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MySQL Internals Manual
+ 7EGoogle 1% ZMySQL pr

PN This is the MySQL Internals Manual.
I nte rn al / ’%‘. _% E,‘J %ﬁj:i '?j[ ZEE o Document generated on: 2014-04-29 (revision: 215)
M yS Q I_ I nte r n a |S M a n u a | ; *% For legal information, see the Legal Notic

Table of Contents +i-
ZInnoDB Internal, SE—& N [_]

Preface and Legal Notice

= : 1 A Guided Tour Of The MySQL Source Code  [+/]
&: InnoDB Architecture and A ————
3 Reusable Classes and Templates [+/-]
I nte r n a |S > 4 Building MySQL Server with CMake [+/]
[ =T A 5 Plugins  [+/]
* J\X -Iﬁ- /I\%KZELZ\;ﬁE E,‘] s 6 Transaction Handling in the Server [+/]

7 The Optimizer [+/]

* ﬁn %1 FH T bald u ’ %B é Z ‘I'L 8 Tracing the Optimizer [+/]

;ﬁ 9 Memory Allocation [+/]
]' 10 Important Algorithms and Structures [+/]

11 File Formats  [+/]
12 How MySQL Performs Different Selects  [+/]

13 How MySQL Transforms Subqueries [+/]

* ﬂ:l: gl\ 14 MySQL Client/Server Protocol  [+/-]
15 Stored Programs  [+/]
+ MySQL Reference Manual —-/"f 16 Prepared Statement and Stored Routine Re Execution  [+/]

17 Writing a Procedure  [+/]

18 Replication +-
EE =z
19 The Binary Log [+/]
20 MyISAM Storage Engine  [+/]
21 InnoDB Storage Engine  [+/]

22 Writing a Custom Storage Engine [+
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Ha_innodb.cc

commit

f‘*****************************************************************;’f B

Commits a transaction in an InncDEB database or marks an SQL statement
ended.

@return 0 */

static

int

innobase_commit:

& commit_cond -~
® commlt_cond_key

& commit_cond_m

® commit_cond mutex_ley

& commit_threads

& commit_thread=s_m

® commit_threads_m_key

handlertocn *hton, /™ < in: Inncdb handlerton */

B inmobaze_commit THD* thd, /#1 = in: MySQL thread handle of the user for whom
El innobase_commit the transaction should be committed */
® innobase_commit_concurrency bool all) /*1 = in: TRUE - commit transaction

irmobase_commit_Low
Hinnobase it low

T FALSE - the current SQL statement ended */

 prepare_commi t_muex i . i
inmobase_commit_by_xid LI T BT
&l inmobase_commit_by xid s .
: - P it DEUG_ENTER ("innobase commit");
g;ﬂ;];:ze;s::z‘it;‘iﬁ:“f;;nw—vaj DBUG_ASSERT (hton == inmodb hten ptr);
B inmobaze commilL conc;.rrency - DBUG_PRINT ("trans", ("ending transaction™));
= irmobase:commit:concurrency:ini _ . . i .
[E] trx_has prepare commit_mutex trx = check trx exists(thd);
trx_owns_prepare_commit_mutex_: . .
W= LIl - - /* Since we will reserve the kernel mutex, we have to releasze
the search system latch first to obey the latching order. */
if {trx-rhas_search latch) |
trx search latch release if reserveditrx);
}
0z7
0z7 /* Transaction is deregistered only in @ commit or a rollback. If
0z7 it iz deregistered we know there cannot be resources to be freed
0z and we could return immediately. For the time being, we play =afe
0z and do the cleanup though there should be nothing to clean up. =/
0z
027 if (!trx is registered for 2pcitrx) && trx is_started(tzx)) {
0271
0z71 aql_print_error({"Transaction not registered for MySQL ZPC, "
0271 "but trangacticn is active™);
0271 }
02720
0z2721- if (all

Il {!thd tesat_optionsithd, CFIICN_NCOT AUTOCOMMIT | S?IICH_EEEIHJJ] {

[* We were instructed to commit the whaole transaction, or
this is an 3QL statement end and autocommit is on */

[/ * We need current binlog position for ibbackup to work.
Mate, the position is current because of
prepare_commit_mutex */

H
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» MR IFMESEES0H

| ki Connectors
% Native C API, JDBC, ODBC, .NET, PHP, Python, Perl. Ruby, Cobol

+  MySQL Server a2 MyEQLSerus \

i A Connection Pool
anagemen -Th heck M
. Pa rser Ser?)lces L Authentication -Thread Reuse - Connection Limits - Check Memary - Caches
- & Utilities ( Caches & Buffers \
« Optimizer sasupa [ QL Interface Eaanc i
Recovery,
eesade oML, DOL, Query Translation Access Paths, Global and
% SQL |ntel’fa ces Repl:catitgn. Stored Procedures Object inleoe aiece SR Spege
Cluster, Views, Triggers, et. e
Administration,
* Configuration, -
Migr ation, - I
\ & Metadata \ =

...........................................................................................

" Pluggable Storage Engines
Memory, Index & Storage Management

» Storage Interface [ J 3 I 31:»1 il ‘&I 3‘[ 31 ﬂ}

: : M M ¥ M BDB Custom
* InnODB. ha_|n nOd b.C yISAM InnoDB Archive Federated Memory erge Cluster
File System Files & Logs

* Mylsam: ha_myisam.c < NTFS - NFS Redo, Undo, Data, Index, Binary,

SAN - NAS Error, Query, and Slow
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« Plan. — 1T REMRS DBAH‘J%}%

A=AME: 01,2, BABL: Teima

:Tx—}na t_flush __g later = TRUE;

1E X/\ ‘Q%%‘AIL‘\AiEﬁE? $ } elase if (arv_flush log at trx commit == 0) {

f* Do nn::thmg *f

- LLHIJEE,‘]HEH%’ 1,\ _Z%HIEE%H,‘JTIEE } elge if (erwv_ flush , log at trx commit == 1) |

iy =2 : if {arv_unix file fa_u.a'h method == S5V UNIX _HOSYHNT) {
ZZ(innodb), i@iTha_innodb.ccHY / * Write the log but do not flush it to disk */

InnObase Commlt EI;-&;E&\EE’ ﬂBEE log write up to{lan, LOGE WAIT OHE GROUE,
BRIt oR B — *“'éﬁ]?vﬂzilhz HuyER; T

[ ¥ Write the log to the log files AND flush
them to disk =/

x ha_innodb.cc::innobase_commit() ->

innobase commit |OW() % log write up tollsn, LOE WAIT ONE GROTUE, TRUE);
TrxOtrx.c::trx_commit_for_mysql() -> b elee T (mv_flush log =t trx comeit = 2) {
trx_commit_off_kernel(); £ ¥ Write the log but do not flush it to disk */f
log _write up tol(lsn, LOE WAIT CHE GROUP, FALSE) ;
X 1 =lse {
« trx_commit_off_kernel)iR¥H, FET ut_error;
— NI E }
">z =
trx—»commit lan = lan;

srv_flush_log_at_trx_commit, &0
ATAbEE 2
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+ log_write_up_toE=NSH L

%

*

=

* FTEXY

*

*

*

~

?Ib

p 2 —F=BEE— K

=0
B, X HERME,

Y

=1

VA log_write_up_totR#, F=/1SEIHTRUE;

#=2
El1, BE2FE =135 HFALSE;

~MySQLRAYVEEEY(£L)

T e i e T e e T e S

This function i= called, e.g., when a transaction wants to commit. It checks
that the log has been written to the log file up to the last log entry written
by the tranzaction. If there iz a flush running, it waitz and checks if the
flush flushed encugh. If not, starts a new flush. */

UNIV_INTEEN

i;.:rg_write_u p_to

L ——

= ===*_.lr

ib uint&4_t lan, f*1 = in: log sequence number up to which

flush_to_disk

= H S 2B R EEI#EE: fsync
= |

O&IR; 1xI1E;

1B IRIEBE SRR FEEAER:

1R MERESFIA, BUR TR E4 1R fsyncifd A BYEE

Done!!

the log should be written,

IB_ULDOMNGLONG_MAX if not specified */

wait, /¥ =<in: LOG_NO_WAIT, LOG_WAIT ONE_GROUF,
or LOG_WAIT_ALL_GROUPS */

flush to disk)

S ¥« in: TRUE if we want the written log

also to be flushed to disk */
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« EIXNHER, (REZMINEETMySQLAI— P IIRESRIMATI . FrIaERERARI,
HEATER R I, =X AMYSQLE — & £ HY/H HeTPatch, R4 F;
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ZBETRBEIRNSE, BdARPAEENERARTLE, BEfF

«+ B HEIMySQL InnoDBH, I5HEEZRIIOPSEE N, BIRREKEEH: 200 I0PS;
+  BRBIRAMYSQLECE T 1R IFBIAZ £ FE51/SSD, MySQLE Joi% 7 0 & FE itk gE
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static MYSQL SYSVAR ULONG ic_capacity, erv_io capacity,

PLUGIN VAR :.y~_
Numbe* c- IOPs the server can deo. Tunes the background IO rate”
NUIL )_ IT'Y L, El:n_l’ l!_u:lr v-.u:tT_, l_l \ >
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%k

— N BEil, HBAMySQLEIMaster-Slavellil B, shutdown MySQL MasterE 74 Joi£1E & < ] ;

gdbfEFimaster mysqld, &IRZE G 4bTFret= mysql_bin_log.wait_for_update_bin_log(thd,
heartbeat_ts)ERE A, —ETEFIRTE;
MBEI, thd->killed FRIRGIBEHIRE, IRBIDIRATARIZHNFHFRE;
B#t—Toth, RBMERERELH, EHENthd->killed FRIR ALY BT L 7F7E1E) 20 ;

5304, RPN RS G

HIE1: RIAERELRE

322: 1% wait_for_update_bin_log ££§2

SIS 1APRIZNT -
(1) BErathdfIkiFERNE b
(2) RBETAh, BT ES BH I TS RILETENAFAE
IR ORTRTET
(1) 1MthadfIkiRESRL, NRIRE L TiRE
(2) MBRERBKIATENR, BLIIMIFIthIFIESEINEFEE
(3) HAFES

mPRIRAEIE2 (1), HIE1 (1), HIE2 (2) , HIE2 (2) , HIE2 (3) EHFAIRFHITH O RESRMA LI AC1R -

9P YSESE
HERFE2 (2) ZEm—1E 8, Bell—Rthdfkil fiEf, MRMRE [, BLBRE.

£: MySQLBug B 73 R R ;
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Step 2 —MySQL Server Architecture

+ MySQL Server
Architecture

+ {Understanding
MySQL Internals) . PP-
27

HEZMySQL ServerZ
MSLIe, 1HFIDIRER
AR A,

Client makes request

e M |
| (onnection Manager '

(reate or reuse Connection Thread

-

Authenticates user
upon first raquest Thread Manager ]
Authentication
e
User Module
Query Cache | Commander Logging
Module | Dispatcher | Module
Parser |
o ) <
g Repairs \\
. _— uonte l Repation ™~ _
etc Status
y = / \ \s
Table
e Table —_ Status
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Figure 1-1. High-level view of MySQL modules
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Step 2— InnoDB Ar‘chitecture
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FEEMySQLIRANEFHIUE

» B—MigAK, EESHETF, MySQLBEAHIS. Frt, FEFEMYSQLE
FRILE SRR

~
I

+» B MBIF, NFESZRI2E: Oracle MySQL, MariaDB, Percona,
Google, FB, Twitter, Taobao, NetEase...

« B ESB LT A: Mark Callaghan. JeremyCole. Dimitri. Peter
Zaitsev. Yoshinori Matsunobu ..

x Hz’r*J:ﬁﬂﬂBME SRIERNKS: @F&R. @HETFH. @linux. @AEIE

ET#

+» N FEEMLEIFRY S : PerconaLive. FOSDEM. MySQL Connect ...

+ MPEEIZ O FNIXEZE: Google. StackOverflow ...
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» RKTEX—g5, TAEKRRFFOHEET Gd— K11
«+ BB EREEJLE, IRERErlang, 3BErlangiE S S PMRA/ S NIRRT
BHET —iB;

+ RINEEEXLHNE, BEFKBIEMYSOL 5.1 LK Z kR A HRelease Notes.
Bug Fix&RERERE, FTIZAYThRE, #RFENZFKALY, BIXIRES AT H LI,

« BRURANTHEMYSQL, si&E2EMBIRS, (RFEEMBILFEWN—HBY
IRERE AR, 7 e EIERIMEIREIE:

+ —FEFOracle DBARYELEL;

x BZHF—{IOracle DBA, #OracleAaIFEXNHEH /B ABYOracletff&Z AR
= FOracle R RIS ©
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«  WREE 75 AT LASRERIX 2L 5544 7

+ WorkLogs
+ MariaDB: https://mariadb.atlassian.net/secure/Dashboard.jspa
+ MySQL: https://dev.mysql.com/worklog/
+x Percona: https://launchpad.net/percona-server

5 Bugfﬁ
+ MySQL Bugs Home: http://bugs.mysqgl.com/
* Percona Bugs Home: https://bugs.launchpad.net/percona-server

x BRITHRA
+ [JISEREA: http://downloads.mysqgl.com/archives/community/
+ ZBPTAEA: http://dev.mysqgl.com/downloads/mysql/
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. mysgl-5.6.4-m7
mydatal2
. mysql-5.6.5-m8
) . mydatald
mysql-5.6.6-labs-april-2012
. mydatal6
mysql-5.6.7-rc
. mydatal8
mysql-5.6.10
X mydata20
. mysql-5.6.14-win32
mydata22
. mysql-5.7.1-m11
mydata5702

. mysql-5.7.2-m12

. mysql-5.7.2-m12-winx64

. mysql-5.7.4-dmr
mysql-6.0.11
mysql-6.0.11-alpha
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+ PEEIMySQLRGZIEFHALAN, BN iZEHEELFEEE CEH
%i@ﬁ‘]%’iﬂ, ®EMXE, HEHK, F—ESAMEZEIR, Bzl
S8k,

« JTAGHTE, XIRRIRIEENIRES T, EIEM]
» AR
%, RS EEHMMNE, FHRKEE, TELERRIEZE.
» RIERI—RXE: | )

« BAERINAEER, XEXERNBEEAERIHT...
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Step 3 — T E AEANTRHIFRER

x»  HEMYSQURHEAZHZ B, SMRRSREZIFFET, (RMZEHMAEX, L,
A ERE FERBZFAAIR;

+  XIMySQLEYFHZAIBARHE? Kernel_mutex?
»  =EZIHAWERIE RS,

+ XIMySQLEZIZEFIANHE? LIR™E?
«  FEEZIIMySQLINA SHI8YSTI, HITH %2 NE,

x  XIMySQLIEAETNRERN AR ?
« TR REREREE, SHLIAER;

+  XTInnoDB3|EEARjFH="?
+ BOW—152, REEH—T T HEEMEEERE/NoSQL/NewSQLEIE &.;
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» WMTAEPBLZ, RIIIBEEMYSQLEIEFzH, MR{REE KHE
%5, BARF IR EHXNEF, SRERBIPEE .

» TAZW
+ ETTRZPINTSIZEHRAF AR, FRTHEMXINGIEE, HBFEE
MySQLZ AN 4 ;
+ DHRNEUEEZR%DDB
+ DHIRKVES/Redis

« B
« U—PMHIREEAM, EMXLERZEEL? BEK, BERITFHE!
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« IBIEFDIPEIENO

N]E

+ JEW—: Mhandlert &

« MySOL¥EMEN G128, EREMYSQL Server5 & fh1F1%31 28Ry, 2HHandler
fEIR — hanlderfEiR 2 R R;

« WlnnoDB3|E A4, Mha_innodb.ccXXfEH %, BEEPRHE—MEOH
IhEE, BEMZ_EiXMySQL Server, T#kInnoDB35|Z8p A ERSEIN;

» BT AEOTIERBAFE—FER
+ MySQL/InnoDB/RfEH, BIR% i, —LFRFMALFEH, WMERmE—
BB/ E— 1N IIREER AR S A A
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TAHEFRIIRRBEE

+ Bt UTHENPE ZERIESEBCEHEIHN AHNEIALE—IE;

*+ MySQL. {MySQL Reference Manual)

+ Baron Schwartz, Peter Zaitsev, Vadim Tkachenko. {High Performance MySQL, 3rd Edition)
+ Sasha Pachev. {Understanding MySQL Internals)

+ J. M. Hellerstein, M. Stonebraker, J. Hamilton. {Architecture of a Database System)

+ Jonathan Lewis. {Oracle Core: Essential Internals for DBAs and Developers )

+ Jonathan Lewis. {Cost-Based Oracle Fundamentals)

+ Steve Adams. {Oracle8ilInternal Services for Waits, Latches, Locks,and Memory )

+ Oracle. (Oracle DataServerInternals: Oracle DSI»

x  Z=IKFE. (MySQLIARAFE: InnoDBTEE5IEE)





