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innodb flush log at trx commit=1

sync_binlog=1

EHRE

relay log info repository = TABLE
master info repository = TABLE
sync _relay log =1

sync_master info =1
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MySQL 5. 6. 24
o 1 52fIBinloghlf 35
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[ERROR] Could not open ./master—-bin. 000064 for logging (error

13). Turning logging off for the whole duration Of the MySQL
server process. lo turn it on again: fix the cause, shutdown the

MySQL server and restart it.
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binlog error action

*lgnore error
*abort server

I&F: ABORT SERVER

Error message: Binary logging not possible. Either disk

1s full or file system is read only while rotating the
binlog. Aborting the server
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5. 6. 22 AT 1 Abort serveriZ I
5. 6 A< ERIA{E N TGNORE ERROR

5. TR ASERIAAB ABORT SERVER

BE7% A G R STIIRY 15

o MEFEAE PR BRI D B ABORT SERVERIZE I
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CPU: 64c Mem: 256G Disk: SSD
2{CATT0GER it T alter table il FBcEEIE, WMEWT:

mysql> alter table friend add column tag varchar(255) comment ‘IF/X%) N[

tags’ ;

InnoDB:
InnoDB:
InnoDB:
InnoDB:

=2 M) [E

ANELER B R 2R )

Error: Write to file (merge) failed at offset 3039821824.
1048576 bytes should have been written, only 471040 were written.
Operating system error number O.

Check that your OS and file system support files of this size.
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o) @ E R RN /tmpda 1, EETECE I tmpdir

242,3000W45 10,35 :
mysql> alter table friend add column tag varchar (255)

comment ~ XN Htags’
Query OK, 0 rows affected (1 hour 48 min 36. 33 sec)
Records: O Duplicates: 0 Warnings: 0O
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alter table

e table copy —> #sqgl-
 [NPLACE —> #sql—-ib/tmpdir

Eﬁﬂk?

e Order by
e Group by

S H © https://dev.mysql.com/doc/refman/5.7/en/temporary-files.html
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o]gi2: alter tableixiN%NETMiFhig(E

SE W Hk: https://dev. mysql. com/doc/refman/5. 6/en/innodb—create—index—overview. html
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mysql: online ddl|

pt—osc: percona online schema change

gh—ost: GitHub's online schema migration for MySQL

52k
https://dev. mysql. com/doc/refman/5. 6/en/innodb—onl ine—dd|. html

https://www. percona. com/doc/percona—toolkit/2. 1/pt—onl ine—schema—change. html
https://github.com/github/gh-ost


https://dev.mysql.com/doc/refman/5.6/en/innodb-online-ddl.html
https://www.percona.com/doc/percona-toolkit/2.1/pt-online-schema-change.html
https://github.com/github/gh-ost
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- MySQL Log Setting————
log error

log bin

slow gquery log file

relay log

log slave updates
sync binlog
relay log recovery
binlog format
expire logs days
slow guery log

mysqgl-error.log
mysgl-bin.log
mysgl-slow. log
mysgl-relay.log
1

1

1

row

30

1

long query time

log queries not using indexes

log throttle gqueries not using indexes
log slow admin statements

log slow slave statements
min_examined row limit

2

1

10

1

1
1000
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(BiBEmetadata lock

Metadata lock wait HINIg=
« HARIFSIEAEMHE
o [AEARIEAZMIHEY)
o (FIEARIEAZMIFS, H R MEElE

Borr R
. Tﬁ?ﬂﬂiﬂ)ﬁ(metadata lockHsession, Jfkill
o Kill dd1iE®], 57 F—IRKis4ER] [a] A2 5
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(Ei8metadata lock

Metadata lock wait HINFIIg=1

BXRESIERFERE

mysql> mysql> show processlist;

D i SRt foommmmmmeee fommmmmmmme S EEEEEEEE pommmee L RELETEEEEEEEEEEEEE P PR e e e r rrE oo e -
| Id | User | Host | db | Command | Time | State | Info |
T SEEEEE fommmmmmmaes pommmmmmmme- prmmmmmme- e S e L e GG EEEEEEEEEE P LR P EE PR L rr R EEEERE e +
| 11 | root | localhost | NULL | Query 0 |mstacting | show processlist |

| 12 | root | localhost | actionsky | Query
| 16 | root | localhost | actionsky | Query
| 18 | root | localhost | actionsky | Query

4 rows 1n set (0.00 sec)

3 | Waiting for table metadata lock || select * from action |

16 | lser sleen | select * from action where namel like "%a" or sleep(2000) |
9 [|Waiting for table metadata lock || alter table action add (nameZ char(20)) |
—————— N i G LR R PP R PR R R R



(E18metadata lock

Metadata lock wait HINAIg=2

FEAEREXHES
Query OK, @ rows affected (8.00 sec)

mysql> begin;
Query OK, @ rows affected (0.00 sec)

mysqls> select * from actionsky.action;

e S At B +
| id | namel |
ot == ERI e +
| 1 | simple |
fom———— fremmeee— +

1 row in set (0.00 sec)

mysql>
mysqgl>

mysql> alter table action add (name2 char(2@));

I
BT ————
|

| 21 | root | localhost | octionsky | Query | 28 || Waiting for taoble metadota Iock]I alter table action ad

| 12 | root | localhost | actionsky | Sleep | 482 |
|
19 | root | localhost | actionsky | Sleep | 79 |
|
d (name2 char(20)) |
Fmmm e ——— e it e e e = e
................... +

4 rows in set (0.00 sec)

mysql> select * from information_schema.innodb_trx\G
XXX ERARE R R R Rk kR ke ® 1. row AR R E R RS RS R RS A R R AR 2 2 2]
trx_id: 421531794836192
trx_state: RUNNING
trx_started: 2017-05-14 22:29:39
trx_requested_lock_id: NULL
trx_wait_started: NULL

trx_weight,
trx_mysgl_thread_idg 19 l
trx_guery:

trx_operation_state: NULL
trx_tables_in_use: @
trx_tables_locked: @
trx_lock_structs: @
trx_lock_memory_bytes: 1136
trx_rows_locked: @
trx_rows_modified: @
trx_concurrency_tickets: @
trx_isolation_level: REPEATABLE READ
trx_unique_checks: 1
trx_foreign_key_checks: 1
trx_last_foreign_key_error: NULL
trx_adaptive_hash_latched: @
trx_adaptive_hash_timeout: @ l:l
trx_is_read_only: @
trx_autocommit_non_locking: @
1 row in set (0.0 sec)

mysql> f§
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e % 43Waiting for global read lock

‘DDLU AFEZEIR (alter table, create
index, optimize table, repair table)
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max binlog size=512M
—TW—T1————— ] mysql mysql 512M May 11 10:17 mysqgl-bin. 000063
—TW—r————— l mysql mysql 512M May 11 15:59 mysqgl-bin. 000064
—“TW—T1————— l mysql mysql 1220M May 12 22:23 mysqgl—-bin. 000065

5 il S

13:00

Second_behind_master
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Binlog: RowiRI\, RBXH, FRHIEE3000HF L4
F ERIT

DELETE FROM “*¥* snsdb . *** gamedata service

& il ZE B

19.May

Second_behind_master
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mysqglbinlog -vv --base64-output=decode-rows mysqld-relay-
bin.000065 --start-position=542989459 | less
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Ditterent types of flame graphs:

On-CPU

Ott-CPU

Hot/Cold

Differential

Memory



http://www.brendangregg.com/FlameGraphs/cpuflamegraphs.html
http://www.brendangregg.com/FlameGraphs/offcpuflamegraphs.html
http://www.brendangregg.com/FlameGraphs/hotcoldflamegraphs.html
http://www.brendangregg.com/blog/2014-11-09/differential-flame-graphs.html
http://www.brendangregg.com/FlameGraphs/memoryflamegraphs.html

B=AR

Profiling tools:
Linux: perf, SystemTap, ...
Solaris, illumos, FreeBSD: DTrace
Mac OS X: DTrace and Instruments
Windows: Xperf.exe

SEEL

Mysqld DTrace Probe Reference
https://dev.mysgl.com/doc/refman/5.7/en/dba-dtrace-mysqld-ref.html
JSystemtapiRZEMySQL

http://www.actionsky.com/docs/archives/168



https://dev.mysql.com/doc/refman/5.7/en/dba-dtrace-mysqld-ref.html
http://www.actionsky.com/docs/archives/168
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sb_RO_select

16 32
MySQL  uproxy
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MySQL

recy
vio_read
ZMNS

vio_write

yaS5SL11receiveDataBERNS_3SSLERNS_4DataEb

1SZNS

net_read

- recv
_Z2.. _ZL17net_read_raw_loopP6st_netm

B _ZL15net_read_packetP6st_netPm

L my

Proxy
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hﬂysqL_no_;sW

|
g recv

_Z2.. _ZL17net_read_raw_loopP6&st_netm
P _ZL15net_read_packetP6st_netPm
_ my_net_read

Function: _Z1adispatch_commandP3THDPKECOM_DATA19enum_server_command (111 samples, 20.83%)

A
g recv

_Z2.. _ZL17net_read_raw_loopPBst_netm
B _ZL15net_read_packetPost_netPm
. my_net_read

Proxy
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sb RO_select

8 16 32 64
MySQL uproxy MySQL_No_SSL
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Can't open file: '.\test\mytable.frm' (errno: 24)

shel |> perror 24

OS error code 24: Too many open files

mysql UELBE X HEX A5 mysq | BN E RV E R X HFFHY
open_files |imit =4000 open_files_limit = 1500
max_connections = 500 max_connections = 500
table open_cache = 1000 table_open_cache = 495

2% ulimit nEXHEFEFIE
1500
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MySQLIAZEE S AV I\

1. REFELE GEPMEHEEEETIEFOAE ITE
Request open flles( =50 0 m A 5F)

2. IRENBNHRSHIREE

effective open files

3. FR¥Feffective open filesiff=X
request open files

4. RIBVIZEEFHRIrequest open files,
T HESCPRE MBS 2 {E (show variables)
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WSOLED B S ¥ MEMSHA—F ~

MySQLiE%ézéji&H,‘Jﬁﬁ //mysq|l

1 IRIBERE CASKNREERBAD HE e o - 1000
request_open_files (EHE%EI,‘J Y'ﬁ:*ﬁﬁsfﬁff) open_files |imit=4000
//ulimit —n
1500

5000 ! ! !

| imit_1= max_connections + table cache size * 2 + 10; 2510
request open files =max { limit 2= max_connections * 5: 2500
limit 3= open files limit ? open files limit : 5000; 5000
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Mﬁ@ﬁ}ﬂ?&%’ﬁ&ﬂ’\]ﬁﬁ //mysql |
2. FEVEMI ARG HIPR e ffective open files o -commections =599

table open cache = 1000
open _files |imit=4000

//ulimit —n
1500

effective open_Tfiles:

NO 1500
1500>50007?
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MySOLER B S HfE RSB —3 ~

s N //mysql
MEEZESE ik
MySQL]’HE'&y&H’JEK max connections = 500
3. 1‘&11' effective_open_files table open cache = 1000
'I.}E%grequest_open_fi |les open files 1imit=4000
//ulimit —n

1500

1500 5000

requested open files= min(effective open files, request open files)

518 1:0pen_files_limit=1500
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//mysql
4. R¥EEAZEGHIrequest_open_files, max_connections = 500
TESEFRENBSHE (show variables A EFSHIE) table open cache = 1000
open files 1imit=4000
//ulimit —-n
max_connections B AE /9400 1500
Min (limit = requested open files — 10 — TABLE_OPEN CACHE MIN * 2 , max_connections)
1500-10-800=690 500

table cache size

Min (max (TABLE_OPEN CACHE_MIN, (requested open files - 10 — max_connections)/2), table cache size
400 ( 1500-10-500)/2=495 1000
518 max_connections =500
table_open_cache=495
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mysql NECE N HRXATRY
open _files |imit =4000

max_connections = 500

table open cache = 1000

2181

open_files_limit=1500

énlbz
max_connections =500
table_open_cache=495

mysq | 7S WHVER X HFFRY
open_files |limit = 1500

max_connections = 500

table open cache = 495

R

ulimit -S —nfg K
R RN B ulinit
EH5 /RDS / AE - 2 S2f 5 E

-
o if £l

==
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