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InnoSQL % Fiif

1 InnoSQL iR

InnoSQL A& AR %A 77 PR MV 55 75 3R DA K R R K &k R T 4 S B — A4 Mysal 43
YA, AN, BT MysaL EdEELES F Sun. Oracle ARG, KEZEEC AT,
R 43 SZ AT InnosQL 1] B H AT A MySQL s FE s in 45 Thag, R tHaEsE T f# Mysal
B B R AR SR,

InnoSQL i & 2 2 AR $ Ml 55 75 SR AT AW 91 KA 538 , Rl 28GR AE X & 2840 T,
HH P& EA MysaL 2l 2 YERE, $& & 80 FE i = ml P, W4k DBA 1) TAE . [FI),
B G O R AR R T R A e A

InnoSQL 5E &% T Oracle MySQL fRAS, BT ISINIIAN T\ dd4E. 765 A2 sh&m. W
BAFF R IxEeThie, A e MERAREE 8. ITEE) InnoSQL HdE & KA A 0, [H
RNFHFEAFHEAET MysQL.

InnoSQL 72— MHEMTE, E ™Mb N: http://www.innomysqgl.org/

2 InnoDB Flash Cache

2.1 #EiR

W& [ S (solid state drive) FHEL, MEELHORSR] | G, SEGHUMAER A
R, BASEEEAANL, 2 DReefi s, PIEEEIR (random read) EfE
BB TR R R SR, B INAF B R, S AN BE AR AR T LR £ B 4 EL 4%
Biio MRS RSN SEEEN, T B A A P DAY SRR, B ARG g
g LGOS /N FLE BN E S o (B AR B IFHR SIS, ol 28 e BB X AN ek
Bl o MNAFRAE R, BN T, RN AR SR, — 0N 128~256 4TS
PRI, — il B A AR (AR R AR A TR 5 S

I3 MEAF IR 8 R DA A A5 7 i o AR [ A A8 AL AU ANTR], MILC A SLC S it 1 AN )
FFGNIF o AL — B A AR AR AR AL 1 TR AT IS L TR EL I S AT O, AT RASY
A P — MO B 4 2R

P Gu R R o 2R GO HUMAE L5 7 KR MIIei, XSO R 2 2 B0 T UL (s =
XA AT BEAE [ S AE AL R AN 2, LA ] e R VERE AR B ot - B A A AR AL
AR TS R 2 ARG B R

R T B AR A, —Fhg R AL S U R A e ARG 7 %, — P g
YE4 Cache. 5% HATXXIMIT WA F, EAEE AW, B P4 K )
TARTT AR T IR IR

InnoSQL 5.5.8 it4~ S #F InnoDB Secondary Buffer Pool. i [F] A 45 4 55 SR i Bh 2 it
HARAE R S A R B AR AR PERER I, (H27E TPC-C XK, nliE


http://www.innomysql.org/

InnoSQL % Fiif

AR LEBCT S DY B 2 otits,  TFECIE & LY Flash Cache.

InnoSQL 5.5.13 37 £F InnoDB Flash Cache, AR [FIFER A [E A AL 1FE N—A Cache, 1HZ
P RSB e A . HAF AN

AMX AT LA BEHEAT Cache £7, AT LIRS 4T Cache
A AHEAT merge write, KKIZ> T 92BR S Y8

O 76 AR A - IC B HUS A

O T [ KR 4

2.2 TAER3 R BT

1E InnoDB 1215 5| 2, N T 8 half-written )&%, A T Doublewrite B it 70, H
TAETT AN FERIHr 128 DN UURT (5% 128 AN01), Sellii/F it 128 /> 715 A\ £ Doublewrite
i, ERRERE NG MET TR sEBr SN CEFEGRT B IE WL (MysQL $i R A %:: InnoDB 1
IO

InnoSQL 1 Flash Cache 45 T J&4¢ Doublewrite [f) T./F, F4 KT JE %% Doublewrite ff) X~}
i, A LU —A 300G [ Doublewrite. [AI°A) Doublewrite FI4FE:, X SSD 15 A\
HBAZ T 1]« 24 TURHT 2 Flash Cache J& 8 S50 B [ Hash 38, 34 2 Je it il g <= iy 2 Flash
Cache, lﬁﬁJ%ﬁ%ﬁiE’]Eﬁﬁﬂfﬁj%y\%ﬁlﬂﬂﬁpVHj AL, 245 N Flash Cache i, A
% Doublewrite ASH 25 5 58 sl U RHT AR, 2@t f5 5 1 Flash Cache Thread 2K 58 X
MEAE. Flash Cache A REAEE— NI ZNEIA, 4\ Flash Cache Tl I REEF, 4
RENTCEHHBIRA T, WEA R TCEAEAT R, X MEIEFRA merge writeo

InnoSQL Flash Cache ZE#J N1 2-1 fliw:

a

InhoDB Buffer Pool

Doublewrite
co
Page Fage Fage ,—/EY/J' Buffer

copy  —Y

Page Page Page

\ read flriﬁmmiﬁ write

flush in backeround

Flash Cache

read

2-1 Flash Cache Z&#4

M flash cache ¥ ULl Hr I HEELES,  H AT EISEE:

2
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O 4 flash cache " fF Wil # A 5 , /N T innodb_flash_cache_write_cache_pct*

innodb_flash_cache_size/16384 I, Al 7L

O 4 flash cache ™ fF Fil ¥ # ", K T innodb_flash_cache_write_cache_pct*
innodb_flash_cache_size/16384 , N TF innodb_flash_cache_do_full_io_pct**

innodb_flash_cache_size/16384 i}, Kl 10%1] innodb_io_capacity 7.

O EW, KE innodb_io_capacity >

XANEIE H BE A T 1E flash cache /RTATHEM cache KEIH AT, LSRR 5 merge write

I EE

Flash Cache ZEH VT4 & 1 [EI A5 BE AL AR, BIFS 3R T 77 I 2 R A 11 vl 85 i B i A

JiE G T B ECE N HER IR BE T B A5 N5 i ]

23 BESH

InnosQL #EHt T Z ML E SHKk XS Flash Cache HEAT & FANFELE, v LLEIE SHOW

VARIABLES i &K% -

MySQL> show variables like 'innodb_flash_cache%';

4 4 +
T T T

| Variable_name | Value |
| innodb_flash_cache_do_full_io_pct | 90 |
| innodb_flash_cache_file | d:\ib_fcfile |
| innodb_flash_cache_is_raw | OFF |
| innodb_flash_cache_size | 1073741824 |
| innodb_flash_cache_use_shm_for_block | OFF |

| innodb_flash_cache_warmup_table | tpce.* |
| innodb_flash_cache_write_cache_pct | 10 |

4 + 4
T T T

10 rows in set (0.06 sec)

2.3.1 innodb_flash_cache_file

flash cache XHFFTfEMALE . A% A F LAlgE, W InnosQL fE & 3 i,

=R

innodb_flash_cache_size 1 K/NH A% SCAF. KA flash cache UK, AR RO 7R 2K
(RN A, SO P B B AE B SCE  7E Linux B:4E RS0 T, T LURYE LU T 77 Ak A flash cache

A

root@db-51:/mnt/ddb/2# dd if=/dev/zero of=ib_fcfile bs=16384 count=63356
63356+0 records in
63356+0 records out
1038024704 bytes (1.0 GB) copied, 1.0725 s, 968 MB/s
root@db-51:/mnt/ddb/2# chown -R MySQL:MySQL ib_fcfile
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IR Linux B 471 dd 72 7= T — AN KN 1G | flash cache XU, i fG AN 104 flash
cache SRR PR 152 B 508 22 P IR RLRR

2.3.2 innodb_flash_cache_size

J& F flash cache B K/, JERZAK/INLZIUVNTEET flash cache SCAHEA &K/

2.3.3 innodb_flash_cache_is_raw

LSO LT [ SR A AR 2 /E N flash cache. #Li% 4K E 5 Oracle 038 2 N —3#L.
ZAHERIN N OFF,

ZZ K00 ON It , WP flash cache FHIKINAZ (S BAFUAESL AR, IXHFEAE InnoSQL icdia
A A W LARIE RS flash cache FHKIAZS, INERESE (1 FUFAERAE o i HERIL Y OFF. InnosaL
5.5.13.4 WA SCRFAIGE 2 1 SQ AT R UUAS J2. dump IS, A SCRFZIEI .

2.3.5 innodb_flash_cache_warmup_table

% B H ] flash cache [T . & —kJa F flash cache I, F /2 0] LLFE & 4 R 2B E flash
cache ", KA EL, KT K FIHE & flash cache MOTIHGEE . ZSETLREN:

innodb_flash_cache_warmup_table=tpcc.*
innodb_flash_cache_warmup_table=tpcc.warehouse:tpcc.orders
innodb_flash_cache_warmup_table=tpcc.*:user.*

tpee * R TIN tpee 2 R IIT AR . B 5 IR XTI &R

BN S KT flash cache K/, flash cache 2 Tii#4 innodb_flash_cache_size K/NASC
, RJEEIE. RS, BT LM .err SO A USRI

111103 11:35:19 InnoDB: start to warm up tablespace tpcc.history to flash cache.
111103 11:35:19 InnoDB: warm up table tpcc.history to space: 21 offset 512.(100%)
111103 11:35:19 InnoDB: flash cache is full, warm up stop.

111103 11:35:20 InnoDB: flash cache warm up finish.

2.3.6 innodb_flash_cache_write_cache_pct

ZSEAE IR I E . 24 flash cache ZNTZ LIS, flash cache AN BRI EIRESL . XN B
A FRN cache B . 1iZSEERMEN 10,
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2.3.7 innodb_flash_cache_do_full_io_pct

ZSEEE IR IR, Y flash cache KT iZ LIRS, NIHT innodb_io_capacity /™ 12 [A] 2]
Wi b, /NF R RIHET 10%*innodb_io_capacity AN T [A] BfEAL_EAT o 2RO U ] DAAS 218K
=i merge write L&, (HUZ UK KES, SN flash cache U1, UIT] A8 28 B 75 B4
BZSHEMME N 90,

2.3.8 innodb_flash_cache_enable_write

%S H(¥% | Flash Cache 1] Write Cache Jj5E. BRIAH 1, %7~ H% Flash Cache {E°4 Write Cache.
0 F/RA¥ Flash Cache 14 Write Cache, iX B} TT ) B A& A 5k 177 2, Bl doublewrite
-> disk. fE xtrabackup & Hf, ZSEFHFREN 0, HAESME R EREMKEN 1. HR
TE AR E N 0.

2.3.9 innodb_flash_cache_backup_dir

flash cache M &g . A ABATHE, WERIALE datadir H3 . ERIZSH A fE &0
BAT, & 44N ib_fe_backup.

2.3.10innodb_flash_cache_backuping

# flash cache HIRZS READY_FOR_FLUSH [1J T8 #4547 2| SC A4 ib_fc_backup. JA S,
Z5i#% innodb_flash_cache_enable_write % &} 0.

2.4 MERE

Al LLiE Y SHOW GLOBAL STATUS K257 flash cache HIIRA:

MySQL> show global status like 'innodb_flash%';

4 4 4
T T T

| Variable_name | Value |
| Innodb_flash_cache_aio_read |0 [
| Innodb_flash_cache_wait_aio | 0 |
| Innodb_flash_cache_used | 8192 |

| Innodb_flash_cache_read |0 |
| Innodb_flash_cache_write | O |
| Innodb_flash_cache_flush | 0 |

| Innodb_flash_cache_merge_flush | O |
| Innodb_flash_cache_move | O |

4 + 4
T T T

9 rows in set (0.00 sec)
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Innodb_flash_cache_read

I flash cahce BEHUAR B TUAIREL, %5048 7] S flash cache (128
Innodb_flash_cache_aio_read

3T flash cache 4T AIO BEHUAS 21 T (1) 4L

Innodb_flash_cache_write

5 N flash cache "1 T % &

Innodb_flash_cache_flush

Fill3#r flash cache ) BT [m] i 48 1 45
Innodb_flash_cache_merge_flush

merge write VX%, W% B3 E] merge write [IRE
Innodb_flash_cache_move

H 2T InnoDB Buffer Pool il #7 £ flash cache 11Xk
Innodb_flash_cache_used

flash cache H1 L 284 FH 1) 1

B — P BV 5 v i i SHOW ENGINE INNODB STATUS SR 25 & 2471 flash cache [FRES,
-

MySQL> show engine innodb status\G

flash cache size: 8192

flash cache thread status: flash cache thread is idle

flash cache location is: 0(0), flush to 0(0), distance 0 (0.00%), used 8192(100.00%), wait aio 0.
flash cache reads 117:, aio read 0, writes 0, flush 0(0), migrate 0, move 0O

FIL_PAGE_INDEX reads: 116(99.15%): writes: 0, flush: 0, merge raio -1.#J%

FIL_PAGE_INODE reads: 1(0.85%): writes: 0, flush: 0, merge raio -1.#)%
FIL_PAGE_UNDO_LOG reads: 0(0.00%): writes: 0, flush: 0, merge raio -1.#]%
FIL_PAGE_TYPE_SYS reads: 0(0.00%): writes: 0, flush: 0, merge raio -1.#)%
FIL_PAGE_TYPE_TRX_SYS reads: 0(0.00%): writes: 0, flush: 0, merge raio -1.#)%
FIL_PAGE_OTHER reads: 0(0.00%): writes: 0, flush: 0

flash cache read hit ratio 5.94% in 55 second(total 4.85%), merge write ratio -1.#%

flash cache 2.13 reads/s, 0.00 writes/s. 0.00 flush/s, 0.00 merge writes/s, 0.00 migrate/s, 0.00
move/s

X B LW %23 flash cache A H R IR B S AR TR A %, merge write LR,
6
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&, SHOW ENGINE INNODB STATUS iX AJ LA7% 3| — V] LU A 4k i #icdfs . il DBA idid i i
A EE flash cache LIRS .

2.5 Xtrabackup 2 #F

InnoSQL 5.5.20-v2 FAFF 432 FEXF T4 F Flash Cache TfEHIEHE 122 #44% o AR 5L B 5 30
Ws s

O % & innodb_flash_cache_enable_write=0

O & & innodb_flash_cache_backuping=1, #%&/7 flash cache H [T

O  Xtrabackup 17 InnoDB %4 L4 LA X redo log

O ¥ innodb_flash_cache_enable_write=1

= Y innodb_flash_cache_enable_write % & 4 0 i}, TIAFE[7] Flash Cache FH 5 N, B[l Flash
Cache 1> Write Cache k%%, 5 N\ KH J&i Doublewrite -> Disk /5. i KEMHILE N,
2> 2L flash cache W T %, RIAE &0 e UG B HE PN ZE R BN 1.

MFRE, HLfEunT:

O @il T H fcbck2databek 4 flash cache (1715 DT Al f 4
O  xtrabackup apply log

O  xtrabackup copy back

fcbck2databek T HAE A 77 vA T :

root@db-78:/ssd2/fcbk# ./fcbck2databck --data_bck_dir=/ssd2/backup
--fc_bck_path=/mnt/ddb/2/mysql_data_sbtest/ib_fc_backup

Z4--data_bck_dir R HUE B %40 XA TR H 3%, Z80--fc_bck_path IR flash cache 114
fr H 3%

3 InnoDB FHEZ WM
3.1 Bk

K, BT R B R G A Gt (buffer pool), FISREAFTUMELEELS N, LLHR
P Bl R R AR RE . AN, ZRahioR, B R TR e .

{ERREE A A B ARG R, St i A () Aol . IXHL, PGSR REEE b
M TUBN G it . WISRATRE, FI P AT RE S A B2 KR A B O BSOHE F OR AT IR A, 22 it i ) 0
JRNGE I, XA A ORAE A3 2 S P PR 1k

ARBEEAE 1 B OO 20M /s, IXFETI—A 326G AR M TR EEAZ 30 704, 1EX

7


mailto:root@db-78:/ssd2/fcbk#./fcbck2databck

InnoSQL % Fiif

0 73l 3 e e (K D B A 4 2 v

InnoSQL )L S5 it N A7 RE M S FF InnoDB 7 51 2. JAHIL =N AF)5, InnoDB £ @it 3t
ZNAEEAR R IS ST T N AT IR PRI, T LUK R4 i s 2 TR R B [ o 558
TRJE BN, I A AR R A T SR pp it R AT SRR TR S PR lijm
ENAEFSERRT, PR ESRGEAFIXA TR [, 24 InnoSQL %4 & Crash J&, [FIFEN]
DUE LN AT DL, InnoSQL 23 i F AU S N BIRESE ) LSN FEEAN DT LSN, - AR M8
PIIE TNt B B, IXFE R BB K 46 % InnoDB & & (1 [i] o

3.2 £

InnoSQL X J5 ik MVSQL EHITE buf_pool WAFIXfN 1z, WREHILZEN N E, NiE
shmget SKRH1E, SAJGIEIT shmat #8355 A A7 Bl B 230 RE 9 38 A bk

XEA A5 B

1. BXCRIEEENAAR RN EER, WERIATFHRZE buf_pool IR/, MIZE MysaL
HE K, 2 R R NI E N R NS SRR RN RS 8L WA —F,
HENFWERE, FORIEIR Y E %, IXFEiE A BT ROR .

2. WRTERE T HENASE, O T ZEE, N T RFEEIRN—35E, fERALENAZ
Be B 5 A B, JER AL A BB

3. HT MysaL W#EB buf_pool BRIAN 16K XF5%, T linux NI N LEERINA 4K U5, B
VA T ARIEAS B L N AE N 16K X551, ATTAEREAT shmat I 75 2] & — AN HERE A 8
16K Xf 5 HHLhEZ5 3L 5 N AFREAT shmat.

4. T MysaL kS I T H M crash, {EEJE A3 MysQL B, RGN L ZE NG A
WIEE B K checkpoint B35, He IEHE TUIE L recovery 1K & .

5. MITHRERGAILZENAG LIRS, ERGHTERNRZNE, LEANFSEHER, FRE
AT IER o

33 BEEZH

3.3.1 innodb_use_shm_preload
£ MySQL FITE B SO my.cnf S8 D0 — 350 T 4% 2 75 8 H L= A2 9 MysaL 1 buf_pool
FIMCE, .

[innodb]

Innodb_use_shm_preload=1

W R ERAE LT A B B RO EAE DY 0, AN FH LS N AF DY buf_pool, HAT =4 L1 (G &
WA 1 B, AT RN E



InnoSQL % Fiif

T HAE KRB L E N T AR T, WI7E Ubuntu BB E K SCRF 8G (14t
FEWNAE. FTUAE buf_pool HLECKIIENR T, WEBNRASMFLLIE AT, BYUARSA
HIHC & 75 2 root BLUFR .

PR BRI E R
/proc/sys/kernel/shmmax: B[ FE RN ZNAZB RN, $A4LN Byte
/proc/sys/kernel/shmall: L[ F{E TR RILZNAFFEE, BAN 4KByte( TR /N)

W IF 2 buf_pool FIK/NJ 326G, AT LLEEE shmmax F1HI1E K/ A 34359738368, shmall
T R{E KN A 8388608

3.4 XENFRER

A DU A4 IPCS SREA 27 H S = N A7

innosgl@db-62:~$ ipcs -a

key shmid owner perms bytes nattch status
0x0008c231 4653056 innosgl 600 549715968 0

key semid owner perms nsems

------ Message Queues --------
key msqid owner perms used-bytes  messages

A LAF 385 IPCRM iy & SR MH R IE 52 4 A7

innosgl@db-62:~$ ipcrm -m 4653056

4 InnoSQL T

4.1 R
AT A BRI TN bt . G 68, FH 7 0T e 50 A SR R S 7E VR B 2 5 P A s
fig,  ZErpth A R TN Gt X R BEARAIE B 2E S P I .

T AT G it Y 05 2K 2 T AR G A Bt P 3 EAT T (R 2 e e R AR R DL R G
B A, TR R A BT ORI AT DA B E 1 SCAF ib_buffer_pool Sk
BEAT A

S H TS ib_buffer_pool R4S space, offset LK TE LRU FZEHHINE, TIAZFH

9



InnoSQL % Fiif

XA N AF S S, DRI R R TR
# Buffer Pool 144 22 3 H B SC A ib_buffer_pool:

mysql> set global innodb_buffer_pool_dump=1;
Query OK, 0 rows affected (0.00 sec)

mysql> set global innodb_buffer_pool_dump_now=1;

Query OK, 0 rows affected (0.00 sec)
A LA E [AJ R I [A) 44 Buffer Pool A 5 i £ ib_buffer_pool, UEERE 1 /M i

mysql> set global innodb_buffer_pool_dump=1;
Query OK, 0 rows affected (0.00 sec)

mysql> set global innodb_buffer_pool_dump_interval=3600;
Query OK, 0 rows affected (0.00 sec)

4.2 BESH
4.2.1 innodb_buffer_pool_dump
&7 )8 H BP ) dump ZhiE

4.2.2 innodb_buffer_pool_dump_interval

BP dump PR (8] (] f

4.2.3 innodb_buffer_pool_dump_now

R IR 3

4.2.4 innodb_buffer_pool_load_at_startup

7£ InnoDB J& ZIF 28X ib_buffer_pool SCAEHEAT il #k

4.2.5 innodb_buffer_pool_load_now

TEEPE iz T2 E ib_buffer_pool U 4T Tk

10



InnoSQL % Fiif

5 InnoDB IO Statistic

5.1 iR

InnoDB 10 Statistic »& F K&t 1t sQL 1H A 10 15K GETE. Bl FER)Z 1T R N 51 AT ASE 1 fig
InnoDB £74i# 51 B TAEHLH . X5 T DBA A1 sQL ZwAE N\ F okt ] LA AR LS saL
WRRTBTEHE, EEREIIMIRGIRIER sau A IIITERE . H BTSSR InnoDB
FERESIEE, 0T NTSE 51 BRI SCRPR SRR 5 ORRAS T3 25 B

InnoSQL #1217 saL WA R 1@, PEE{E BARAFRIERIAN slow log &I 5. 4
JA FES 10 15 5, WI7E slow log H & 24N R I 2

# Time: 111103 13:29:06

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

# Query_time: 119.293823  Lock_time: 119.274822 Rows_sent: 1  Rows_examined: 1
Logical_reads: 198 Physical_reads: 3

use tpcc;

SET timestamp=1320298146;

select * from warehouse where w_id=1;

# Time: 111103 13:31:28

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

# Query_time: 0.335019 Lock_time: 0.333019 Rows_sent: 1 Rows_examined: 1 Logical_reads:
164 Physical_reads: 50

SET timestamp=1320298288;

select * from history;
5.2 BEZH

5.2.1 long_query_time

LRI AR T 2500 saL 4], FFFIFHER T InnoDB (1324 . MBS iU

5.2.2 long_query_io

B B R BN TZAE R saL iEA)id 52 Slow Log, ERIAME N 100

5.2.3 slow_query_type

ZSEOTIERMEN 0. 1. 24 3. TR slow query IR, 0 BoORAH )R 1ZINEE. 1 £R
LT long_query_time 25441 sQL &) . IXFIJE MysaQL s 1) TAE 7 R —#F, Al

11



InnoSQL % Fiif

10 IIREL. 2 RIANIERFFE io_slow_query 251F 1 sQL A 3 RNICKITEFFA KAFIE
/FUO

6 SQL Profiler with 10 statistics

6.1 HEiR

JH3d InnoDB 10 Statistics CLZ2 1] LATH 2] sQL iBA) (1) 10 P EEAZ AR U5 B, (215 211 45
RIBTIN ] slow log 1, DBA Ak 45 A8 ELIEAE o 24T FL I & 245 Sl WA A B AN 7 {8
MySQL Profiler & MySQL %4 FE 5 5 11— Profiler L. E, ] LLMIZERI4#T sQL &) AT
AR AT IS . IUAERE 10 BIME BAE R Profiler H1, WTLUE DBA AR AN R AH
WIS sQL AT 10 FFH4H . 1M slow log 183K 10 15 8 H T 7818 4E 1 F2 Hh R BAEAE i)
L) sQL A,

6.2 R

mysql> set profiling=1;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from tpcc.warehouse;

mysql> show profiles\G;
3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk 3k sk sk ok sk sk kok 1. row 3k 3k 3k 3k 3k sk 3k 3k sk sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk skosk ok
Query ID: 1
Duration: 0.00118225
Logical_reads: 72
Physical_reads: 0
Query: select * from tpcc.warehouse
3k 3k 3k 3k sk 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk 3k sk sk sk sk sk sk ok 2. row 3k 3k 3k sk 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk ok
Query ID: 2
Duration: 0.00022750
Logical_reads: 3
Physical_reads: 0
Query: select * from tpcc.warehouse limit 1

#HELLE show profiles R i J5 1 sQL iEHA), A LA an R &

mysql> set profiling_history_size=1;
Query OK, 0 rows affected (0.00 sec)
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InnoSQL % Fiif

7 FEaik AL
7.1 B

InnoSQL X InnoDB AL IMEEAT T4 Ji InnoDB R A EE 77 5528 R FH 33 H IR BEAL S0 55
%, HIF R ERHIEHE, EIH T SRS InnoSQL K Stack 1177 AR I 14
770, CABRER & sh BB g B AR PR R

7.2 L ESH

7.2.1 innodb_optimize_deadlock

BRIME N 0, Rk R MysaL b3 77 . 1 R R HIUAGI 77 2.
8 UNDO information_schema

8.1 #tid

MysQL 7] Ll SHOW ENGINE INNODB STATUS SRR 4f5 B, {HEXFT Undo 115 2 &
R, InnoSQL ¥ T AT undo 15 BN, DBA FIFF R A ST LA N EL AL T A 2 &
ANFHL A Undo 15 5.

InnoSQL 7E information_shema 4244~ £ /7 4= P 7Kk INNODB_ROLLBACK_SEGMENT F/I
INNODB_TRX_UNDO. Hi# R E/RENRENGER, J&5#& HRERENFL 241 UNDO 15
Ho HFHLLHN, INNODB_TRX_UNDO FH {5 B4 4k, Ktk INNODB_UNDO F{#7F
() R AT R 355 (1) UNDO 15 .

8.2 INNODB_ROLLBACK_SEGMENT

TR L]

segment_id B ID

space B space ID

page_no B ) Page no

last_page_no B U {3 FH I und log T page not
last_offset FII A8 A undo log 71 H )R &

13
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last_trx_no BT # I ZENR B EE 55 no
update_undo_list update undo T % &=
update_undo_cached # cache f#J update undo T )%=
insert_undo_list insert undo T[4 &
insert_undo_cache #% cache 1Y insert undo T2 )%k &

8.3 INNODB_TRX_UNDO

FB Ui B4

trx_id H4%ID

rseg_id [F1 B 1) 1D

undo_rec_no undo ic%gw5, M 1 FHFEH
undo_rec_type undo TeRRAY:

03 TRX_UNDO_INSERT_REC
00 TRX_UNDO_UPD_EXIST_REC
03 TRX_UNDO_UPD_DEL_REC

0 TRX_UNDO_DEL_MARK_REC

size undo R MRA (F75)
space undo 1C3KFT7E space
page_no undo LK 7E] page no
offset undo 12 5% T 7E UL 1) I %

8.4 ¥
8.41 BFRRBER

BEIVRBEINEE, MysaLs.5 UG —JL 30 FF 127 ANRNR B, RIREVE R ID0~126, 127 Al
BAMEA . e

mysql> SELECT * FROM INNODB_TRX_ROLLBACK_SEGMENT \G;

3k 3k >k 3k 3k 3k 3k ok 3k >k 3k >k 3k 5k 3k 3k >k %k %k %k >k %k k k k k k 1. row 3k 3k 3k 5k >k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 5k >k %k %k %k *k kk kk
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segment_id: 0
space: 0
page_no: 6
last_page_no: NULL
last_offset: 9183
last_trx_no: 31654D
update_undo_list: 0
update_undo_cached: 1
insert_undo_list: 0
insert_undo_cached: 1

128 row in set (0.00 sec)

8.4.2 BEES UNDO fE B

HEHEBNFFHENAK UNDO IER/E R
mysql> SELECT * FROM INNODB_TRX_UNDO LIMIT 1\G;
koK KRR KRR ] oy R KRR R o KK oo o K Koo
trx_id: 3C1AB5
rseg_id: 25
undo_rec_no: 0
undo_rec_type: TRX_UNDO_UPD_EXIST_REC
size: 33
space: 0
page_no: 81943
offset: 5958
40 row in set (0.00 sec)
THE AR 55 7 4 ) UNDO

mysql> SELECT trx_id,SUM(size) FROM INNODB_TRX_UNDO GROUP BY trx_id;
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4 4 4+
T T T

| trx_id | SUM(size) |

4 4 4+
T T T

| 300329 | 841 |
| 300330 | 790 |
| 300331 | 522 |
| 3D033C | 559 |
| 300344 | 383 |
| 300353 | 207 |
| 300357 | 173 |
| 3DO35E | 154 |
| 3D0365 | 84 |

4 4 4+
T T T

9 rows in set (0.00 sec)

9 InnoSQL 10 {t4L
9.1 iR

InnoSQL -5 ¥4 7 (1 10 i T 1 F I Ak T4
O 3K redo log file RJ ¥ & fI1E

O bl A s R 405 0

O Page cleaner thread

O Group commit ] 45

BRIN InnoDB 174if 51 2%} T~ redo log file HIFRH N 4G, InnoSQL ¥ H 1 K H 16G. 1K redo log
file MIUFALIERT LA G asyne FilET, (1SR P22, BhaR Tk R 75 2T a1 &4 Br

T

InnoDB 74t 51 FEAERIHT I 2 AL T T AE R X Cextent) HH BT TUAITEOL, A R FEME TLA
T2 KRR AR T B 20 10 & F 1R 10 BEAT IR, Lt 10 iIPERE.

SR, X2 R PR R R A R RS AN TS A N (0 TURGHT BIWAEL, RN Xt SSD X BAT#H # 10PS
PERERISE, X 4 PR BAF AT 4 L EE . InnoSQL E I ZH ) 77 =kAs il 2 15 8 FH Rl T 45 4%

TUIZhEE -

page cleaner thread ZHHETE InnoSQL 5.5.20-1 fiAS H 5 5 de. KNI K redo log file AR~ gt
REfE 1S AR BN AR X AR S B3R 4

InnoSQL & merge | MariaDB ¥fF MySQL group commit & M T . FEILEEEZET,

PEREAT KR 3R = -
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9.2 REZH

9.2.1 innodb_flush_neighbors

BN 1, Ron A AR TLRIRHET . 0 KA E H o X SSD IX KA E R = 10PS HIfGR:, &
VR ZAE BN 0,

9.3 REEER

InnoSQL X358 7 SHOW ENGINE INNODB STATUS *FT- 10 )27~

Total memory allocated 16483614720; in additional pool allocated 0

Dictionary memory allocated 74706

Buffer pool size 983040

Free buffers 202072

Database pages 765996

Old database pages 282780

Modified db pages O

Pending reads 0

Pending writes: LRU O, flush list 0, single page 0

Pages made young 12658, not young 0

0.00 youngs/s, 0.00 non-youngs/s

Pages read 1534480, created 0, written 956181

0.00 reads/s, 0.00 creates/s, 0.00 writes/s

No buffer pool page gets since the last printout

Pages read ahead 0.00/s, evicted without access 0.00/s, Random read ahead 0.00/s
LRU len: 765996, unzip_LRU len: 52752

I/0O sum[0]:cur[0], unzip sum[0]:cur[0]

Async Flush: 0, Sync Flush: 0, LRU List Flush: 861792, Flush List Flush: 1050570

0 queries inside InnoDB, 0 queries in queue

1 read views open inside InnoDB

Main thread process no. 21752, id 140206699194112, state: waiting for server activity

Purge thread process no. 21753, id 140206690801408

Number of rows inserted 0, updated 0, deleted 0O, read O

0.00 inserts/s, 0.00 updates/s, 0.00 deletes/s, 0.00 reads/s

£ SHOW ENGINE INNODB STATUS [ BUFFER POOL AND MEMORY [J3#4y, #5tJa fon T ANA2
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InnoSQL % Fiif

BRI . T /E ROW OPERATIONS [HJ#43, 27~ T main thread 1 purge thread ZEFE 1)
BT 1D, IXFERT LS iotop IX R T H RMELIXANLEFEN 10 [ FHTE L.

10 Page Cleaner Thread

10.1 #R

£ InnoSQL H X} InnoDB 174l 51 B8 7 — AN 5 42, #K 4 Page Cleaner Thread. [H i
HI T Cadaptive flush), LA 53 Il T (modified buffer pool page flush), 5527 1 kil#HT (async
flush), < AIEFE R FIFE TR (flushing when shutdown) #7EZZFE 52 1o

R InnoSQL 5.5.20-1 Wi AT 454~ 3 #F page cleaner thread

£ InnoDB 74 51 %, TURIHTAAAE TAME AL . FEGRERULIIRT, HeN 9SS, XA
BT S 4 A B A# InnoDB HH R Rl T 2

checkpoint_age: current_Isn — checkpint_Isn (K25 i f 5 & AE ) LSND
async_water_mark: ~78%*Log_Group_Size
sync_water_mark: ~90%*Log_Group_Size

7E InnoDB 1751 %74, Redo Log /2 TR E HIZEN, BRINASCREXT T Redo Log FIVARY . Atk
N T EERFEDE S Redo Log W, ME UL KM B 2IWiEL, WHE T async_water_mark
sync_water_mark. i InnoDB il 0T i) 5HLvE N :

checkpoint_age < async_water_mark IXF{# 5 LUNIXH W1 Redo Log 25 ], 2 FiI& A b2
BT 2R A T BRI b fEIXAE AL, R &7 A adaptive_flusing SR BE K il
BT A BRI ERVE A AE Master Thread H58 %, AN2xBHZE(F HABZEFE .

async_water_mark < checkpoint_age < sync_water_mark 41 22 (User Thread) #
5 3241 checkpoint_age 7E (async_water_mark, sync_water_mark) [X[B]JGH N, X =Bk
T 470 Redo Log 7[RI L& I Lok 1 0, 75 285 BT — 387 i i B b o IXAIFOL T,
RAEE AR R BRI PRSI, H S ZIRGETAE T, REE7E P AR F 5 Rk,
MaEfE G462, (HEHRMAE MM P SRR IR AT DIgRE: T/E, AapifH%E.

checkpoint_age > sync_water X% /L% Redo Log 5 [A]/ZE AN E , A0 AR K —FhiF i o
RIAZIN G2k P 2R FE S BRI R 0, HR A P R R S R E S R

n_dirty_pages > innodb_max_dirty_page_pct Ml omom B o= KT
innodb_max_dirty_page_page_pcty* buffer_pool_size I}, Fil3# innodb_io_capacity |~ . X4
PRVERS7E Master Thread 62158, Ao BHIEHAR A ) H 7 2672

24 InnoDB Buffer Pool LMt L& 1, LR B HIEH I NAFRT, 75 2R LRU 41
AT, BiZTUEIETL, BNFEIAFLET FLUSH LIST FRE, B84 P 2RFE 2Rl LRU SR A )
BEDT, PRSP A AT 64 MHIASN T XASRIHETAS BT 5 BTt R R#T,  #RON FLUSH
LRU_FLUSH_LIST,
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InnoSQL % Fiif

7R MysQL Fadia e, il R B ATAE DA AN 1) @
O Y TAEG A ELECKES, Master Thread R BEId T 2T, T 3UAA & 0% IO 8] Kl 387 AT 0 .

O S BRRE L T EREAE A B 2678 (User  Thread) 58, XK SEUZH &R
(e

O 4 FLUSH LRU_FLUSH_LIST I, [RIFE<SBH ZE ] 2k fe .

Page Cleaner Thread 11 H A T ik bk =/ Mm@l Frf Z HI{E Master Thread 1 58 Bl
FRERB NN Z )G G2 . SUbFEIRN, 2 I H P RFEA & 200 0 7B I RHT DL 2L
LRU_FLUSH_LIST HJRIBr #4F, ElmpgH 2 R ot e BRI BB (Syne Flush) #:4F, R
checkpoint_age > sync_water iXF{E M. .

10.2 BLES¥

10.2.1innodb_enable_page_cleaner_thread

RIS JA ] Page Cleaner Thread, ZRiAJN OFF, ZR/xJE MysQL 5.5 FrRIHI G HE . 1 F 25
| Page Cleaner Thread, TJ7E MySQL 4 22 [ B SO H AT 40 R i1

[mysqld]

innodb_enable_page_cleaner_thread=ON

11 MySQL Profiler

11.1 #id

M InnoSQL 5.5.20-v2 fRASTFEE 5] N MysQL Profiler, FHSRzHI14EANH ] LA F A %06, H
AT ) 1 Py 2 L

O &AL CPU BHEIN E R
O &ANHPEEADNFHESATBUER CcPU BT
O &AH A UE T IZE 10 BRI B &

O &ANHPREEADFESATLUEAZ 10 BHEN A E
£ mysql ZER RS 13K user_profiler, JHSRORAEHIS ATAE AR BRI, LG58 Fos

ysql> desc mysqgl.user_profiler;

4 4 4 4 4 + 4
T T T T T T T

| Field | Type | Null | Key | Default | Extra |
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| Host | char(60) | NO | PRI| | |
| User | char(16) | NO | PRI | |
| Max_cpu_times | int(11) unsigned | NO | | 0 | |
| Curr_cpu_times | int(11) unsigned | NO | | O | |

| Max_io_reads | int(11) unsigned | NO | | 0 | |

| Curr_io_reads | int(11) unsigned | NO | | O | |

| Max_mem_size | int(11) unsigned | NO | | 0 | |
| Max_cpu_times_per_trx | int(11) unsigned | NO | | O | |

| Max_io_reads_per_trx | int(11) unsigned | NO | | 0 | |

| Operate_priv | enum('N',"Y") | NO | | N | [

4 4 4 4 4 + 4
T T T T T T T

10 rows in set (0.00 sec)
HA cpu_time FIFA7H 1/100 . Operate_priv 27~ F 7 & 15 SR ER1E user_profiler .

AT EA P T LR R ALGE, S IR g FR SR CREATE PROFILER 1)y 4>
KFFA: user_profiler T A Hi AFHE . 1 N FHE J5 25 24T FLUSH PRIVILEGES.

11.2 EESH

11.2.1current_profiler_record

H R HPE YIRS S AN B user_profiler BIBI%, HRUEN:
O 0 RpaYH LR EX a0 PR siERHEE N o

O 1 R RRER R RS AT RIS 0L, T UGZ M e, k84
THE PRI 1 DL

O 2 RRBA sQUIEBFPATIENG, X H A I 5 IR 17 50 58 8 236 user_profiler
11.3 RREMEEZ

P FEEEEYHTOMAH cpu Mo FURBE, mILLE I R4
mysql> show status like 'Threads%used'\G;

3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k 5k %k %k 5k 3k %k %k 3k %k %k k kk 1. row 3k 3k 3k 5k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 5k >k %k %k %k *k %k k kk
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Variable_name: Threads_cpu_times_used

Value: 0/0

3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k %k 3k >k >k 3k %k %k %k 3k %k %k 3k %k k ok 2 row 3k 3k 3k 3k 3k 3k 3k 3k >k >k 3k 3k %k 3k %k 3k 3k 3k %k %k % 3k %k %k 3k %k k

Variable_name: Threads_io_used
Value: 0/0

2 rows in set (0.00 sec)
12 Binlog Enhance

12.1 23 user M ip

ZRIA MySQL $47 ) binlog ANiETE user Al ip {5 2., 475 A= ol /I AN G & A2 WA F P AT
T iZiE%] . InnoSQL 4 i1 7 S %X binlog-user-ip, ¥f user 1 ip {5 Bid 33 binlog H'. JE R A1HE
BB replication PRI, T B ORI Z S B E L AT BN AR o [FFE Y, 8 Id mysglbinlog
TEF, [FFEF R INZ 8 —binlog —user-ip, a1 W RO 4

mysqlbinlog --binlog-user-ip /data/mysqld.000001
#troot@Ilocalhost
#at 191

#120821 17:18:21 serverid 1 end_log_pos 295 Query
error_code=0

use test/*1*/;

SET TIMESTAMP=1345540701/*1*/;
delete from t wherea =1

/*V*/;

#root@localhost

# at 295

#120821 17:18:23 serverid 1 end_log_pos 380 Query
error_code=0

SET TIMESTAMP=1345540703/*1*/;
COMMIT

[¥1*/;

21
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InnoSQL % Fiif

#root@localhost
DELIMITER ;
# End of log file

ROLLBACK /* added by mysqlbinlog */;

13 InnoSQL #EFFAC B

[mysqld]

innodb_flush_neighbors=0 (for SSD)
innodb_purge_threads=1
slow_query_type=3
innodb_use_shm_preload=1
innodb_buffer_pool_dump_interval=3600
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