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,,.- Connectors
) Native C API, JDBC, ODBC, .NET, PHP, Perl, Python, Ruby, Cobol

MySQL Server |

Services & Authentication, Thread Reuse, Connection Limits, Check Memery, Caches o
Utilities :

SQL Interface Parser Optimizer | Caches & Butfers

Backup & DML, DDL. Query Translation, Access Paths, Global and Engine
Recovery, Securty, Stored Procedures Object Privilege Statistics Specific Caches &

Raplicanon, Cluster, X .
Admiristrasiar Views, Triggers, etc. Butfers

Configuration, -
Migration & -—
Metadata 3

Pluggable Storage Enlm
Memory, Index & Storage Managamem

SRR

AN+

8@

MyISAM innoDB Archive Federated Memory Partner Communlly Custom
- File system Flles & Logs w.SJ;
: ﬁ’ NTFS, uts, ext2/3 Hedo, Undo, Data, Index. Binary. :Jo
NFS, SAN, NAS Error, Query and Slow £

1.2 Connectors

1.3 818 EHEE
R (BPiE) hiE MysL IRSSERRET, (NS —FEREEST TOP S,
ZISRBFREERIIE, MySoL IRSEEN TCP (ST SRS Ea S HIAE. SRIEE.

o ARPEBHZT|EBIATS, 2ULFI—/MAccess denied for useriix, FFIRIZEFERNT
- AREEHAMEEYZ, SMRREHWSHEHNIRSERXEX, ZEISBRIENEIE, EBISHK
FRF UL BHESIRIPR

TCP IERWENERE, PRBESEL—MAELISXIMEFIRNRE. FILESBNMEIEE, XER
HARIE. S—NERNEFEETIRIEIE, S5 7 SIEIIHREAZAITTH.

1L452E: IRSSE
o SQL Interface: SQLIE
o EWREFMISQLES, HEIREIAFEEEIONER, HANSELECT ... FROMEEEIEASQL

Interface
o MySQL3ZH5DML (BUREIR(EIES) . DDL (BUBRENIES) . FEITE. B, Mkss. B
NERHEZTFSQUESEN
e Parser: fZtFE2

o TERRMTERPXY SQUIBETHTIEIZDHT. BXOHT. BSQUEADMRMREIRENS, FIEXNE
BIRREEER, LUSSQL @E’J%L*D&ﬁﬁﬂmgfﬁz M. NRES GBS
R, BRARIREEXNSQUEARASIE.,

o FESQLApSEIRRFITES RN E SR eSO UERDRRNT, FEOHEGIE wiin |, FHRIESUET
HEETEEIN, & Eﬁjﬂki}?%)j 'Tn_m/ﬂﬁ PAr iz B . BIBIFEANE, MySQLIE
SXISQEEHITEELANHE, HITEEES.

o Optimizer: Eif{i{LEE
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o SQUEGIEEAETZE. BERZAISFEREANASHRE SQLIETRIHITIRE, £k—
AT o

o XMPUTIHRIRBBRGZ (/e =5 HTER (ERERERERARIIER) , RZERIE
EIRFINT, RESRIRIVTI RS EREAEMES R RMRITEREEERNRTER, 5
ERERIRELSEF.

o TfERC LI ERRSETEIR., BIa0:
SELECT id,name FROM student WHERE gender = '#&';

SELECTEGHE;‘EWH EREIEE)IHAT L1 ﬁ'ﬁT %1%%@%[3@@HjéEL‘,LEEﬁﬁgenderﬁ
,r“ NSELECTEIISCHRYE dFnameifts )=r$ , MAEEEESESHE L EEH T
e, Hdﬁ/\éfajm{fr WP SRR EIRL %

e Caches & Buffers: ZEif)EFHME

o MySQLIEBUERFE —LECachefIBuffer, tlﬁill]QueryCacheﬁﬁ%fﬁr—&SELECTiﬁ’jB’J}}'I,ﬁi
R, NREBAEHPHINNNERAER, BARSCBHTEDRT. CHFIRHITREND
BT, BREERRIREE i,

o XNMEFNHIERH—FRINEFAMD. tLIIRER, IBRERF, keyEF, NREFE.

o XNEREFRILIE A% v 2 ks,

o MMySQL5.7.20FF4R, MEFEREIRER, FHE MysaL 8.l ,

N

AR IR FR9+8x16-3x2x 17 [FfH & £ /b IHHEARERE T, RALR35. WA RR—#E9+8x16-
3x2x17HMERZ D, e ﬁﬁﬁﬂﬁﬂTﬂTH"Jﬁﬁ : ””ﬂ TMINWIEa5FT 7, EREA R 1.

1.5 5838 5I1EE

i EFIES|ZE ( Storage Engines) , HIERIFAER TMySQLqﬂﬁ?EH’JT'ﬁ%*ﬂ}mE! Rﬂ%i!ﬂls’z%a%.&ul]
HHPRIREEIEMITIRE, HE%H%LQAPEWL%%I BfE. FRERFESIZEBRINEARR, Xk
BARTLAURIE S CRISERRBEEH TR,

MySQL 8.0.25BRASTHFAITFAES (Z2UN T

mys:ﬂ sho

FEDERATED 0 e NULL \
MEMORY YES h b . a useful for temporary tables 0 NO
InnoDB DEFAULT ran row-level locking, and foreign keys S YES

PERFORMANCE_SCHEMA | YES 0 ce 0 NO
MyISAM YES SAM storag 0 NO
MRG_MYISAM YES of identical MyISAM tables 0 NO
BLACKHOLE YES n (anything you write to it disappears)

csv YES orag

ARCHIVE

9 rows in set (0.00 sec)

1.6 FEE

FrERIEUE, SUERE. ROEN, RNB—THIRE, R3|, BMEFE s £, L it B5HF
T8, FermSEEs 2N E., HABLEEFMESIZEaNinnoDB, B3NS AFRNIGRFARZEEIERIZ
%, EMANERFEITIESXIEMRBVET ., EXHRERZT, nILAGERAEE, FJLUER
DAS. NAS, SANEEFFMEERS.
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1.7 1N

MySQLIRHEI AT RETR. TEATRESQUITIRIES(E, FITTLAELT:

l

-

mysqld

R FRER RIFRREF? RIFEFERR
ESETS
SQLE
FESIER
H& RF e

B A=EE:

L EER EPRMRSSRELER, SRmAIX SQL EIRSS 8N,
2. SQLE (BRSBE) : X SQUIEGHITEIANE, SEIEEXHRIFHESINLX,
3. FHESIER: SEERXMTRE, RREERIFAEFTSEE.

2. SQLIAfTfiE=E

2.1 MySQL FRAY SQLIITITRER

@D

B

il P =
q—h—{&* EHET | AR

MySQLRYE itz

I

e ®
Ifjg :? } —
[ EEEER i
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1L BREEF: Server IRAFHEFHRI TIXE SQLIEA, MEEEBEERREGEFin, MRK
B, ENIERRENER. FERBIZ, BAEREFEHESERAS, FLfE MysQLs.0 ZfEHtFF
TIXAIRE.

ASHERETDEFTRENGH, AANE?

SELECT employee_id, last_name FROM employees WHERE employee_id = 101;

ENEFRRAMCENERETLERX, XETAFARERTHILUEESIER, FERBNZE, &
MySQL FHENER, AREFEIITY, MEEAMNER, XMEREEIRICERY @t
K, RE MEGEGRES Sahfngs , BIEIEREHIEFLNARR (Fin: =8, 3.
KNE) |, BRESHEFASHEH. Bt MySQL B &z ff it Am ,

B, MNREEEKPEIFLERFRLY. AREENTEMREY. —LRFHR, W mysql.
information_schema, performance_schema HIEEFHIER, IHXMEKAASHEETTF. IUFLRFRN
245, IEERFAIREBIFMIRNABSTEAR—HFINER, tLaRE Now , BRERES=ERMZHE
BfE, SMNRE—EEERPERTXNERE, FEMEEIEKNNANMERE—F, IEFEENRR
HHABMZEATENER, IRESREENMETF T, BEXEINMRERFERSE—XES
SRR !

ok, BERRER, BBBT 20 uin iz . MySQLNEFRAS BN RENGKE, REZEN
I EEIREM, WXTiZ5_(ERT INSERT . UPDATE . DELETE . TRUNCATE TABLE . ALTER
TABLE . DROP TABLE BY DROP DATABASE iFf), BMERIZFRHIFTEBSREFENEIERNTHFHNG
BREFHMER! X3TF w7 ki, EREFNmTERSIEER.

2. fRHTER . FERRNTERTPNY SQUIBAIBHTEEDHT. BN DT,

JavalPHPIGO... Rk

1111

> BHEE. WAL, FEUEBES

MySQL <

DHTERSTM 1L 7, ARBANRNERS N FABRMSEEMAI—F SQLIET, MySQL FERBIHER
NFRFERDBIEHA, KR4, MySQL MEEIAR "select XM KFEFIRFIHEK, XE—NEIHE
. BHEBFHAR TR RS 77, BFFHID™RBIKF D",



BE, By o7, BIEEiEn TSR, 1EESITES (Fbal: Bison) SARSEEIENIN, MRl
ANBIXA SQLIBEER i/ MysaL ik,

select department_id,job_id,avg(salary) from employees group by department_id;

SNERSQUERIIERS, NSER—MXFINEEN:

select Fields Tables Conditions
/ \ Y /
username ismale userinfo and
L/ T
gt gt £g
ZANANEAN
age 20 level 5 1 1

3. {fEES . EIMUEEF AT SQLIBTNHITIER, tHINRRIE 4+ ik |, IRRIRIE 25k &,
241 INTMEFERITRANRE join:

select * from testl join test2 using(ID)
where testl.name='zhangwei' and test2.name='mysqlmZiiffe’ ;

FE1: WLENE testl HEEHE name='zhangwei' fiC3tM ID 1, FERIE ID {HxBERIE test2, FH
Wi test2 HH namefIfER MG "'mysqlmgiifife' .

HE2: LR test2 HmMHUH name='mysqlmgiiffs’ ik ID {H, FARYE ID fECHLHE] testd,
FAW test1 Hif nameff{H &A% T zhangwei.

RPIFPIAT I EE R RSS2 —FRR, ERPUT IR SA N, 6 S 1 T2 e i I — N %tk
W BOEUR, RMERIIPAT T SEE TR 1, SRR EEARAT A B

UARARIEA — 258, LEInRALES R B AR I, ARATRIEEASS . SRR 51 A THR.
EEAMEET, TTLAD 0 i drit (RARERRD 1o 2 i (LN ER.,
4. hiT7E8
HILFIE, RRBEHIERESEIAR, (MNRARFHT—MUTIHR. FEMENT irsme .



> EEER. KSWE. FRRRES

query_cache_type

o - PMF XD NES

P
ol —ZEAGIHI—> m
e i

FETZRIREAMNZAFPRSE Ll . RRE, HSRESERER. WRESNR, #MHT sQL
BRFRELER. £ MysQLe.0 LITHINRA, MRRETENER, XNSBERERETER.

select * from test where id=1;
Eetn: Ftestsh, ID FERIRBZES|, IPARUTESAIHITIRERIXFERY:

WM InnoDB 5% FIPUXANERMEE —47, HWr ID MR-, WRAZMBEL, WnAE NI4T S R
TSI B O T —A7 ", ESMERRINE A, HRREIXA R RE 17

AT Bk L5 o R T AR 04T AL A D SR T 4 P
Elt, XIMEDHPUTNT . WTERSINER, AMTHOEEEERS,

SQL iIBAIfE MySQL HRUFIER :  SQLIEA)— A 247 — AT 28 — 1Ak 38— Hh A7 58

SHrEs hieEs
— s
s B i =i - o
SQLiGE ] ——— v IEES Lﬂ- v EEHL —_— HiTes —_—» TSR

ViBXHEE v PIEfhik



2.2 MySQLSHRSQLIITIRIE
1. ffAprofiling EEHRE
mysql> select @@profiling;

mysql> show variables like 'profiling';

mysql> select @@profiling;

‘profiling’;

1 row in set (0.01 sec)

profiling=0 NFRXA, FAIFEIE profiling ¥JF, BHREN 1:
mysql> set profiling=1;

2. ZIRNITHHFEISQLES

RRFAIHUT— sSQL Bl (RATLBTIHI— sQL &if) -
mysql> select * from employees;

3. 8&profiles

BELRISETHERIFE profiles:
mysql> show profiles; # RoRiRiff)/Likei

mysql= show profiles;

select @@profiling
show databases
SELECT DATABASE()

show tables
select * from employees
ees

3.00317325
).00163500
e2s

|
|
|
| show databases
|
|
|

select * from employ

7 rows in set, 1 warning (0.00 sec)
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4.

BEprofile

BT, ERERRNTER:

mysql> show profile;

mysql= show profile;

starting

Executing hook on transaction
starting

checking permissions

Opening tables

init

System lock

optimizing

statistics

preparing

executing

end

guery end 1. 0000
waiting for handler commit
closing tables

freeing items

cleaning up

17 rows in set, 1 warning (0.00 sec

SPREATLAEIRFERERT Query 1D, EEAN:

mysql> show profile for query 7;

A8 SQL AUHTRTIRISESRAN L EE—HFAY,
ItwHh, EETUEREFENRE:

+

+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

+

mysql> show profile cpu,block io for query 6;

Status

starting
Executing hook on transaction
starting
checking permissions
Opening tables
init
System lock
optimizing
statistics

reparing

cuting

17 rows in set, 1 warning (0.00 sec)

oo

mysql> show profile cpu,block io for query 7;
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mysgl= show profile
e o e e
| Status

starting
king permissions
ing tables

+
|

|

|

|

| O

| init

| System lock
|

|

|

|

|

|

|

|

|

|

optimizing

statistics

preparing
uting

waiting for handler commit
closing tables

17 rows in set, 1 warning (0.00 se

2.3 MySQL5.7HISQLINITREE

LR EEMYSQLS. 7RI, AIRIERRERAIsqIER, FITHIEIEEDAREERN. FARSER
FBFID? IXEHAIF o TEMySQL5. 7N TR E

1. BREXHPAEREER
£ /etc/my.cnf HRFTIE—1T:
query_cache_type=1
2. EigmysqliRs3
systemctl restart mysqld
3. FRE#HiTIT
RTEEURS, FEEHFHUTUNTIES, Fiaprofiling,
mysql> set profiling=1;
4. PITIRAFIX:
mysql> select * from locations;

mysql> select * from locations;

5. 8&profiles

mysql= show profiles;

550 | select * from locations |
0.00005975 | select * from locations |



af://n137
af://n139
af://n142
af://n144
af://n147
af://n149

6. B&profile
BRHTIHR, EEEFITSE:

mysql> show profile for query 1;

mysql=> show profile for query 1;

starting

Waiting for query cache lock
starting

checking query cache for query
checking permissions

Opening tables

init

System lock

Waiting for gquery cache lock
System lock

optimizing

statistics

preparing

executing

Sending data

end

query end

closing tables

freeing items

Waiting for guery cache lock

freeing items

Waiting for query cache lock
freeing items

storing result in query cache
cleaning up

starting

Waiting for guery cache lock
starting

checking query cache for query
checking privileges on cached
checking permissions

sending cached result to clien
cleaning up
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CRAETIN. PUTRSEY, LHTRSINOTREER, BT HESNEaEENEST
IR,
2.4 SQLiBZIIER

BEEMysqiRARER A, ENASRBERRITR, USRS ARERITIRFF=ERIMREEEARR
MBI TR

w=XK: EEEMHIIERET205NABEST 208 AT T2A, ERAMRZHNE—RERER
THEEELNNESINF:

SELECT DISTINCT F5 iz

< select_list > 1 FROM <left table>
FROM 2 ON <join condition>

< left_table > < join_type > o - .
JOIN < right table > ON < join condition > 3 <join type> JOIN <right table>
WHERE 4 WHERE <where condition>

< where condition > S5 GROUP BY <group by list>
GROUP BY . - g

& HAVING <having condition>

< group by list > -
HAVING 7 SELECT

< having condition > 8 DISTINCT <select list>
ORDER BY 9 ORDER BY <order by condition>

< order by condition >

[
o

LIMIT <limit number:>
LIMIT < limit number > -

2.5 OracleFRISQLIITRIZ(THR)

Oracle F3RAT It il SKFIMT SQUIBRIRBFEERFIHAITIT, BEX—LBRBA I LANIERIZR A
BERRATIA RN

FAIFRET SQL 7 Oracle R TIHFE:

( SQLIES] )
l

M EEIXKEFEILAEL, SQLIERTE Oracle FEH T LATRIL MR,
LiBXEE: 08 QL HIERHIER, WRAIER, Oracle IRIEXEIR,

2BIEE: 15 SQL PHIHRNSRESHFE. A ES SELECT IEGRAHE, FIREHET, Rt
MeERER. EEQETIEXICERIFRRRIE SQL IEaIREHER.

MREE: EAFESESNZEIERNR.
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AHZWRE: HSjth (Shared Pool) B—HRANEFE, REEMMEMARER SQLIEOMZIBDTIT
¥l. Oracle BIRBEHFMERTFE SQUIBGRIFUTITL, SKABTHTEIEENT, LEEERENT. BRI
MIERET SO B ATERE?

FEHZR, Oracle B5EXT SQLiEAIHAT Hash 41 , SAFSHRYE Hash ([BTERELEFE (Library Cache) &
B, MR 7 soL infmduTiby , MEEERNT, EEHENWITEY AT, XFELE G .

INFRIREHE SQLIEHMIHAITITR, Oracle MiFRECIEMTIITRENT, ERHUTITR, FENUHER

XNER, X i .

5 fUites: MUUSRTIEER TN, WHMRREEAM, LCANCZETR, ERTIHE.
6. HUTER: IR THITRIIHTIHIZE, BMAET SQULEARHUT, XEHATLERITERHR
TEET.

HER Oracle FRIKIE, BIETEERF, HEFREIXSE, R LEEEHIITEEFX, BXE
%17 SQUIEEIFNITITR. T 4udi 7 s sih (X 17AEAYRZ Oracle PRINISREN, thanzz. ME. R5IFX
5. 3% SQLIEOHITHETRIRME, MMRFERXRNEIE, SNEEFHRETXHIRE,

FOAF =P, RET SQLIEUREFRH TREFENT. J9TRFT SQL BT, BHiINiZRE

EEREERENT, EATE SQLAITISRES, BUEMRTY, ERdTIHRIZRIEEEIRR.

{ReTRE=IA), QMETEERIERRYT, REMFAREERIE? 7 Oracle 1, Zh ki REMN—ARE, HEXE
FUEME SQUIEEERATE, BEAEAIRERERNEE SQL FIHFTER. XEHMAYFALZERE 121
Frigmaett , RRZAET RS SEEMRTHUTIHRIABME, REEESTENEXTEXRTENRER

ﬁ'ﬁf\éo

EANMF, FITLMERTENEIRES:

SQL> select * from player where player_id 10001 ;

IRERTLAERSIERE, W:
SQL> select * from player where player_id = :player_id;

XANEIREDRIZIEA Oracle PRETEARERY. WNRIREEI player_id = 10001 ZJ5, ELEA
10002, 10003 ZKRIEHE, BAB—RERHSIE—MIVERET. ME_MAOUERTHER
B, Bars—raEhcfE, AEFETMaFEXRTmnaiiTit, a2,

FERAEES SQLIVAR, EASEAE, £583 SQL FIHITIEEARR], [T SQL L BSEVREME,
OracleBYZE15E:



opAceq2°  Architecture Diagram

DATABASE

! b |
. MMN| PMON SMON RECO DERM
T [ eien Sy o ectnay s = R

System Global Area (SGA)

Buffer Pools Non Default
Buffer Pools

Global Resource Directary (RAC Only)

ILMbitmap tables |

LGoo 99

ING:

Oracle #1 MySQL #Ei##1T SQL (WEIR L EBERESLIETAIESR. Oracle RHTHFHAMRS, BEHE
BSRFIMT R TR, IR 2R,

3. BEEESE it (buffer pool)
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InnoDB {75 [ ERIUTUNBRSRERFMETRER, Bl I TaUEHNER RS AR LERRERIRR
H (BfEENE. SRE. SEMRESRE) . MR /0 FEEENIERS, MERTFHHTE

5, MRNSBRE, NTRELEIERNERS|PAIEIERERIHBIIFTA, DBMS RERIF i1 7okt h
Hlfgzrih , EREIEHPREZA, RElERE FNREFREIRGEFR Buffer Pool ZIFARLAN

1R

XU R LG REERGR MY, T b SR ks T/0 montin , BENE, XAERIERIR
Ft SQUIEAMEAMESRIREXEE, MRESINEIEEEMEE, BBABRNKRARIIEHERS.
3.1 Eith vs EiRETF

EMtIEEFR— I FAEE? F=2.

1. &tk (Buffer Pool)

ESHIRETHRIE InnoDB FES |2, EithEREIE T kL,

£ InnoDB FE3 |EHFE—EPDEIRSIEIRGES, EiRbl S TIXERDAFRIAGRD, ERREFMESHT
HERET, WTERR:

([ )

ZZ i (innodb buffer pool)

HUER HAET BENRS R
L =R SR HER
— J
MEIFR, {REEEE InnoDB e T HURR. H3IM. MBAGh. 158, ENERL Hash AIAUETH
S5
EFhESE:
EFRN:

COLE o BIXANRI, RTLARRRAIXS 1/0 5IREREH T,
B, NERENR, REHEMEHMEN T ERFFILUERLEE.

HIR, SURRENTRINF. EAZRERIANEERE, Lal#RES 2006, (BEAFRE 166, &if
WANRE 16, MAEEATELUEEINBEIEMEE, XS RENLERIRT, < e
0 A AT N

EitROTTERE -
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2. ERETE
AL L BREEEIR?

ERERFRRERIE Gihai i Bk, XETNRARENTHAILERZZIER. FERBHUE, &
MySQL FHEIRER, AREFEAITY, MEFTINNNER. RAmh&E4Ez), MEREHER
REZN, EREFHERN, EltahER.

3.2 Bt an{aliEEN &

ZPPEERSRERSHEERIVEIERTESR, EAERFHITUmEREFINIE, B5aAmnZIm
REEERRDTR, RFEREREN, IR, BTN FEHERSITEFREE R EE

1TIEEY,

R ERIREETRSEER N ERTR:

é ~ R
iR & )
S [ pantE | s
thirs N[ R
=it Pr—l-S -
- HHHITE
J __
A
N RARSIE ) it B
i =
B L}
- | ~
D
;ﬁﬁyﬁ: — (L1)
st
—

NRFBAIIT SQL IBRIBHREEHT ¥ RiFthPROEHE, BAXLKIESD LRSI E E13?

3.3 BEFNEEERHAIXR
WNRARFERBAYZ InnoDB ZfiE5 |22, BJLUBIFER innodb_buffer_pool_size TERBEEE MBEAIK
N, BT

show variables like 'innodb_buffer_pool_size';

mysql> show variables like 'innodb_buffer_pool_size';

| innodb_buffer_pool_size | 134217728 |
R T -

1 row in set (0.01 sec)

{REEEZILERT InnoDB Yt R/NRE 134217728/1024/1024=128MB,  FRAITATLMEREE Fitb /)N, Eban
H/9256MB, FiEU0T:

set global innodb_buffer_pool_size = 268435456;
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mysql> set global innodb _buffer_pool size = 268435456;

Query OK, 0 rows affected (0.00 sec)

A

[server]
innodb_buffer_pool_size = 268435456

RIEERE MESUSRIZIPARN, LRI ERINMESA T 256 MB:

mysql> show variables like 'innodb _buffer pool size';

1 row in set (0.01 sec)

3.4 Z/\Buffer PoolSLfl

[server]
innodb_buffer_pool_instances = 2

XFERRAEA 12 e,
BNETNREER BRI N, ERGS:
show variables like 'innodb_buffer_pool_instances';

mysql> show variables like 'innodb _buffer_pool instances’;

1 row in set (0.00 sec)

A LIRS ZORFETER? BHSLERIX M ATNEHFRAY:
innodb_buffer_pool_size/innodb_buffer_pool_instances

BHELHIIARNRLASLAIRI ML, ERMEZ SEAI S ARIAN,

3.5 5|ER|AJRR
Buffer PoolEMySQLAZEEEF -+ OB—NERL, (RefLUTIBEBSk— N 2aF,
B THEMREUERE
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Inno DB

léé’ﬂ _— Buifer Pool = “ﬁj‘m
A A
e 2.1 AAFAER MRS
oI b B 5 4 1 R '
Im# FButter Pool ——
1.2 45 Hohn k) 7 e P i
Buffer Pools ét ﬁ?“’[Bu““ Rl
il £ R E—

BEME—FRNREERT, BERREEFRZAIRE, ZEAD? EREFACIRIE. F5H
IREMIAZNIEIR M ABRRINE?

%22 Redo Log & Undo Log
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