Schema
Fully Enabled

no ( JR ves

The MySQL Performance Schema alows to:
- instrument MySQL to collect statistics and performance data
-log collected events into tables, so they can be analyzed

Use the switch above to enable all avalable Performance Schema instruments,

Clear Event Tables

[ Resat to Factory Defauilts |
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f B MySQL Workbench

A&  localhost x ;
File Edit View Query Datsbase Server Tools Scripting Help
&) e HEEEIE [ e

Administration - Performance Sc_.

Navigator
MANAGEMENT

© server Status \\ Locahost P
2 Client Connections é Performance Schema - Setup
j_ Users and Privileges
[0 status and system Variables I | Easy Setup d | Consumers | Actors & Objects [ Threads | Options |
‘L Data Export -
& DataImport/Restare Performance Schema Basics
INSTANCE The performance schema collects data from various aspects of MySQL performance and gives
a Startup / Shutdown very detaled nformation about what exactly s happening inside your MySQL datzbase server,
For each statement executed, the PS instruments vill gather varicus statistics and timing information in different
A Server Logs levels of granularity and from different subsystems, from network to disk storage, and keep them in the
=
# Options File performance_schema.events_* tables,
PERFORMANCE Actors Consumers
& Dashboard
&1 Performance Reports User User User
o* Perfarmance Schema Setup 4 4
1\ <
Instruments ‘ CVERLLMMBNEREY

I3 ]

Management ESGISERE] -:: ¢> Q

Information - E

lo object selected

Configuring Performance Schema

Ta control the trade-off between data collected and overhead, the performance schema gives
you a few fine grained configuration options.

You can configure what, when and how much wil be instrumented by the Performance Schema by tweaking three option categaries:
* Actors - filters the users, hosts and DB objects to collect data for the performance_schema. This was introduced in MySQL 5.6.
* Instruments - allow fine-tuning of what kind of stats are gathered for whatever is being monitored
* Consumers - toggle which of the performance_schema.event_* tables should be filed

You can also use the simplfied configuration interface for one-dick setup of the performance schema for some common use cases.

[ResettorFactoryDefeuits | [ Revet | | accly

Qbjzct Info
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. RO In-Memory @MySQL 5.7

sb_OLTP_RO_1H_8tab-ps Hax-OPS 232cores-HT

300000.0 —
- My3S0L-5.7
250000.0 — — MySOL-5.6
200000 .0 — - MySOL-5.5
Percona-5.6
150000.0 — — Percona-5.5
100000.0 — MariaDB-5.5
© MariaDB-10
50000.0 —
0.0 I I I I I I I T ]
8 16 32 64 128 256 512 1024
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. RO In-Memory @MySQL 5.7

sb_RO_Pselects_1H_8tab-ps-socket-din Hax-QPS @32cores=HT

500000.0 — - MySOL-5.7
= MySOL-5.6

400000 .0 — - MyS0L-5.5

300000.0 — Percona-5.6

g — Percona-5.5

200000.0 — /\\_ ” MariaDB-5.5
sl : ~— MariaDB-10

100000.0 — -

0.0 T T T T T T T T 1
8 16 32 64 128 256 512 10249
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