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o FNEN=1Z1)IIBXE BB A
e Oracle MySQL ACE
« ACMUGHIETF
e MySQLFRIE!
e {FAMYSQLFBIT16E
e QQ/fAE: 4700963
s NRRTT EBIFTRIE

o EYFIEFRGEANMMYSQLAZT
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o top/free/vmstat/sar/mpstatht

- IAZmysqld iz FE L BERR LN

- tAIAmMysqldiAFERICPUIEFE S L6

- I1AMysqldi#FZNCPUB E R %user, & %SySS

A EYIEATEREE T

- TIAE S Bswapi—~
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top - 23:52:22 up 44 days, 13:18, 2 users, Lload average: &§u36, 11.54, 1.11|
Tasks: 726 total, 1 running, 724 sleeping, 1 stopped, zomple
%Cpu(s): 5.6 sy, 0.0 ni, 27.8 id, 3.0 wa, 0.0 hi, 1.0 si, 0.0 st

KiB Mem : 98719944 total, 335312 free, 85283712 used, 13100916 buff/cache
KiB Swap: 20971516 total, 20908900 free, 62616 used. 12792824 avail Mem

PID USER PR NI VIRT RES  SHR S [ %CPU SMEM TIME+ COMMAND
185880 mysql 20 0 15.784g 2.273g 7496 S [784.1 2:15.56 mysqld

4.1 2.4
568 root 20 0 0 0 S 1.0 0.0 1:48.35 kswapdl
193905 mysql 20 0 80.413g 0.076t 12772 S 1.0 82.8 227:08.13 mysqld
567 root 20 0 0 0 S 0.7 0.0 2:58.29 kswapd@
19924 root 20 O 158224 2856 1536 R 0.7 0.0 0:00.13 top
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o« HEIAFRZNECPU. B2RNF, ZizEl/O

« BB RCPU (ESEIM, EZZIE)

» MARYPEANF

e [FAHABFI/OIES (SSD. PCle SSD)

NEGIEN=

o TR mysqldHFZHICPURDS, #HAZHE

1
S
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? 7~ ,:' HH A
'EET/:F N \z}b E#ﬁ)lﬁj
e free -m
total free shared buffers
Mem: 252 212 39 0 7 18

-/+ buffers/cache: 200 46
Swap: 14 / 0
Total: 200 220 39
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o cached+bufferZ &/ N Fused, SRURNIFITEE

s ERIERANFHZHIIHIER] AR

o FEINTTIR/EHRARZN

I

» BERH, SmARET

= bug

xd

HEE 1)l http://zhishuedu.com



http://zhishuedu.com

. RGN

e ymstat-Sm 1
vmstat -S'm 1

DI'OCS memory————————— ———Swap—— ' system— cpu
b swpd free buff cache si so bl ' CS us |sy id wa st
0 80 338 0 13400 0 © 536|112400 221678 650 1 0
1 80 358 0 13379 0 0 372171421 227494 650 1 0
1 80 352 © 13383 0 O 5241106847 202112 658 1 0
0 80 354 ® 13385 0 © 54073859 259421 752 1 0
1 80 347 O 13386 0 O 456(108401 205543 660 1 0
1 81 329 0 13409 0 O 44876707 240639 748 1 0
0 81 344 0 13392 0 0 360|104701 188579 659 1 0
0 81 344 ® 13395 0 O 360|78647 222284 754 1 0
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. RGEMZ

e mysqldi#HFE(ERHCPU (%user) ES, BRZHNEEANRSIAZEH

- N E&EEMNZES

lLml
[TLLT
il
H-N
><T

e NREBCPUN%sysES, NIr]gEEswap, kmysqliiFt &R™

&S
o

NEHRE TSN

5>
g

= a ANt EXN

- 1

Ll

SR B B

e NRECPUN%Iowat RS, NIEI/O1REZ1ZIEHR

- RTTI/Om 1t EE

H#EE 29I http://zhishuedu.com



http://zhishuedu.com

. RGN

e sar-u 150

Linux 3.10.0-327.e17.x86_64 (imysql) 10/09/2016 _x86_64_ (32 CPU)

11:57:57 PM CPU %snice  %system %ilowailt %steal %1d le
11:57:58 PM all 0.00 8.43 0.38 0.00 24.70
11:57:59 PM all 0.00 9.26 0.16 0.00 18.39
11:58:00 PM all 0.00 9.08 0.09 0.00 16.49
11:58:01 PM all 0.00 10.03 0.13 0.00 17.76
11:58:02 PM all 0.00 12.30 0.13 0.00 20.06
11:58:03 PM all 0.00 10.54 0.22 0.00 22.69
11:58:04 PM all 0.00 9.70 0.09 0.00 18.17
11:58:05 PM all 0.00 9.77 0.09 0.00 18.06
11:58:06 PM all 0.00 9.87 0.09 0.00 17.83
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* sar-d 1350

Linux 3.10.0-327.e17.x86_64 (imysql) 10/10/2016 _x86_64_(32 CPU)

12:01:25 AM DEV tps rd_sec/s| wr_sec/s| avgrq-sz avgqu-sz await svctm Sutil
12:01:26 AM  dev8-16 2990.00 0.00)|267137.00 89.34 0.20 0.07 0.05 14.60
12:01:27 AM  dev8-16  2949.00 0.00)|248692.00 84.33 0.18 0.06 0.05 15.00
12:01:28 AM  dev8-16 3043.00 0.00)|333020.00 109.44 0.24 0.08 0.07 20.10
12:01:29 AM  dev8-16 3199.00 0.00)|285494.00 89.24 0.18 0.06 0.04 13.20
12:01:30 AM dev8-16 3207.00 0.00)329196.00 102.65 0.17 0.05 0.04 12.80
12:01:31 AM dev8-16 3125.00 0.00|304370.00 97.40 0.23 0.07 0.05 16.10
12:01:32 AM dev8-16 3062.00 0.00)|232723.00 76.00 0.12 0.04 0.04 11.50
12:01:33 AM dev8-16 3060.00 0.00)|266480.00 87.08 0.15 0.05 0.04 12.50
12:01:34 AM dev8-16 2913.00 0.00)|261099.00 89.63 0.20 0.07 0.06 18.50
Average: dev8-16  3069.59 0.00 280986.34 91.54 0.19 0.06 0.05 15.02
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e M=tps(iops). await. svctm. %utilZFJ LT8R

+ MRAHIOPSTE, B%utiiE, MRAIEERSHRAMMEM, BINE

Ixfsgyext4

 thAJBERi0 scheduler:¥X AcfoF LN AITREE, ZE1X{FRnoopsk
deadline

s HeilMiER, —EERMESRUKRCACHE & BBU, #FH{ERWBIRE

. BZ, hAlARUMBAHRF, IOBNTEHR
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disk writes tpcc results
50,000 8,000
40,000 6,000
\ nmwm A ~
30,000 , ,H ) )‘ { \NW WA\ 'V"Awfj‘ W tw'\;/' ", M cfq 4,000
\ ‘\ YAV
° I M noop £
20,000 | " deadline "~ 2,000
/) m ‘ M anticipatory
10,000 " W‘ “”’ 0
av;
0 In - 5 . -
time---> = ):ILﬁﬁ . WJé% scheduler
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» NIZIATUEE

- vm.dirty_ratio < 5

- vm.dirty_background_ratio < 10

- R EvioE R BN A SENARNZFEFIERSE, os hungfE

INFO:task jbd/dm-0-8:389 blocked for more than 120 seconds.
"echo 0 > /proc/sys/kernel/hung_task_timeout_secs" disable this message.

INFO:task flush-253:0:1324 blocked for more than 120 seconds.
echo 0 > /proc/sys/kernel/hung_task_timeout_secs" disable this message.
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MySQLEHRZN
e show [full] processlist

e |ocks & lock walits
- | S.innodb trx. | S.innodb locks. | S.innodb lock waits

- sys.Innodb_lock_walts

* show engine iInnodb status

- walts. row lock. undo log. redo log
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| 4844891
| 4926104
| 4929351
| 4929352
| 4929357
| 49293064

RZ
dmlix/=

>Z
------------------ i B e s
Host | db | Command | Time | State | Info |
------------------ e B e s
10.10.3.79:39437 | mydb | Sleep | 5052 | | |
10.10.3.79:41329 | mydb | Query | 110 |Sending datal SELECT ... |
10.10.3.79:46930 | mydb | Query | 6 | update | insert into ... |
10.10.3.79:46934 | mydb | Query | 4 | update | insert into ... |
10.10.3.79:46941 | mydb | Query | 5 | update | insert into ... |
10.10.3.79:46955 | mydb | Query | 9 | update | insert into ... |
------------------ e B e e

HEE 1)l http://zhishuedu.com



http://zhishuedu.com

BEMySQUIAS

Id: 34499710
User: myapp
Host: 1mysql

db: mydb

Command: Quer
Time: 110
State: Sending data

Info:
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kEI‘_ILIEUE’JSendmg data

VENIE IR [B]25 ServerimAN AR 7S

;
Ju
1|9
@er
Ml
-/
>_

KN EMFERIRE

IEENA = 2E, 1EENE S
AGNEE, 1EHES
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AT [E]AYSending data

o BAAL

- ILE&EENRES

- EESQL, REME

I

=11

- IBINLIMITRR SR IZE LR E

L

ABERFHRIOB B A
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BEMySQUIAS

Id: 3249973
User: myapp
Host: 1mysql

db: mydb
ommand: Sleep
Time: 3542

State:
Info:
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AT [8]AYSleep

° éWJE, XA o F 157
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AT B]EYSleep

o BAAL

- 1& 1K timeout

- EnKillEBI AN HERIERZ

- ERAE N BiFTS

N

- AI AR B pt-kill TE
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e Copy to tmp table

LT

AN

- H{Talter tablefZtAREN), FEE

- EWNARIEMEE T, 30E AHpt-osc
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e Copying to tmp table [on disk]

e Creating tmp table

_ ,ijd,—_—gl’OUp bY/nj_ %'E;‘E/\]"\:j_;/b

- HFEE N AHEE eIV R [N F/ME L]

- TIPS E P Using temporary X< §E=

- EWNEIESENRS|, JAFRIEITE
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e Creating sort index

- B Dl Forder by BER5|AYIER

_ EBFEHTfilesortHEF

- TIPS I USsIng filesort k=

- EINBIEHIFR =S|

H#EE 29I http://zhishuedu.com



http://zhishuedu.com

N BT AR RKIEIE

# Time: 2016-11-26T16:19:13.817889Z

# User@Host: root[root] @ localhost [] 1Id: 20

# Schema: mydb Last_errno: 1681 Killed: 0

# Query_time: 3.801728 Lock_time: 0.000831 |Rows_sent: 1 Rows_examined: 13719413| Rows_affected: 0

# Bytes_sent: 70 Tmp_tables: 7 Tmp_disk_tables: 2 Tmp_table_sizes: 32768
# InnoDB_trx_id: 4AQB89B

# QC_Hit: No |Full_scan: Yes Full_join: Yes Tmp_table: Yes Tmp

# |Filesort: Yes| Filesort_on_disk: No Merge_passes: @
# InnoDB_IO_r_ops: @ InnoDB_IO_r_bytes: @ InnoDB_IO_r_wait: 0.000000

# InnoDB_rec_lock_wait: 0.000000 InnoDB_queue_wait: 0.000000

# | InnoDB _pages_distinct: 12252
SET timestamp=1480177153;

select ...
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ﬂ\ﬁ T4 P] DATZ BUIAY?

J_RJ:QJ,@ _ A: _U Aili&SQL

- E A & ENEIAEA

- 1@{&long_query_timel{E, EZE1%H0

- FF/alog_queries_not_using_indexes

- o HTrslow query log, FEFRBERESQL
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INNnoDBZE Z F##(Primary Key)

« —TFEHFTE (Primary Key)

° /Q/_ _‘_ E%Z\Tf

- HUERZRNEEGFIBEE B, BEZBEI/O

- MySQLEHIMER, WRIEIFRBRIER, XA T update EE X
TR, FHEFER

FRBTEAERFRINT, RFNEACHAR/UUIDZERY
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ReE=AFHTEXT/BLOBZEEL

e innodb data pageZfi\16KB

IS

|
=
7

S 8KBE, a0 3kdata page

« RITEEZHE/O

.« UREERSE

o W —PT100GHIRIFTD R4 TRE, BAR/IMN25G
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o BHIN (cardinality) EINFE—NSHNEEIIRIZREG]

BN

. PRFRITES R LR EEmA R3] (prefix index)

N

e 56.9/F, EXZhZRs|INIHZILINFEES] (Index ExtensionsiF %)

o MAZFEEEZRS| (multi column index) , ‘MAHESIZR S5
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51FSQL

o FTEWHEREZGES NN LS| =

- B R BAERN ARV FRIR N

- BRI AIFEFRBMESQLIE AEIE
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51FSQL

o NSELECT *

- D AINERI/O

- R UFMAZBERSIALE
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51FSQL

° szu 5:‘: /‘%\

1 . -4

ZERh3E

- P

- FlJ)

- FlJ)

JPREPAREMFIALIE

1SQL_MODEM PR

1P NMEEREBUTIR
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- LIKEE Y, C"ER%BETRAS (ITEF

- BEUNION ALLFIAZEUNION (UNIONEEXE, =4 IaitE)

- SQLFAmEFNRNER IR

- WHEREFOH, ~NEFXE
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51FSQL

« XFJOIN

- meMSEXKEIRE N, LScHinner join, 1EULtzs B ohitiFIKsIR

- IR ZIZFERN IR AN ERTAY, PTAEINFENIEE

- Nil=Ffilesort

Al
2
-
H

- EENAIFFERUIRNE
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rEAEAYSQL

UPDATE t SET c2 =7 AND c3 =? WHERE id = 7’
=>

UPDATEtSET c2="7,c3="WHERE Id ="7
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rEAEAYSQL

UPDATEtSET c2 =7
WHERE id =7

=>

UPDATE t SET c2 =7 WHERE id = "7
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51FSQL

rEAEAYSQL

SELECT * FROM t WHERE id = 7
=>

SELECT ¢2,c3 FROM t WHERE id = 7
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51FSQL

rEAEAYSQL

SELECT c2,c3 FROM t WHERE c4 like “%??7?%’
=>

SELECT c2,c3 FROM t WHERE id >= "7 AND id <=7 AND c4 like
% ???%’

o —
=S
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51FSQL

rEAEAYSQL

SELECT c2.c3 FROM t WHERE date(c1) = “2016-10-15’
=>

SELECT c2,c3 FROM t WHERE ¢1 >=2016-10-15" AND c1 <‘2016-10-
16°

o=, AMySQL 5.789/E#1%] (GENERATED COLUMN)
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51FSQL

rEAEAYSQL

SELECT c2,c3 FROM t WHERE char _col = int value
=>

SELECT c2,c3 FROM t WHERE char col =’int value’

0 e] BAFAMySQL 5.789Query Rewrite 16
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rEFEAYSQL

SELECT c1,c2...cN FROM t WHERE ... ORDER BY id LIMIT 500000, 20;

=>

SELECT c1,c2...cN FROM t INNER JOIN ( SELECT id FROM t WHERE
... ORDER BY id DESC LIMIT 500000,20) t1 USING (id);

SUCEIFAMAERNSZE, e AFHQuery Rewrite B ot
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SQL EXPLAIN

o LHE/SBSQLLEZR], #EZEXPLAINFIAERNITITX!

—

o SUIRBI D Hslow query log, BHERIA

o EXPLAINAREISR B Using temporary. Using filesort. Siitype=ALL/
indexBy, RERBIMNEFEITINC
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SQL EXPLAIN

yejr@imysqgl.com [(none)]> EXPLAIN SELECT * FROM t WHERE 1t > 1475251200\G
2 22 2L EEEEEEEEEEEEEE S 1. row 2 222 EEEEEEEEEEEEEESESE S
1d: 1
select_type: SIMPLE
table: t
partitions: NULL
possible_keys: NULL
key: NULL
key_len: NULL
ref: NULL
rows: 1781793
filtered: 33.33
Extra: Using where
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SQL EXPLAIN

---------------------- e 2
| Status | Duration |
e $-mmmmm—— - +
Empty set (01 9 SeC) starting 0.000104
checking permissions | 0.000016
Opening tables 0.000033
init 0.000040
show status like "handler_read%’'; System lock 0.000025
Fom T Fommmm e + optimizing 0.000017
| Variable_name | Value | statistics 0.000030
L L + preparing 0.000025

Handler_read_first
Handler_read_key
Handler_read_last
Handler_read_next
Handler_read_prev
Handler_read_rnd

Handler_read_rnd_next 1781794

L L E L L L L L L e +

N E 157

end 0.000024
query end 0.000021
closing tables 0.000039
freeing items 0.000304
cleaning up 0.000039

o mmmmm e Fo—mmmmm - +

http://zhishuedu.com

executing 0.000007
Sending data 0.184295
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SQL EXPLAIN

yejr@imysqgl.com> EXPLAIN SELECT 1t FROM t \G
3 3 3 3 A A 3 3 A Kk Xk kK 1. row 3 3 3 3 A K 3k 3 A Kk kK
1d: 1
select_type: SIMPLE
table: t
partitions: NULL
type: 1ndex
possible_keys: NULL
key: lastupdate
key_len: 4
ref: NULL
filtered: 100.00
Extra: Using index
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SQL EXPLAIN

vejr@imysagl.com> SELECT It FROM t;

fmm fmmmm - +
| Status | Duration |
e e il +
1781793 rows in set (2 31 sec) starting 9.000115
checking permissions | 0.000022
————————————————————————————— Opening tables 0.000035
I Variable_name I Value I init 0.000028
T g g g S g g g TR + System lock 0.000029
| Handler_read_first | 1 | :zm;ﬂzg g'gggggi
| Handler_read_key | @ | Dreparing 0 000028
| Handler_read_last | @ | executinc 0.000007
Handler_read_next | 1781793 | Sending data 2.315104 |
| Handler_read_prev | 0 | end ) g-ggggig
query en :
| Handler_read_rnd 0 | closing tables 0.000023
| Handler_read_rnd_next | 0@ | freeing items 0. 008464
e i e el + logging slow query 0.000019
logging slow query 0.000171
cleaning up 0.000041
fmmmmm e o m - +

N E 157
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SQL EXPLAIN

o type = Using filesort

yejr@imysql.com> desc select * from t order by total\G
2T EEEEEEEEEEEE L E R E 1. row  EEEEEEEEEEEEEEEEEE L L E

1d: 1
select_type: SIMPLE
table: t

partitions: NULL

Ctyoe: ALL )

possible_keys: NULL

key: NULL
key_len: NULL
ref: NULL

rows: 1781793
filtered: 100.00
Extra: Using filesort
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SQL EXPLAIN

e L e e $-—mmm—-—- +
yejr@imysqgl.com> SELECT * FROM t ordery total; | >**s ; Puration |
starting 0.000119
. checking permissions | 0.000023
1781793 rows In set (2.98 sec) Opening tables 0.000041
oo e + init 0.000041
| Variable_name | Value System lock 0.000029
e e e e P e o= m—— - + optimizing 0.000013
Handler_read_first 0 statistics 0.000036
Handler_read_key 0 oreparing 0.000026
fondler_read_last | 0
Handler_read_next 0 executing 0.000009 |
Handler_read_rnd 0 | Creating sort index 2.983628 |
[_Handler_read_rnd_next | 1781794) end 0.000024
o mmm - fo—m—— - + query end 0.000020
closing tables 0.000025
freeing items 0.005723
logging slow query 0.000021
logging slow query 0.000234
cleaning up 0.000052
et $-—mmm - —- +

N E 157
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SQL EXPLAIN

e type = Using temporary

yejr@imysql.com> desc select distinct tm from t group by tm\G
EEXEEXEEXEEXEEEEEXEEEEEEEEEEEXEEEEXEEXX XX 1. row T X XXTXTXTXTXXITXTXTXIIXIITXTXIIIIXIXIIIIXX

1d: 1
select_type: SIMPLE
table: t
partitions: NULL
type: ALL
possible_keys: NULL
key: NULL
key_len: NULL
ref: NULL

rows: 1781793

Extra: Using temporary: Using filesort
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SQL EXPLAIN

e type = Using temporary
yejr@imysql.com> desc select distinct tm from t group by tmlorder by null}G

EEXEEXEEXEEXEEXEEXEEEEEEEEEEEEEEEEXEXEEXXEX 1 row EEXEEEXEEXEEXEEXEEXEEEEEEEEXEEEEEEEEXEXEEXEXEX

1d: 1
select_type: SIMPLE
table: t
partitions: NULL
type: ALL
possible_keys: NULL
key: NULL
key_len: NULL
ref: NULL

rows: 1781793

filtered: 100.00
Extra: Using temporary
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SQL EXPLAIN

vejr@imysqgl.com> select distinct thismonth from t group by thismonth order
by null;

1 row in set (0.77 sec)

vejr@imysqgl.com> select distinct thismonth from t group by thismonth;

1 row in set (1.13 sec)
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SQL EXPLAIN

group by tm order by null group by tm
e 2 === LUK dedee e DL DL DL D Ll D D Dl oo +
| Variable_name | Value Il | Variable_name | Value |
e e - LIE el L D L D L D LD L L L DD Dl o= +
| Handler_read_first | © ! | Handler_read_first | @ |
| Handler_read_key | 9 |l I Handler_read_key | 0 |
| Handler_read_last | @ Il | Handler_read_last | @ I
| Handler_read_next | @ Il | Handler_read_next | I
| Handler_read_prev | 0 || | Handler_read_prev | 0 I
| Handler_read_rnd | @ !l | Handler_read_rnd | 1 |
| Handler_read_rnd_next | 1781797 ||| Handler_read_rnd _next | 1781797 |
T D D D D e > w w = - = = - S R —— +
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SQL EXPLAIN

Creating tmp table

|
executing |
Sending data |
end I
query end I
removing tmp table |

group by tm order by nuli

0.000061

0.000011
0.748907
0.002407
0.000023
0.000340

group by tm

| Creating tmp table

| Gorting resuit)

| executing

| Sending data
 (Creating sort Tnded
| end

| query end
| removing tmp table
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. 000041
. 000008
. 000006
. 048907
. 000094
.000014

. 000021
.000331
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e HIEMYISAM, £E{FAINN0DB

e« &M= NrJBASK HTokuDB

e IZX: MEMORYHRIAJLIETHIR
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F*[#Query Cache

» BARZINGN NBAD, swIFKH]

- QCHIZEZ /I, SXEFMQCHAFRIIMNME, TINWaiting for
query cache lockIRSHIMERIR S

o SLHEEIENREquery_cache_type = 0 & query_cache_size =0

e 22 http://t.cn/RAF4d7z http://t.cn/RAF4d77
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thread pool

e [5Rthread pool

- N IR R G E

- extra port

e %thread pool/EA 7

- RRINERRERIEEMBE L 5

- EEAEREBNEE, BTN ER
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a7 =il

» innodb_buffer_pool_size, ZAMIERNTZFAI50% ~ 70%

e innodb_log _file_size, 5.5 _E£2G+, 5.5LA NE N AHB512M

e innodb_flush_log_at_trx_commit, O=>&RMRIHERIZTE, 1

=T, 2=>TH, Flsync_binlogB&EFRFN

= |\
=>Hx ‘%

=

e innodb_max_dirty_pages_pct, 25%~50%K

e max_connections, RARNEZRINIB0%NE, TABHEHNEEN

_5%
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* [Flautocommit

WK EIFE, s2lotps

o« SHTER, PIEEERAFEK, SEETXLAIERE

|

® % —QUIEJ_\_IT[U{‘JU:C ﬁzlt_l_, i_,?%&ﬁj;é‘}ﬂf&j:ﬁ, @iﬁﬁigﬁjfﬁﬁﬂ L\/{& . ij
B3, BNESREFHSEID
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» EERATINIE 2%y, FHIT/abinlog
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