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- S#¥Faster DDLAYFFBEROWARE
- FEE22SQL=FE,
- ERERH .
- SZFFALTER TABLE{RERBAT .
- 3Z3#FQuery plan cache,
- BNSEIHERML.
o [OFEE
- {&&=FHlrename partition-tableZ [ crashdialgR
- {&2&sql tracerB9EkiAbuffer size,
- {EE&ttruncate snEERZBER FEVALELKAYE)

B
- g%‘gé\ﬁ ZMMEESEENSQLEIRSEAIHMATIHRIEIR
EE

- EEZTKFSHAIcrashAYia)R
- {&&drop databased]4 E«%ESZE’JcraShEI’\JI‘@%Eo

M HSRAS 01 (2025-02-21) WA © EARTERABIRAE 12
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2.1 #7818 (PQ)
2.1.1 FTEEEN

HARHITES

ZHIEE TaurusDBXZF5 T HATHATRIEIEA R, RUBRES A ERZ =AM IER
8, HEEWHRNANEDRISENER, FTERRNEARTNRIEREE RIS
TR HD KBNS CPURZ EHTITE, ROFIACPURIZS It ERIRRIEE S IR
8, FTEIARIMEERFHEEIEIC L SCPURIZEIEIEX, tUMRiRHITERSE
ERRICPURZE IS, MREIRARIEELAMS

TERERCPUSIZRFEHITIHHE— 1R count () ZFRRIEARRIE: REUEHITIIR
ERRESTHTHITHE, S MRIESOEIESE— P FEcount(ER, HiE
HEMERISAAEREERHITREBIIRERER . BAAWT:

2-1 FHTERFIEE

||||||||||

Diock Dlocis biock3 Dblockd i Blocki-1 el |

M HSRAS 01 (2025-02-21) WA © EARTERABIRAE 13
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Rz

HITEWGEHATARSSELECTIET, AlINARES. SREETH. HEERANE

)8

2.1.2 F=EIN

MTFIEEEIEE, MRFTKEZ.

=PV E S
IREEEERESQUERTIE TR, BT HTEERI IR RS
=,

R RFENTR

HTEARERAESHNRRRE, IEIRAPCPURS. I0GHAE. A7
KAUEHE, FALARSERFTEIRIESTEF RARMEIRE,
HIFMESA

RS ERETE, BIHTER, JURSEDCERITHE, MR
SMETRES.

BN EEETaurusDBAYS |ZE R AFE /92.0.45.230900 % LA L o

R SR SIS EN, MTFHTEEMT SR (CPU. RES)

HUBREE, EEISBIREN, SRR TaurusDBRIAIZIRA2.0.42. 2306005
LUERS, FTERBAEEBAREN, WEER, ArEEEantf, &
5 T8 > ETR , X,

AT offsetzZlimit&ifl, Ainilorder by H4at, FHITHIT FIREIRVLERE/R

FrEESIEHITA—, SHIEREARRNNSR, FE R Norder byF &

HE— SRR S RETEH,

HITEaFNigs:

- ZFeFERE. BolE. RSPEEEE. B3l FRE. BolaEiE. '
SIS,

-  ZERFERSEH. 2FI0IN, EVIEW. ¥&i1, o CTEENE,

- XIFZMUOINESEL, 83E: BNLJOIN. BKA JOIN. HASH JOIN. NESTED
LOOP JOIN. SEMI JOIN. ANTI JOIN. OUTER JOINS,

- TE¥SMTFES, 81 £MHFEE. SCALARFES. #f9XBFEE. IF
XEXF&i8. DERIVED TABLEZ:,

- YIESSMEERR, giF: BRYKIE. FEE. FRBHE. [HaRiE
BE,

- THEHEARREXIE (+. -0 L %, /.| &), FERERIZE (<. <=,
>, >=, <>, BETWEEN/AND. IN% ) , ZEIz& (OR. AND. NOTE) ,
—MRERE (FRFRE. BRRH. HERHE ) , BERH
( COUNT/SUM/AVG/MIN/MAX ) &4 |

(AT
COUNTERREHREFEXA “innodb_parallel_select_count” ABEFITHIIT

- SIS XERETE. PREFHXEIL,

- H3#ZHEREORDER BY. 954HGROUP BY/DISTINCT. 9 LIMIT/OFFSET. i33E
WHERE/HAVING. Fi§2/%,

- ZUNION/UNION ALLEH,

M HSRAS 01 (2025-02-21) WA © EARTERABIRAE 14
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2 B IRZINEE

o FHT

SASHBEIEXPLAINIBRIEBEEFHITHITITY, SIBESEXPLAIN, LIKMySQL
8.05 3| N\BYEXPLAIN FORMAT=TREE. EXPLAIN ANALYZE. EXPLAIN
FORMAT=JSON, E/12.0.60.241200 R AFFI47 1 5EXPLAIN ANALYZE,

B RIAS:

EETED

BORE

finA2s

PREPARED STATEMENTS

=ER5|
BARNERF/ImATZFR/IEINNODBE
EdE S vaE~E]

FiEdig

REEEEHRRL SEMIJOINFY FEiE
AiEEONLY_FULL_GROUP_BY
{EFAZ5|I3FINDEX MERGE

HASH JOIN;& H IR £

h08iEIE, WISERIALIZABLEfREZRA!I, FOR UPDATE/SHARE LOCK
BE3EE

WITH ROLLUP
fF7EHIGH_PRIORITYX =

PITERIROI0TEIE (#HITIHRIER: Zero limit. Impossible WHERE.
Impossible HAVING. No matching min/max row. Select tables
optimized away. Impossible HAVING noticed after reading const tables.
no matching row in const tableZs )

BigHhaazerofilliy%l, HEXLIIGERILHCAES
generated column. BLOB. TEXT. JSONFIGEOMETRY
Spatial#8X<EE % (401SP_WITHIN_FUNCE)
aggregation(distinct), #0sum(distinct). avg(distinct). count(distinct)
GROUP_CONCAT

JSON_ARRAYAGG/JSON_OBJECTAGG

FIFBE X R

STD/STDDEV/STDDEV_POP
VARIANCE/VAR_POP/VAR_SAMP

BIT_AND, BIT_OR and BIT_XOR

set_user_var

rand (RESHRIFRI)

json_*(4Mjson_length, json_type%)

st_distance

get_lock

is_free_lock, is_used lock, release_lock, release_all locks
sleep

MAERRAS 01 (2025-02-21)
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xml_str

weight_string

refERZ4 (VIEW_REF, OUTER_REF, AGGREGATE_REF),

SHA, SHA1, SHA2, MD5

row_count

userfBX %] (user, current_user, session_user, system_userss )
R #fextractvalue

B GeomCollection, GeometryCollection, LineString,
MultiLineString, MultiPoint, MultiPolygon, Polygon

EREIMASTER_POS_WAIT

=X ZE R E ( MBRContains, MBRCoveredBy, MBRCovers,
MBRDisjoint, MBREquals, MBRIntersects, MBROverlaps, MBRTouches,
MBRWithin )

BR#EPoint

ER#IPS_CURRENT_THREAD_ID()
ER#PS_THREAD_ID(CONNECTION_ID())
EREIWAIT_FOR_EXECUTED_GTID_SET
EEIWAIT_UNTIL_SQL_THREAD_AFTER_GTIDS
EREUNCOMPRESS(COMPRESS())
EEISTATEMENT_DIGEST_TEXT

ERZLBINARY . ERZICONVERT
ST_FFLRIREI AT 45

o FHHTTHRITERITREESHITIVTTREBNER, TERUE:

R E R ERTAMARERIES
MFERTHTHEIER/SEIRTHIEN, EFHTHRITRRT, 81I1F
HIENREAIRIE IR/ SE, SHEIMER/SERTHAEZ.

MAERRAS 01 (2025-02-21)
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LECT dtl

\S b FROM t7;

column *

column '

column 'dtl’

column 'dtl’

column '

column *

KRR
FHTHTIOMATIZRES, YselectiUMBRREETN, SHAFHTHTSY
;g?—]iﬂ’ﬂﬁﬁ%ﬁﬁ, THLSHTISRMIEEER, SHREEREM
ST

1 row in set (@

£l o) R

FTHRITRIITISIED, ZselecthiIABREREEEENT, S THRITSH
PEERNEFEIRE . AXTEEY, FEEFRHMRITELER, AL

BT (—ARERBLMSER, FIINZFREEEENFHES), SHREER
SBRTEREE,

HEREINFZER

MAERRAS 01 (2025-02-21)
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RARSNTIEAENTER, RENGRERSESIFFITHITIREA—
¥. EEELMITEENERT, Ea3HEN5RTERINFARISR . X3
FARAWNFERF, AMYySQLEIMS N A WFFEEN, AresBIlEREIR
FARE, sZgroup byFEBARRERIISR

mysqgl> select a,count(®) from t group by a;

—————————— +

bt

Y] [¥]
[ S I ST S R S S
b | =~
oy O O O O O OOy O O

WS Y] L L
b | b B Bt Bt |

=]

L

=]

Co GO 0O 00 00 OO CO 00 00 00

Lt

5
+
I
.
I
1]
2 |
I
I
I
I
I
I
I
+

18 rows in set (6.37 sec)

mysql> set force parallel execute=0N;
Query OK, © rows affected (0.08 sec)
mysql> select a,count(*®*) from t group by a;
---------- +

count(*)

[¥¥)

|

[¥¥)

|

[¥¥)

|

[¥¥]

bt

[WN N
ST SR S R N I\j I R S
[

[¥]

b |

L

b |

L

b |

=~ ~)
o O Oh O O O O Oy O O

0 00 00 00 00 OO 00 00 00 0

8
9
8
1
2
3

5
.
I
+
I
I
6 |
I
I
I
I
I
I
I
+

e TR +
18 rows in set (4.35 sec)

- union all&ERE=T
union all&ZBESFHHIFEF, FHTHRIT NREMNEREIRF T sESIEFH
T4, EBlIMtEENERT, SHENERERRNISR.

2.1.3 FFiEHTEN

RRSHRNEEEHN
o MENRKBHINFR2-1.

STRERRA 01 (2025-02-21) IR © ERR BRABRAT 18
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2 BN AZIEE

£ 2-1 Z5E2H

SHEMR

51l

fiik

force_parallel_ex
ecute

Global,
Session

EEFEHTER., HgEN “ON”
it, FrREIESQLRAIREMFERFHITH
17, ®EH “OFF” By, XAHITEIDMN
to. W#%2.0.60.241200R A2 fE, 25
“AUTO” &I, g8 “AUTO” &%
SWEAN—EIHSERFTEIAMRK,
XhIF =
pg_support_features_switch2#z=4l .,

o HYESEE: ON, OFF, AUTO
o FINME: OFF

pg_master_enab
le

Global

EAEFNAEHITE D, FES55H
force_parallel_executefie &{#F, 12BN
“ON” BY, tNSforce_parallel_execute
JHONZHAUTO, FHITEEFEENER; 8
BAN"OFF'RY, RRFITEERETEENAE
W, AEDEAZIZEEHE,

o EYEEE: ON, OFF

e ZIAE: ON

parallel_max_thr
eads

Global

HITHITHIRKIEEREGE NS, JHTH
THY RSB IZER, FEaEAR
ARFBERFTHT.

o HEWESBRE]: 0-4294967295

e EANME: 64

parallel_default_
dop

Global,
Session

HITHRITRIRVAFTE . SERETIRE
EEHFTERN, ERZE.

e HUESEE: 0-1024

o FAE: 4

parallel_cost_thr
eshold

Global,
Session

BRAFTHTHENERE. RE3TEIN

%ﬁﬁmiﬁﬁﬁizr@ﬂ{aﬂa‘jﬁﬁjﬁ‘éﬁﬁ#ﬁ
7o

o EYESBE: 0-4294967295

o ZEfIAE: 1000

parallel_queue_t
imeout

Global,
Session

HRHEHTEGNRMEET, BRFHFITH
TRYSQLEFHERTAYE] . HEFATEET
ZEE, WABERS, FHRHITREER
7o

o HUESBE: 0-4294967295

o ZAE: O

MAERRAS 01 (2025-02-21)
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FEHITESE

SHEBIR G
Global

)%

HITHITaIBIRELR . ZFTHITE
BHAESBITIZER, FISQLEIES
AT HITHIT,

o EYESTE: 0-4294967295

o ZRIAE: 104857600
BEiia e HITHATRIRMN . BT HEFH
THRITRSAMN .

o EYESBE: 0-1000000000

o EXIAE: 1000
HITWITHERERRZICEKMN . BF
HEFHITHITHSAM .

o HYESEE: 0-1000000

o EfIAE: 15

parallel_memory
_limit

parallel_setup_c | Global,
ost Session

parallel_tuple_co | Global,
st Session

IFHPREZENZR2-2,

& 22 NEXE

TEZ 5l iR

PQ_threads_runni | Global HEIEEETIFHITHITRE&IZE

ng

PQ_memory_used | Global HEIFTHITERNEREFE.

PQ threads_refus | Global AT SELZEIRT, SEEREEHITHITH

ed ITRIEERE .

PQ_memory_refu | Global HFSREFRE, SECREENTHITHT
sed R ESE

XIFETIRERFASHIERHINTIEZRME R, FREXAHITEL.

hiz—: BRERGSHITRSXAHTES

ESEEHaNsRENTE, BRERZSH, JUEBABRS*FAHTE
8, FEEHTE.,

BT S# “force_parallel_execute” 1=#I 2 E&FHIBAHTHIT.

BE S “pg_master_enable” IFHIENEREHBEFHITED,
BTS2 “parallel_default_dop” 1=#I{EAS DEEHTHIT.

‘IS “parallel_cost_threshold” RiZFIFSIFTERRMLHNENE, BRIAMES
1000, FEWEZERENI/), BAHEREONESERFTED.

EASHAERIES, SFSMEN, TREREIERE.

MAERRAS 01 (2025-02-21)
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BXFSIERERXHTEOHAE, EBXEHTERNRNEE, flugHA
ERAER8, sAHTRMERS100, afSRINTHITRE:

SET parallel_default_dop=8;

SET parallel_cost_threshold=100;

o  FiEZ: HHHINTHEIxAHTESR
FEARHINTIE X LRI EMNMEDREHITHITHIT . ERZBAXTAFHITHTE
BERT, ATLMERhnIHFENSQUHITHE . k2, BalAZIEFELESQL#ITH
THIT.
FEFHTHhiT: RETEIHINTIEEZTUFRHITHT.
KEAZIANNSHEE: SELECT /*+ PQ() */ -+ FROM ---
KERANSHEE, FIIEEHAENS: SELECT /*+ PQ(8) */ -=- FROM -
KAMANNSHECE, REITEEHITEHLT: SELECT /*+ PQ(t1) */ --- FROM ---
KERANSHEE, FIFEEFITENL, FHEERS8: SELECT /*+ PQ(t1 8) */
(1 #88

PQ HINTEIRESELECTREFABEER . PQ HINTEIH ZE S dopIEEEUEEEI[1,
min(parallel_max_threads, 1024)],

dopiBH A EVETBERT, PQREN.
KAFTIIT: SFHTEGFER, BIER"NO_PQ"RIhntiEIEXAERSQLAY
FiTHiT.
SELECT /*+ NO_PQ */ -+ FROM -
(1 588

NO_PQ hintAYL5E4&TPQ hint, #IRSQLIEAHINO_PQ hint, EMEECEPQ hint,
ZBRSQUIBASFHITHIT.

ERHTIITHIRE
BIFINTFSQL, BEFHTHTILEIRS, BRERBENE.

show status like "%PQ%"

2-2 REER

mysql> show status like "%PQ%";

STRERRA 01 (2025-02-21) IR © ERRBRABRAT 21
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2 ENAZIEE

2-3 FHTHRITH SRR

AR

SEFEAGHATIHRIELL, FTHUTIHIZ T —TIER . EERERNE—T, BRIARE. 7
TRFER.

2.1.4 IUFHFTEIEER

BIES R

LR

AEBFERTPCHIUIX TEMIXFHTEIIXT 225 QUERYRI4HBEIZFHE N -
MhiRYSEFHS 2T :

SCEIRIAS: 32 vCPUs | 256 GB

o HIZhRA: 2.0.26.1

o FHITLIEEL: 16

o Mif#¥EE: 100GB

AR EE
1. i5fEhttps://github.com/electrum/tpch-dbgen FE TPCHILFBIERS .

2. BETHAERIEF, #HEmakefilesuiteSZ{f, FHREBUITRARFITIER, &
B EHTRTT
CcC = gcc
# Current values for DATABASE are: INFORMIX, DB2, TDAT (Teradata)
# SQLSERVER, SYBASE, ORACLE
# Current values for MACHINE are: ATT, DOS, HP, IBM, ICL, MVS,
# SGI, SUN, U2200, VMS, LINUX, WIN32
# Current values for WORKLOAD are: TPCH
DATABASE= SQLSERVER
MACHINE = LINUX
WORKLOAD = TPCH

3. GREREART, RIT TGS, RIFERTPCHEIET Bdbgen,
make -f makefile.suite

4. {EAdbgenfliTaN T a<, ERTPCHEHE100G,
./dbgen -s 100

EFB#FrTaurusDBLY, BIEBREIEZE, FHERWNTHSEIZETPCHAIE,

CREATE TABLE nation ( N_NATIONKEY INTEGER NOT NULL,
N_NAME  CHAR(25) NOT NULL,
N_REGIONKEY INTEGER NOT NULL,
N_COMMENT VARCHAR(152));

CREATE TABLE region ( R_REGIONKEY INTEGER NOT NULL,

STRERRA 01 (2025-02-21) IR © ERRBRABRAT 22
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R_NAME

CHAR(25) NOT NULL,

R_COMMENT VARCHAR(152));
CREATE TABLE part ( P_PARTKEY  INTEGER NOT NULL,

P_NAME VARCHAR(55) NOT NULL,
P_MFGR CHAR(25) NOT NULL,
P_BRAND CHAR(10) NOT NULL,
P_TYPE VARCHAR(25) NOT NULL,
P_SIZE INTEGER NOT NULL,

P_CONTAINER CHAR(10) NOT NULL,
P_RETAILPRICE DECIMAL(15,2) NOT NULL,
P_COMMENT  VARCHAR(23) NOT NULL );
CREATE TABLE supplier ( S_SUPPKEY  INTEGER NOT NULL,
S_NAME CHAR(25) NOT NULL,
S_ADDRESS  VARCHAR(40) NOT NULL,
S_NATIONKEY INTEGER NOT NULL,
S_PHONE CHAR(15) NOT NULL,
S_ACCTBAL  DECIMAL(15,2) NOT NULL,
S_COMMENT  VARCHAR(101) NOT NULL);
CREATE TABLE partsupp ( PS_PARTKEY  INTEGER NOT NULL,
PS_SUPPKEY  INTEGER NOT NULL,
PS_AVAILQTY INTEGER NOT NULL,
PS_SUPPLYCOST DECIMAL(15,2) NOT NULL,
PS_COMMENT  VARCHAR(199) NOT NULL );
CREATE TABLE customer ( C_CUSTKEY  INTEGER NOT NULL,
C_NAME VARCHAR(25) NOT NULL,
C_ADDRESS  VARCHAR(40) NOT NULL,
C_NATIONKEY INTEGER NOT NULL,
C_PHONE CHAR(15) NOT NULL,
C_ACCTBAL DECIMAL(15,2) NOT NULL,
C_MKTSEGMENT CHAR(10) NOT NULL,
C_COMMENT  VARCHAR(117) NOT NULL);
CREATE TABLE orders ( O_ORDERKEY INTEGER NOT NULL,
O_CUSTKEY INTEGER NOT NULL,
O_ORDERSTATUS CHAR(1) NOT NULL,
O_TOTALPRICE ~ DECIMAL(15,2) NOT NULL,
O_ORDERDATE DATE NOT NULL,
O_ORDERPRIORITY CHAR(15) NOT NULL,
O_CLERK CHAR(15) NOT NULL,
O_SHIPPRIORITY INTEGER NOT NULL,
O_COMMENT VARCHAR(79) NOT NULL);
CREATE TABLE lineitem ( L_ORDERKEY INTEGER NOT NULL,
L_PARTKEY  INTEGER NOT NULL,
L_SUPPKEY  INTEGER NOT NULL,
L_LINENUMBER INTEGER NOT NULL,
L_QUANTITY DECIMAL(15,2) NOT NULL,
L_EXTENDEDPRICE DECIMAL(15,2) NOT NULL,
L_DISCOUNT DECIMAL(15,2) NOT NULL,
L_TAX DECIMAL(15,2) NOT NULL,
L_RETURNFLAG CHAR(1) NOT NULL,
L_LINESTATUS CHAR(1) NOT NULL,
L_SHIPDATE DATE NOT NULL,
L_COMMITDATE DATE NOT NULL,
L_RECEIPTDATE DATE NOT NULL,
L_SHIPINSTRUCT CHAR(25) NOT NULL,
L_SHIPMODE CHAR(10) NOT NULL,
L COMMENT  VARCHAR(44) NOT NULL);

T3 FRNTHS, BEROEIESAZITPCHIIERA,
load data INFILE '/path/customer.tbl' INTO TABLE customer FIELDS TERMINATED BY '[;
load data INFILE '/path/region.tbl' INTO TABLE region FIELDS TERMINATED BY '|';
load data INFILE '/path/nation.tbl' INTO TABLE nation FIELDS TERMINATED BY '[';
load data INFILE ‘/path/supplier.tbl' INTO TABLE supplier FIELDS TERMINATED BY '’
load data INFILE '/path/part.tbl' INTO TABLE part FIELDS TERMINATED BY '[';
load data INFILE ‘/path/partsupp.tbl' INTO TABLE partsupp FIELDS TERMINATED BY '|';
load data INFILE '/path/orders.tbl' INTO TABLE orders FIELDS TERMINATED BY '|;
load data INFILE '/path/lineitem.tbl' INTO TABLE lineitem FIELDS TERMINATED BY '[';

$IB4 QIFETPCHERIZES|,

SASRRAS 01 (2025-02-21) WRINFTE © AR ERABIRAE
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WiEER

alter table region add primary key (r_regionkey);

alter table nation add primary key (n_nationkey);

alter table part add primary key (p_partkey);

alter table supplier add primary key (s_suppkey);

alter table partsupp add primary key (ps_partkey,ps_suppkey);
alter table customer add primary key (c_custkey);

alter table lineitem add primary key (l_orderkey,l_linenumber);
alter table orders add primary key (o_orderkey);

1Ehttps://github.com/dragansah/tpch-dbgen/tree/master/tpch-queries§kEXTPCH
221 &Eifqueryigfa), FFHTHERNERE.

TR

B REA16&EFTER, HP172QUERYRILREBZIBEREIEH, ETaEREFIgE
F10ELAE . TPCHMEEENXZERIN B

2-4 i Z5R

1800.00 2000
1600.00 17.64 18.00

1400.00 16.00
1448
1200.00 0
2 1270k 1310
1270 K 11.99 1200

2 1 1143
1000.00 11.02 11.33 1084

WEHE (3

1

B800.00 9.14
8248 00

600.00

6.00
400.00 200
200.00 ’ 200

11 el B bt il

oo ML i SN o0
ol Qo2 Qo3 Qo4 Qos Qoe Qa7 aos Qo9 Q1o Q11 Ql2 a3 Qlé4 ais Qle Q17 aig ais Q0 Q21 Q2

mmmnopq w16 thread

2.2 8FTH# (NDP)

2.2.1 THEENER
HAREF T (NDP)

T{FzIE

NDP(Near Data Processing) @ =&iEZE TaurusDBZi‘Z‘EE’JET h‘m‘%ﬁ)ﬁﬁi@j&zﬁﬂﬁ-
B TENRRLR., FIUHIEREREN, BB, REE8. FESEFHREN
HEPRE XL TaurusDBII D AN FHEENZIM TR, FHiTHT. BEiET#E
g _§ BH T HITHIERE N, BROMNESRENTETRNESD, B 7E=aERT

ZEEETaurusDBRAHESEHEO BRSNS, LURDMESRENERIMEN, B8
INDPigit iz EN N REIEIERE. RENDPZEI, BIEEEERREIGEIENT
ETSEMEREIHET S BIUNDPRIT, EiIHaII/OFERFICPUEERIAIASD
2 TR MERIEE T 5k, (BRI ImikERITHER GIERISRERIESTT
BEE, EMEREAERD. FIEFHET ST, it EHSCPUERET
b, A TEIBRERMEE.
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5750, NDPHEZRETaurusDBHTEIMRTRIG , FitiT T REAEMREANIRI, &R
RITEREFT, BT RAEIRITHER.

2-5 NDP T{E[RIEE

(ERn=

Select F1,F2,count(F3)
SQL From T Where F1>40 SQL
AND F2= *China” ;
[
1 |
[
Ny— | Parallel SQL Executor
HEHR :
[
1 R viorear B \Worker TR
SQ L Executor : Worker Worker Worker
[
[
[
I Small
! Batch
: pages
|
Page :
16KB |
[
[
[
[ X . N
| FiETsR @ FEDR  FETR
[
I MDP Process MNDP Process MDP Process <—
[
ﬁﬁ%ﬁ"j"‘r'_i % [==1 % I=1 : MDP Process NDP Process MNDP Process #4—
: MDP Process MNDP Process MDP Process 4+—
[
THEEF:
1.BE5i=8: count(F3) |

2.8ERER: F1240 AND F2= “China” ;
3.5

EEWEEEHT MENZEEETEEIE=AZ: Projection. Aggregate. Select,

FFeE

Projection
FIHE, REEMEUMEEXFRATTSRAEIIIET R,
Aggregate

HARRESREEIE: count. sum. avg. max. min. group by, REIXRE
ZR (MARETE) EA5IZ, count )2— I RERNGS.

Select - whereFalidiE

EIHIEHEFRIAR: Compare(>=,<=,<,>==). Between. In. And/Or, like,
BERFRAATEXIFET R, RERERHNTASEEITET =,

LA InnoDBRHITIHE T,
LHIIFXTCOMPACTEDYNAMICITR IR TIHHE i,

MEISZIEXI Primary KeyakBTREE Indexi#{Tit & i, HASH IndexalFull-Text
IndexASZIFITE T

MAERRAS 01 (2025-02-21)
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Rz A 2 B RZINEE
4. HBEIRZIFSELECTEIGIRERITIHET#, HttDMUEIAZIFTE T,
INSERT INTO SELECTHASZHFTE T, SELECT Hn¥4&Eia) (40 SELECT FOR
SHARE/UPDATE) A2 i+ E Ttk
5. ERERETHNIITIFCOUT/SUM/AVG/MAX/MINEREL, SGROUP BYiEGIHYER
ERFEAR I N,
6. FAXTHIFHEZRE ., BEMSEZEBINES FERFHRZER (CHAR,
VARCHAR), Z#Zutf8mb4, utf8=fFE,
7. FExXTFHEBRTIESIRIEE (<,>,=,<=,>=,1=), IN, NOT IN, LIKE, NOT LIKE,
BETWEEN AND, AND/OREIZIERS .
SEURAA
% 2-3 2R
2= 51 ik
ndp_mode Global. Session NDPHHEFF X, OFFERR

], ONFRTISHTE
ENMRET RIS,
REPLICA_ONZFREFHER
EREDTRFE.
EUESBEl: OFF/ON/
REPLICA_ON

ZHAEUE: OFF

MAERRAS 01 (2025-02-21)
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Z=EWEE TaurusDB
RIRZNE

SHE

&5l

ik

ndp_support_features

Global. Session

NDPSZ3FHI4FIE

e COUNT, &8
COUNTES=zEE T
NDPREEEFEITE

e MIN, EFIEMINES
IZEIEINDP R
=1

L4 MAX; /TEEIZZH_J‘I\/"A\XHR
BIZRBIINDP T EE

FiETE

o AVG, EGEBAVGERS
EEEINDP RIEETE
figiteE

e SUM, EEIESUMER
BIZEEINDP TR
FhEtE

e GROUP_BY, 281
GROUP BY4£HEXEE
BlzEEINDP R
FhEtE

e Partition_Table, 33
PX%E, NDPTEES
=

e Instant_Column_Table
, ErXTHRIRNNZIRYIZE,
NDP2EERL

e Bloom filter, 3
Hash Join, &%
Hash Tablei@NDPT~
WEFEIRRNTIE

BESEE:

COUNT,MIN,MAX,AVG,S

UM,GROUP_BY,Partition_

Table,Instant_Column_Ta

ble,Bloom_filter

ZMAEE: COUNTSUM

2.2.2 {EABIE

ERiEME

d&iEsessionig B SQLIEAIhint G IREFHBNDP, EANRES XA

MAERRAS 01 (2025-02-21)
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=HEUEZE TaurusDB

RIENE

2 BENAZIEE

2.2.2.1 i@T session 15

SR

FiS NDP

<7 NDP

sessiondINDPIfEE, BAIAAXAMRE, BITigEndp_modetiTHE.

e  Hndp_mode=offf}, FERFFINDP,
e  ¥ndp_mode=onft, FRFENDP,
e Zndp_mode=replica_only, FRAERIETRFBNDP, FEHNAERL.
(1) #EA
HBINDPHEFIEECART KAMESLBIERL (16URLALE ) , INIAESER (BURLAT ) AR

PUAFE, I6FE, SESERHAG LA, &R ‘T8 >HEITH" , Bi5EEsY
“innodb_ndp_max_threads” FF/ENDP,

EsqUEAFHITHEXFAINDPRIER . ndplISEIRES, BEIWRIERERHIIZE
FHINdpSEE, BU—ELTIndpBERHIN .

IBUEASHITNDPIRE, TJLlBdexplainE B IZIET2A{FHANDP, £explaindiy
ExtraEFuu_TTNDPEI’J"F}ﬁ#L Titk, EEEAIFEE, NDPRIHITIHEEELAUsing
pushed NDP AFFk, FEATIHATHITAINDPZEL: IR EFRIAR
(condition) . §U§!ZE§(columns)EE%%E—éé(aggregate)%EzT}&o

e  Using pushed NDP condition, FEESHIIANE R T MERSTISRMRIA
m. BEERXA ( BIEES’ ‘i@%’ ‘FE’ BEAKHE) .

e Using pushed NDP columns, J.LTNDPL{TTﬁJ%‘Z 21,
e Using pushed NDP aggregate, ERTNDPHEHITTREERE,

i FEAREIE, aTLAAIIZXndp_mode=ONRt, FELINEITEMEISALEL receiptdate
>= date '2021-8-30" # MR T FEE .

mysql> set ndp_mode=on;

THEAYGIFo B ERNDPHITIREL: FIEREFRIAR (condition) . FUEEE (columns)zk
E =R A (aggregate) ff NE:

o ITEEMHFRIALTHE ( Usmg pushed NDP condition )

e ZFEI (Using pushed NDP columns )

e ERATHE (Using pushed NDP aggregate )

mysql> set ndp_mode=off;

STRERRA 01 (2025-02-21) RS © ERmI BRABRAT 28


https://console.huaweicloud.com/ticket/?region=cn-north-1&locale=zh-cn#/ticketindex/createIndex

Z=HEUEZE TaurusDB

ANE 2 EILZINEE
2.2.2.2 @& hint 51
SEHAANAER

Ssessionh IS #E{l, FENDPHI{ R M T FipE% (table-level hint ) B9FFE,

nRlE:

e NDP_PUSHDOWN

e NO_NDP_PUSHDOWN

Hrh, NDP_PUSHDOWNIZIEENDP, NO_NDP_PUSHDOWN:AXZNDP, #1T1tt
SHSENTEIEER. EHABEWNT:

SELECT /*+ NO_NDP_PUSHDOWN(t) */ * FROM t; /] FRAHFTNDP
SELECT /*+ NO_NDP_PUSHDOWN(t, u) */ * FROM t, u;  // RtFAuAHfTNDP

SELECT /*+ NDP_PUSHDOWN(t1) */ * FROM t as t1; [/ HITNDP

SELECT /*+ NDP_PUSHDOWN((t) */ * FROM t; /] EtHATNDP

SELECT /*+ NDP_PUSHDOWN(t1, u1) */ * FROM t as t1, u as ul; //ZEt1FIu1{TNDP

SELECT /*+ NDP_PUSHDOWN() */ * FROM t as t1, u as u1; [ OB ERRAEIRPIFTERBENDP,

ndp B9 table-level hint ] ndp_mode HNER:

Nl

ndp_mode 'indp AYtable-level hintZ [BIRYSHIEESEERNE, Htable-level
hintAY2 =& =ndp_modefZiN . ZNOLERIANTFRR:

x 2-4 SHUHA
28 set ndp_mode=off set ndp_mode=on
NDP_PUSHDO | XNDP_PUSHDOWNIEEHZFH | Sndp_mode=onfER—3,
WN FTINDPI#R{E, EfthzRAHITNDP
BRIE
NO_NDP_PUS | 5ndp_mode=off£58R—%, NO_NDP_PUSHDOWNI{§EHRI
HDOWN RAHATNDP,

o IEERFRHITUHETHE

o BESKERIUTETHE

M HSRAS 01 (2025-02-21) WA © EARTERABIRAE 29



Z=HEUEZE TaurusDB
RN A 2 EILZINEE

2.2.2.3 Hfth explain 1§z

fe T HRmERexplaint&Zoh, explain format=tree . explain format=jsontt AILABRE

EHITNDPIRIE
X|4) NDP

KHAINDPIE, HATITRIANT:
FF/=S NDP

FFENDPE, HUTIHRIAIT:

2.3 DDL {ii{t

2.3.1 713 DDL

(EGHIDDLIRER T S AL SBAIS T, SR AFIDDUREREIRR, R
ﬁi LB —RZE 156, SEIERAIDD LB ER ARSI EE (DML

SHHEE TaurusDBXZ#57{TDDLAYINGE . SEIREEARRTHE, SALIBEHT
DDLIJRENMEDDLIAT, E¥RPHEERELAERAIDMLIE(E, 485N TDDLIRFRIEDO

HA,
YR 5IRE
o MIZhRA92.0.45.230900 8% LA ERRAN ST 35 FiZINEE
o  HITOIEERSITNEE, BRISIFAIRS|IBtree “RKES|,
o  FXiFEHEZES|. spatial indexFlfulltext index., dIR—MHITEIEERZES|RISQLIE
ABEEEES|, Espatial indexFlfulltext index, EFIFIGEIEI—PMEE,
RRZIREAZIFHTEIERS|, AMMZEaSRAR&RERRSINARIT
SRk, RIRTEBHNERESINT, BARIBE T SEE, ERSWEI—1MEE, Xhr
FRegETREREEERS],
FEF47 DDL

& 2-5 2HRA
SHEM &5 fER
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Z=HEUEZE TaurusDB
RN A 2 EILZINEE

innodb_rds_paral | Global, Session | e FH{TIEZE|RILEIZH.
lel_index creatio o MREAT, HTOSE; BN, B

n_threads 202,
o IZEBEENcpuZEI—F, BIRNA
i

innodb_rds_parallel_index_creation_th
reads_max, Z{EFAIAS8,

{EFTBl
1. fRi&EFMsysbenchiE, EREZELIR.

2-6 BEX

2. TEZEM ‘K7 FERAIEES,
WNE2-7F~, RAMTXEOARLZSFEZERS|, #E7146.82s,

2-7 REFERIEEIERSI

3. ®¥ig&innodb_rds_parallel_index_creation_threads= 4, [EE4MNEECIER
5l

ME2-8Fa]LABEIBIRE RS FERT38.72s, S XBERBLLIRERHA 73.79(5

2-8 Z&IECIEZRS|

4. RIQEEZNERRS|, BAEE TSHE, BREWEI—EE, LR EREE
T EREFEERS].
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Z=HEUEZE TaurusDB
RN A 2 EILNZINEE

2-9 {EERRS|

2.3.2 DDL HuEiBaY

X—EA4FERIDDLIRME, LI Y RIRREEMDLERIRTEAYINEE, EFILINRERTLASE
PILX R EEFSMDLEETRIEERT, BHopfHZESEEDMURIE,

YR 5SR
o  RIZMRA/2.0.45.2309008% LA LR AN 35 A% INGE .
o HERIHIFHIDDLIZ{EEIE: ALTER TABLE. CREATE INDEX. DROP INDEX,

/2 DDL JEEAT

% 2-6 SHIHMA
SHEW &5l fik

rds_ddl_lock wai | Global, Session | iz4l|XsiSiRoiE £EE9DDLEBATETE

t_timeout o BIEERMIAR, SBENIVE
31536000, EKIAEH31536000, HHZ
FAFE,

o YJFDDLAYEHGERT, HESCHBAYATE
=lock_wait_timeoutf]
rds_ddl_lock_wait_timeoutfJ&/IME

e 3JFDDLiZFEFInnoDBERINIZEBIHBAT
(1T EZEEEE ) , HEXEY
Afi&Rinnodb_lock_wait_timeoutf]
rds_ddl_lock_wait_timeout ) A9&/)\

B

{EFzBl
1. EEFE—NEPE, WTINSHRE, RO,
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=HEUEZE TaurusDB
RN A 2 BEILZINEE

& 2-10 INSHE(E

mysql>

mysql>

mysql> flush tables with read lock;

Query OK, 0 rows affected (0.01 sec)

2. BT S, BEEDDLIRERBIINEERIIAZE .
show variables like "%rds_ddl lock wait_timeout%";

E 2-11 RS

mysql= show variables like "rds_ddl lock wait_ timeout";
e T +

| Variable name | Value
e e -+

| rds_ddl lock wait timeout | [
e T +

1 row in set (0.02 sec)

W EEFR, &3 “rds_ddl lock wait_timeout” BYEE “31536000” , ItKAT
EENME, BYETFAFSDDLREBRIINGE, MNRIATSES, MeRrEXE,

mysql> set rds _ddl lock wait timeout=31536000;
Query OK, 0 rows affected (0.00 sec)

mysql>

mysql>

mysgl> alter table lzk.t 1lzk drop index indexa;

NRFEFSDDLREBRIINEE, BILUSX MERESTURE, BEEESE3,
3. RES¥.

BT TGS, 188 “rds_ddl_lock wait_timeout” S%# .

set rds_ddl_lock wait_timeout=1;
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Z=HEUEZE TaurusDB
RN A

B 2-12 i8B5#

o1

mysql> show variables like "%rds_ddl lock wait_ timeout%";

| rds_ddl_lock_wait_timeout | 31536000 |
B s Fommmmmmaa +

1 row in set (0.01 sec)

mysql> set rds_ddl lock wait timeout=1;
Query OK, 0 rows affected (0.00 sec)

o 1

mysql> show variables like "%rds_ddl lock wait_ timeout%";

1 row in set (0.01 sec)

4. AEPITINTEIERSIGS, KUDDURESIREBATAY, FESFuEh.

alter table lzk.t_lzk drop index indexa;

2-13 FUTEIERSI8<

mysql> alter table lzk.t_lzk drop index indexa;
ERROR 1205 (HY00O): Lock wait timeout exceeded; try restarting transaction

mysql> Ji

2.3.3 3EfHZE DDL

AR

{ERAZUA

SR

FPTERITDODURIFRIAHE, INRBIRRFERIERAIKESUATIE, DDUGHFEE
FIFREMDL-X#, fETaurusDBH, BIFMDL-XSEBRSMNSEHR, DDLEEFRF
MDL-X8ip0IiES, SEEERE LEAERIRESS, XBSESIERAIHERRFIE
2, eSSBS RFHERAVTERR . TaurusDBIZHAYIEIEZEDDLINRE, B
ARIEBMEAETRIRISMDL-XEIRIER T, MARIFHRESZSHEANBIRE, NMRIEE
MBS RFERIIEE

R#ZhRZ<792.0.54.240600 % LA_ERRANSZH5{5E FRZINEE o

o FEIFFEZEDDLINEES SHIDDLAYR R, REATEMDLEERENLMMNMSE
H1TDDLAYE M RD SRR IS K o

e ALTER TABLE. RENAME TABLE. CREATE INDEX. DROP INDEX¥0OPTIMIZE
TABLEIEESZ3FIFfHZEDDLINEE

o 7EiFFBZEDDLANS XZEMDLEHFEERFFERT, ADD PARTITIONIZ{EFIDROP
PARTITIONZZI XRMDLEIThEER NN, JEFHZEDDLINEERM -

EEJLASEER “rds_nonblock_ddl_enable” £#FF/SIEBEZEDDLINEE, AEEE
“rds_nonblock_ddl_retry_times” S#i&EIXEIMDL-XFFBRIEIXADREL,

SAShRAS 01 (2025
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RN A 2 EILNZINEE

“rds_nonblock_ddl_retry_interval” S#GZ&5XEMDL-Xs#BATEiX AT EIEINGE,
“rds_nonblock_ddl_lock_wait_timeout” S¥i&EBEFAEIMDL-XSBATAYATIE] .

& 2-7 2HRA

SHEMR Ral g
rds_nonblock_dd | Global, Session | FEPHZEDDLINEEF X, BUEEE:
Lenable e ON: FFFRS3EFEZE DDLINAY

e OFF: XA3FEZEDDLINRE
BHAE: OFF
rds_nonblock_dd | Global, Session | iZ&5*EXMDL-Xsi#BATATE], BUESEE

[_lock_wait_time 1~31536000, B{yR#, BIMERH1,
out

rds_nonblock_dd | Global, Session | iZE&5KEXMDL-X$EIXAIATE)ERE, BUE

[_retry_interval SBEI1~31536000, BEfyl#y, BIAMES
6,

rds_nonblock_dd | Global, Session |iZ&5*EXMDL-XSRIEIR)NE, BUETEE

[_retry_times 0~31536000, EKIAMESNO,

LENORT, HZSElock_wait_timeoutl]
rds_ddl_lock_wait_timeoutf9&/\VEi+E
B3, WFAZIFSH
rds_ddl_lock_wait_timeoutf9iEQ], H
lock_wait_timeoutit&{E3l,

FERBEE
1. fEFSysBenchBlE 1Mt FEsbtest1, FEA 10000001751 -

Joltp_read_write.lua --mysql-host="€&$it1It" --mysql-port="ix[1S" --mysql-user="FF&" --mysql-
password="FFZf3" --mysql-db="sbtest" --tables=1 --table-size=1000000 --report-interval=1 --
percentile=99 --threads=8 --time=6000 prepare

2. 1@dSysBenchdfJoltp_read_write luat&i AP WSS .
.Joltp_read_write.lua --mysql-host="88%blit" --mysql-port="i%[S" --mysql-user="FF&" --mysql-
password="FIFZ#3" --mysql-db="sbtest" --tables=1 --table-size=1000000 --report-interval=1 --
percentile=99 --threads=8 --time=6000 run

3. 7EB#rE&ksbtest] EFF— M HESERRER, 1255156 Bir&Esbtest1FIMDL
B,
begin;
select * from sbtest1;

4. FBR—HSiE, EFBFXFIEEZE DDLINRERIRMA T, o aIxIZsbtest1#1T
DINFIRIE, MMERTPSHITALIER
alter table sbtest1 add column d int;

5 MWiftER,

- XAIEPHZEDDL, TPSIFEEME ., EUARBRIATE31536000%), MEFNMA
Prss,

MHRAS 01 (2025-02-21) WA © EARTERABIRAE 35
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ANE

: 1374.
1500.
715.01 (qps
725.83 qps:

: 1370.32 gps:
1325.85 gps:
1262.04 gps:
1383.16 gps:

: 1527.61 gps:

705.90 qps:
753.10 gps:

1428.37 qps:
: 1387.34 gps:
1429.64 qps:

1 [721.01 gps:
716.98 gps:
1381.13 gps:
1391.96 gps:

: 1372.91 gps:
1271.28 gps:
1416.82 qps:

2.34 Gl _RKEsHEETIE

LYRSIRHE!

EpfsKiARIBRT,
P&EIEddUHE, MFERTFERFXHAperformance schema Z AR LAR R

BlEZindexiR{FRIHEE o

IZAFIEROAFT T,

: 24886.58
: 24920.63
1 24404.96
1 24218.09
1 23339.74 (r/w/o:
: 24818.53
: 25381.55
1 24891.17
: 25503.99
: 26199.49
: 22830.94

.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:
.00

(r/vw/o:
(r/w/o:
(r/w/o:
(r/w/o:

(r/vw/o:
(r/w/o:
(r/w/o:
(r/w/o:
(r/w/o:
(r/w/o:

.00 (r/w/o: 0.00/0.
.00 (r/w/o:
.00 (r/w/o:
.00 (r/w/o:

: 29473.85 (r/w/
1 29487.17 (r/w/
: 27468.49 (r/w/o:
: 30034.56 (r/w/
14305.30 (r/w/o
14619.61 (r/w/o:
27368.38 (r/w/o:
26544.90 (r/w/
25234.86 (r/w/
27693.36 (r/w/
30491.10 (r/w/o:
14121.98 (r/w/o
15166.09 (r/w/o
28534.57 (r/w/
27740.77 (r/w/o:
28642.76 (r/w/
: 30931.86 (r/w/
29654.08 (r/w/
14451.30 (r/w/o:
14446.66 (r/w/o
27611.68 (r/w/
27836.19 (r/w/
27476.13 (r/w/o:
25417.51 (r/w/
28335.37 (r/w/

.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.
.00/0.

.00/0.00) lat

TPSH HAME B, 155EE%A XT%F‘JJ_

17423.71/4974.92/2487.
17444.34/4984.53/2491.
17083.97/4881.99/2439.
16948.74/4842.21/2427..
16338.82/4668.95/2331.
17377.64/4962.91/2477.
17763.37/5076.11/2542.
17427.53/4977.43/2486.
17847.69/5103.20/2553.
18342.34/5238.10/2619.
15979.96/4561.99/2288.
00/0.00) lat (ms,99%)
00/0.00) lat (ms,99%)
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat
00/0.00) lat

20625.22/5899.09/2949.54)
20644.79/5895.60/2946.78)
19230.04/5490.29/2748.15)
21024.79/6009.51/3000.26)

lat (ms, 99“)

lat (ms,99%):
lat (ms,99%):

lat (ms,99%)

10021.21/2847.06/1437.03) lat (ms,99%)
10257.62/2910.32/1451.66) lat (ms,99

19152.46/5476.28/2739.64)
18582.83/5309.38/2652.69)
17663.60/5048.17/2523.09)
19381.34/5544.69/2767.33)
21341.47/6094.42/3055.21)

lat (ms,99%):

lat (ms,99%)
lat (ms,99%)

lat (ms,99%):

lat (ms,9

9886.58/2819.60/1415.80) lat (ms,99%
10634.46/3025.42/1506.21) lat (ms,99%)
19970.31/5709.51/2854.75) lat (ms,99%)

19423.75/5540.34/2776.68) lat (ms,99%):

20044.93/5738.55/2859.28) lat (ms,99%)
21656.70/6180.77/3094.39) lat (ms,99%)

20756.15/5929.62/2968.31) lat (ms,99%):

10123.21/2879.06/1449.03) lat (ms,99%):
10128.76/2883.93/1433.97) lat (ms,99%)
19330.88/5518.54/2762.27)
19482.43/5569.84/2783.92)
19237.69/5492.63/2745.81)
17793.86/5081.10/2542.55)
19833.46/5668.27/2833.64)

lat (ms,99%)

lat (ms,99%):

lat (ms,99%):
lat (ms,99%):
lat (ms,99%):

.16
.74
.26
.95
.20
.95
.10
4.38
i+
.65
.89
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:
reconn/s:

16.71
17.32

21.11 err/s:
16.12 err/s:

21.50 err/s:

1013.60 err/s:
20.37 err/s:
20.37 err/s:
19.65 err/s:
19.29 err/s:
): 14.46 err/s:
18.95 err/s:

24.83 err/s

17.63 err/s: 0.0
22.28 err/s:
19.29 err/s:
14.73 err/s:
18.28 err/s:

20.00 err/s:

.51 err/s:
.95 err/s:
.61 err/s:
.95 err/s:
.74 err/s:
.00 err/s:

reconn/s:
reconn/

4=

5!/”@55_‘5/]\ o

reconn/s:
0.00 reconn/s:
0.00 reconn/s:
7.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:

4.00 reconn/s:

0.00 reconn/s
reconn/s:
reconn/s:
reconn/s:
reconn/s:

0 reconn/s:

7A00 reconn/s:

0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:
0.00 reconn/s:

SAPEEFIMEPHRTERS RVRIER, LR, IS

Sraip]

TaurusDBSEAIAZARZS792.0.51.240300 8% LA_EMRASSZHFERIZINARE o

X5l —
E&if.

RES|ITHHERR, 5=

SRECERS IR, BIEE

BZ5|, £XE5ILUNEMDDLHE

INFORMATION_SCHEMA.INNODB_ALTER_TABLE_PROGRESSIX/NEAYEE B LAFAEN

= [[Ipeis

E, REMWUNT:
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Z=HEUEZE TaurusDB

AL 2 ENAZIEE

2-14 R4

THREAD ID bigint unsigned
QUERY varchar{1024)
START _TIME datetime

ELAPSED TIME(s) int unsigned
ALTER_TABLE PHASE | warchar(128)
WORK_COMPLETED bigint unsigned
WORK_ESTIMATED bigint unsigned
TIME REQUIRED({s) bigint unsigned

+
I
+
I
I
I
I
I
I
I
I
+

e THREAD_IDAZIZEID,

e QUERYRIEZEFin F&RHIEIZEindexiZEE .

e START_TIMERBI#Eindexds< FARTE,

e ELAPSED_TIMERIEELEHT £/ RTE,

e ALTER_TABLE_PHASEESMEIZIBNER T o

e WORK_COMPLETEDZIEHRIELRRMIITIEE.

e  WORK_ESTIMATEDZIEE BlZindexiiz—HEZ D TEERYEHITHE.

e TIME_REQUIREDEFiHAEES AT,

e WORK_ESTIMATEDFITIME_REQUIREDEREE indexBiZA0iH1T, —EIAZ, Bf

AR BF IR
{EFRREI
£E1 PUTITSQLE R BIREREN
desc table name;
fBIan:
&EifFEtest_stagefI45H .

desc test_stage;

2-15 BEXRLEE

> desc test stage:
R e e SRR +o---- Hommemmees
Field | Type | Null | Key | Default
+ _________

| NULL
varchar{188) | YES | NULL
varchar{(180) | YES | MULL
varchar{188) | YES | NULL

+ _________

M ERREWFEABEL, FKtest_stage P A FE_RZES
TE2 HFUTSQL, FEREINE—IIEMERSI.
ALTER TABLE table name ADD INDEX idxa(field name);
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Buan:

Xtest_stageZRAYaFIIENNZRS] .

ALTER TABLE test_stage ADD INDEX idxa(a);
F|3 HITTSQLEFLIRRSIHE

SELECT QUERY, ALTER_TABLE_PHASE FROM
INFORMATION_SCHEMA.INNODB_ALTER_TABLE_PROGRESS;

2-16 ENCIERSIRIHE

m, ql= SELECT QUERY,ALTER TABLE_PHASE FROM INFORMATION_SCHEMA.INNCDE ALTER TABLE_PROGRESS;

--------------------------------------------------------------- e e
| QUERY | ALTER TABLE PHASE

, ALGORITHM=INPLACE | alter table (read PK and intermal sort) |

B e e +
row in s

1 row in s

-

2.4 HRIEFEL Binlog i

RS ANEIRIT E M TaurusDBSEATERBinloghY , ANSRAIZERAIBInlog3TAFLLE:
£, BEEMERBInoghRARTENRI. FIN: FRIZEAIBInlog LI M R6T

4, EENEERBinlogh IR0 AR ; BIEFEE, SiEisiEm
05 HIRIRERER

YR 5SR
RIZhRZN92.0.60.24 120082 LA R AT {5 FRIZINAE .

S5
rds_locate_right_binlog_by_binary_search

e Scope: Global

e Dynamic: Yes

e Type: Boolean

e Default Value: true

e Description: S{EBBMEMNEYEH, BERELIEEEBE _SERIEENL
IEFRRY _IEHI B &S -
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LA

{ERxA

BlEE—NTaurusDBSLAI (f5I40: 1P: 192.168.187.120 ) , #ETaurusDBLAIHITESR 4+
65 G Binlog3Z{4 .

@U@:’PE%;TWU, M iR TaurusDBEEFIRIENARIEZENAIBInlog 14, TEBRRSLAEIEH
TS

CHANGE MASTER TO MASTER_HOST='192.168.187.120', MASTER_PORT=3306,
MASTER_AUTO_POSITION = 1;

START SLAVE user='rdsRepl' password="......";
SHOW SLAVE STATUS

MERBEmNEMIEMbinloghis=AIRTIE] ( MFFIEHITSTART SLAVERIRSZIZ!
Retrieved_Gtid_SetFFe&1EmNagRTZl )

ik Il
Retrieved Gtid_Set2SHOW SLAVE STATUSH 4R A—IR,

2.5 Backward Index Scan

{sERAZTAN

Backward Index Scana@ZR5 |13, oTLUBE REIFHEZRS IS NEREERE, AT
REEESEh—E (F30; Index Condition Pushdown (ICP) ) 3R, %
Lt EgiEiEBackward Index ScanfgHII4EES (LAYIER

RNTEREEAYTE, TaurusDBXIBackward Index ScandFtEIBINFX, SZFENESH
BF0xiA, #HBENRF#R AT,

AR A A TFZEF2.0.48.2312000]{EBiZINEE .
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RIENE

FFB BackwardindexScan

{ERTHI

& 2-8 2HRAA

BHEM e ey

optimizer_switch Global, Session B A S T |
Hen,
BackwardIndexScan+4%
HIFFXH

backward_index_scan,

EHIRAReER

BackwardIndexScani3

4, ERAEFON,

e ON: fli{¥z58EiER
BackwardIndexScan,

o OFF: {fift2EAaEixH

BackwardIndexScan,

R T (B bR FFEskizsBackwardIindexScant3 e, IABJLUMERHINTRSCH, &40

To

ESQLIEaHTHAEIFFFBackward Index Scan4F4
[*+ set_var(optimizer_switch="backward_index_scan=on') */ :

ESQLiEaRITHAIEIXHIBackward Index ScanfFit
[*+ set_var(optimizer_switch="backward_index_scan=off') */ :

FFFEBackwardindexScan,

FEoptimizer_switchS# BB I FFX(E
mysql> set optimizer_switch='backward_index_scan=on’;
Query OK, 0 rows affected (0.00 sec)

mysql> set optimizer_switch='backward_index_scan=off';
Query OK, 0 rows affected (0.00 sec)

BIEFHINTAXESQLETRIREHXE.

mysql> explain select /*+ set_var(optimizer_switch='"backward_index_scan=on') */
¢13,c16 from tt where c10=10 and c7=7 and c12=12 and to_days(c13)=547864 and
¢16 is not null order by c13 desc;

mysql> explain select /*+ set_var(optimizer_switch='backward_index_scan=off') */
¢13,c16 from tt where c10=10 and c7=7 and c12=12 and to_days(c13)=547864 and
¢16 is not null order by c13 desc;

BEEHINR.

B TexplainEaIEE TP 2B E "Backward index scan" kiA1= H]
R

a.

EEEE .
create table tt(
id int not null primary key,

MAERRAS 01 (2025-02-21)
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aint,

b int,

cint,

key idx_a_b(a, b));
insert into tt values(1,1,1,1),(2,1,2,1),(3,2,3,2),(4,2,4,3),(5,2,4,4);
ZBackward Index Scan¥FEFHBRT, MAESIEFZFEREIREER, BILA
Bid&Eifoptimizer_switch&#k¥#rbackward_index_scantFEE2EFE -

mysql> select @@optimizer_switch\G
1. row

@@optimizer_switch:
index_merge=on,index_merge_union=on,index_merge_sort_union=on,index_merge_intersection=0
n,engine_condition_pushdown=on,index_condition_pushdown=on,mrr=on,mrr_cost_based=on,blo
ck_nested_loop=on,batched_key_access=off,materialization=on,semijoin=on,loosescan=on,firstma
tch=on,duplicateweedout=on,subquery_materialization_cost_based=on,use_index_extensions=on,
condition_fanout_filter=on,derived_merge=on,use_invisible_indexes=off,skip_scan=on,hash_join=0
n,subquery_to_derived=off,prefer_ordering_index=on,hypergraph_optimizer=off,derived_condition
_pushdown=on,derived_merge_no_subquery_check=off,gen_col_partition_prune=off, partial_result
_cache=off,offset_pushdown=off,backward_index_scan=on

1 row in set (0.00 sec)

mysql> explain select * from tt where a = 2 order by b desc;

+ + + + + + + + + +
t t t t 1 t t t t t

+ + +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered |
Extra

+ + + + + + + + + +
t t t t 1 t t t t t

+ + +

| 1] SIMPLE | tt | NULL | ref |idx_a_b |idx_a_b|5 | const| 3| 100.00 |
Backward index scan |

+ + + + + + + + +
t t t t y t t t t t

+ + +

1 row in S(;_t, 1 warning (0.00 Isec)

ZiBackward Index Scan4FtEXART, e IEMSortEFiHITHER, BE
AT

mysql> set optimizer_switch="backward_index_scan=off’;

Query OK, 0 rows affected (0.00 sec)

mysql> explain select * from tt where a = 2 order by b desc;

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered |
Extra |

| 1| SIMPLE | tt | NULL | ref |idx_a_b |idx_a_b|5 | const| 3] 100.00 |
Using filesort |

1 row in set, 1 warning (0.00 sec)

WITEESQLIEARTL{L281%ER T Backward Index ScanttE, ZiaFERTL94.54s,

mysql> explain analyze select detail_record_id, record_id, business_id, business_detail_id, unique_code,

create_time, creator, last_updater, last_update_time, tenant_id, is_usable, operation_time,
detail_operation_type, work_time, operator_id from detail_record d where d.tenant_id=554008 and d.creator
= 585764 and operation_type = 3 and to_days(operation_time) = to_days(now()) and detail_operation_type

is not null order by operation_time desc limit 1\G

1. row

EXPLAIN: -> Limit: 1 row(s) (cost=151707.54 rows=1) (actual time=4539.137..4539.137 rows=0 loops=1)
-> Filter: ((d.creator = 585764) and (to_days(d.operation_time) = <cache>(to_days(now()))) and
(d.detail_operation_type is not null)) (cost=151707.54 rows=263565) (actual time=4539.135..4539.135
rows=0 loops=1)
-> Index lookup on d using idx_time (tenant_id=554008, operation_type=3; iterate backwards)
(cost=151707.54 rows=2928502) (actual time=0.089..4449.445 rows=1562755 loops=1)
1 row in set (4.54 sec)

MAERRAS 01 (2025-02-21)
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ITHINTR S Iz 22 A BEiE FBBackwardIindexScandF 45, MUEBLLIAS T
Back_vaardlndexScaan—ir'fi'3?\3| SIHETHEARFEINEM, BAERFERL80.37s, #l
TRERBEIRF -

mysql> explain analyze select /*+ set_var(optimizer_switch='backward_index_scan=off') */ detail_record_id,
record_id, business_id, business_detail_id, unique_code, create_time, creator, last_updater, last_update_time,
tenant_id, is_usable, operation_time, detail_operation_type, work_time, operator_id from detail_record d
where d.tenant_id=554008 and d.creator = 585764 and operation_type = 3 and to_days(operation_time) =
to_days(now()) and detail_operation_type is not null order by operation_time desc limit 1\G
1. row
EXPLAIN: -> Limit: 1 row(s) (cost=209431.59 rows=1) (actual time=370.208..370.208 rows=0 loops=1)

-> Sort: d.operation_time DESC, limit input to 1 row(s) per chunk (cost=209431.59 rows=2928502)
(actual time=370.207..370.207 rows=0 loops=1)

-> Filter: ((d.creator = 585764) and (d.detail_operation_type is not null)) (actual
time=370.189..370.189 rows=0 loops=1)
-> Index lookup on d using idx_time (tenant_id=554008, operation_type=3), with index condition:

(to_days(d.operation_time) = <cache>(to_days(now()))) (actual time=370.188..370.188 rows=0 loops=1)
1 row in set (0.37 sec)

2.6 Statement Outline

MySQLEURELAEITIEiES, SQUETRIHITITHISESRENZE, SEEURELR
2. TaurusDB 21+ T—EF A MySQL Optlmlzer/lndex hint SREEERTITRIESS
i%, ¥R Statement outline, FHEM T —AHAERZOSEER (dbms_outln

package ) o
BUIRSR(4
TaurusDBRIAZIR A AKFZETF2.0.42.230600, FiFStatement OutlineIhgE,
FREIR
1. Statement OutlineZNAXF, WREEE(FEH, 52N FFFStatement
Outline,
2. Statement Outline AFABER PR ER N, (E24FEHEEEMRNKZR
BRIt ERn, SSHIERETRE.,
IHRERmA

Statement Outlinesz#FMySQL8.0A0ptimizer Hintsflindex Hintsizs:

e  Optimizer Hints

FRIBVERLE, ( query block ) FIHIntXd5R, 43 Global-Level Hint, Table-Level
Hint, Index-Level HintfJoin-Order HintZs, ¥15152 W Optimizer Hints,

e Index Hints

Index HintE iR X ETOLIRIEINEIEERS|, FERMIRER
%, SIEEAIERSIATLUNMREIRERSRE, FHIRSIHInt5: =M, USE (&%
{£F) , IGNORE (2% ) , FORCE (32#) , ¥#I5iEZWIndex Hints,

FFS Statement Outline
1 EFREEREHE
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Z=HEUEZE TaurusDB
RN A 2 EILZINEE

SR PEEEEHeAE AN Y, EEKEMNE.

S£3 FEREAL LASE — , HIE IR > SHUEE TaurusDB” .

A 7E SCHISIE WM, AEERA, BESTASH, H#ALASTE.
SIS EENSHESEE “SRIER

$I¥6 HIERIEPEESE “rds_opt_outline_enabled” , EXIRAVEK “ON” ,

& 2-9 2HRA
SHEWR fiik

rds_opt_outline_enable | Statement OutlineINBEFF%,
d e ON: FERFFBStatement OutlineIfgg.
o OFF: ZFERXAStatement OutlineIhBE.

FB|T 5F “RE

R

Statement Outline E\'E

TaurusDBE T —1N&ESFZE (outline ) (RFHInt, RFEBIINSENCIEIZE, TH
BEOIE ., IEFRISQUEAWNT:

CREATE TABLE “mysql’."outline” (
“Id” bigint(20) NOT NULL AUTO_INCREMENT,
“Schema_name" varchar(64) COLLATE utf8_bin DEFAULT NULL,
“Digest” varchar(64) COLLATE utf8_bin NOT NULL,
“Digest_text" longtext COLLATE utf8_bin,
“Type” enum('IGNORE INDEX','USE INDEX','FORCE INDEX','OPTIMIZER') CHARACTER SET utf8 COLLATE
utf8_general_ci NOT NULL,
“Scope” enum(",'FOR JOIN','FOR ORDER BY','FOR GROUP BY') CHARACTER SET utf8 COLLATE
utf8_general_ci DEFAULT ",
“State” enum('N','Y') CHARACTER SET utf8 COLLATE utf8_general_ci NOT NULL DEFAULT 'Y',
“Position” bigint(20) NOT NULL,
“Hint® text COLLATE utf8_bin NOT NULL,
PRIMARY KEY ('1d")
) ENGINE=InnoDB
DEFAULT CHARSET=utf8 COLLATE=utf8_bin STATS_PERSISTENT=0 COMMENT='Statement outline'

STERREENT

% 2-10 FERfERE

S8 15iR8

Id outline ID,

Schema_name HIEERR

Digest Digest_textiH{TI5HBITESEINAFTHIEEFHTE,
Digest_text SQLIEAIRYHIE
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Type Optimizer Hintssh, HintZERAYEEIOPTIMIZER,
Index HintsAR, HintZ8BUAJEX{E/IUSE INDEX. FORCE INDEX
@IGNORE INDEX,
Scope {XIndex HintsTEZi2Hiz2%, BUENT:
e FOR GROUP BY
e FOR ORDER BY
e FOR JOIN
o TF{FER
1588
MBIRENTFHHR, TRAEEERIndex Hints,
State AN EREEH, BETHE:
e N
e Y (2KN)
Position e Optimizer Hints
PositionZ73xQuery Block, EAFFEHIOptimizer Hints
MEFBEIQuery Block L, Position)\1F45, Hint{EFTEE
APENNEEF L, PositionBYEENIXTMAYE -
e Index Hints
PositionZFRFAIMVE, tHEMIFIE, Hint/ERES LK
Z £, PositionBY{EBRNAXIRIAYE -
Hint e Optimizer Hints#, HintRRTERIHInt=RFE, Fla0/*+
MAX_EXECUTION_TIME(1000) */,
e Index HintsAr, HintRR<ZE5|BFAIFIFE, FlU0
ind_1,ind_2,

=18 Statement Outline

N7 {ERERE T Statement Outline, EX T 7NN AHBFAERN

e add_optimizer_outline
& hHnOptimizer Hint,

- BE

dbms_outln.add_optimizer_outline(<Schema_name><Digest>,<Query b
lock>,<Hint>,<Query>);

(MARY:

DigestilQuery ( [RIASQLIED ) AILUEEE—, WMNRESQuery, DBMS_OUTLNS
ITEDigestfIDigest_text, FEINEIFREQuery,

- SHiRA

SHETR

=AY | X8 ax

%
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2 BN AZIEE

Schema_na
me

Jali

VARCHAR

IEA T ERIEIEERR.
AR ERNZT/NULL, IREH
Z/NULLIG, iBRAEEMT
Bico

Digest

iy

VARCHAR

IEHIERRE

M QueryZE A LIREE—
IRE, FRERNEFER
BRNTFFH,

Query bloc
k

ali

INT

HintEFXIREE PRI
% o

BESEHE:

KTFET1

Hint

VARCHAR

HintZ#R,

Query

0N | FD

VARCHAR

SQLIEA .

o 0 Digest=#(AILA%E
H—, FgBERE
REBATFERFE .

o WIRANMEPIRENNE,
1A Digestk Query2 It
By, BUSERIEAR
‘i, PITEK.

e add_index_ outline
ENindex Hint,

2y

dbms_outln.add_index_outline(<Schema_name> < Digest>,< Position>,<T
ype><Hint><Scope>,<Query>);

AR

Digesti Query ( [RIASQLIER ) aILUMERE—., WNERESQuery, DBMS_OUTLNE

iTEDigestfIDigest_text, FEINEIEREQuery,

SHI5AA

SHEM

ERWIE

ESid)

ax
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Schema_na VARCHAR | iEAIFR/EAYdb name,
me AIREAT/NULL, IREAH
=5, BEAEEITES
VARCHAR | iBAHIEEFEE-

1 QuerymLAI%kIRE—,
RNEEEREEREAN"
INT Hint{EFXISREERHRY
I8, Index Hint/EFAXS
Jtable, Bl AFREEFFHY
&,

BUEEE: KFEFF1.
ENUM HintzE8! , BYEWT:

e OPTIMIZER

USE INDEX

FORCE INDEX
IGNORE INDEX
VARCHAR | Hint&Z%R, BIZ5|&RE
B, B1MR5|B2ZEHExE
NiESHE.

ENUM Hint{EME ., BUYEINT:
FOR GROUP BY

FOR ORDER BY

FOR JOIN

o TFZHEEH

VARCHAR | SQLiEf],

o F Digesta] LUGEIEHE
—, PRENERER
=W

o MNRMNEPIRERIE,
WA DigestFl Query2
CECHY, BUISEIRE
FEE, BITEY.

i

i1y

Digest

ali

Position

i

Type

Hint

il

fali

Scope

iy

Query

- =B
call dbms_outln.add_index_outline(‘outline_db', ", 1, 'USE INDEX, 'ind_1", ","select * from t1
where t1.col1 =1 and t1.col2 ="xpchild™);

e preview_outline
BEITHStatement OutlinefY15)5%, TJHBEFFINIRIE.
- &
dbms_outln.preview_outline(<Schema_name>,<Query>);

- SHERA
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alo ab
AN A 2 ERRZIEE
s = RN Sef Sle 7T AN

SHER EERYIR | SR =P

Schema_nam | 2 VARCHAR HIEEZTR,

e

Query = VARCHAR SQLEA,

- bl

mysql> call dbms_outln.preview_outline('outline_db', "select * from t1 where t1.coll =1 and t1.col2 ='xpchild'");

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

| ScHEMA | DIGEST | BLOCK_TYPE | BLOCK_NAME | BLOCK | HINT |

| outline_db | b4369611be7ab2d27c85897632576a84hc08750b928a1d735b62d0a140628c4c | TABLE | t1 1 | USE INDEX (“ind_1%) |

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

e show outline
E7RStatement OutlinefEER i HIIE R

&

dbms_outln.show_outline();
- =l

FFHITFIOVERFLOWHIBEEN T
i.  HITAStatement OutlinessARES
ii. OVERFLOWJgStatement Outlinej&B1kZIQuery blockaitERAIZRATR
.
e del outline
B AEFFIZRFAIFE—2KStatement Outline,
- &

dbms_outln.del_outline(</ic>);

-  B¥iRA
B | EEYIE it =P
AR
id = INT outlineIUAIFSID, 79
mysql.outlineEFHJidFIAYE .
TEER=,
- 3l
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mysql> call dbms_outln.del_outline(1888);
Query 0K, 8 rows affected, 2 warnings (@.8@ sec)

mysgl> show warnings;

| Warning | 7521 | Statement outline 1886 is not found in table |
| Warning | 7521 | Statement outline 1886 is not found in cache |
Fommmmm o Fo-mm o e +
2 rows in set (9.e@ sac)

7B WRBPRAIMNAEFE, RRSIRENAIES, ETLUERshow

warningsBEZERA .
flush_outline

WNREEIFRIE T Foutlinel&24Statement Outline, BEEilStatement
OutlineF/HFER -
- iE

dbms_outln.flush_outline();

- =l
update mysql.outline set Position = 1 where Id = 18;
call dbms_outln.flush_outline();

IgilFStatement Outline2EEBME, BUITAE:

i

@i preview_outline# TS

nysql> call dbms_outln.previen_outline('outline_db*, “select * from t1 where t1.coll -1 and t1.col2 -'xpchild'");

B Rt oo e S RREEEEEEE Hmmmmmmmea R S R EEEEE TP RS +
| SCHEMA | DIGEST | BLOCK_TYPE | BLOCK_NAME | BLOCK | HINT |
Gemsmmsmce=as fmemsmmmssmsmmssssesmmsssssscoessssssesomcecooecocoocococooooooooo TR T Gemme=es fommmsmssceczsmcsoas +
| outline_db | b4369611be7ab2d27¢c85897632576a04bco8f5eb928a1d735b62dea1des28cac | TABLE | t1 | 1 | USE INDEX (“ind_1°) |
B Rt oo e S REEEEEEE B R B S R EEEEE TP RS +

1 row in set (0.8@ sec)

BEIZ(FHEXPLAINE S

2.7 FERIRILTHES

2.7.1 THEENAH

S ESKHEA=RENER, FTEIRIEIER, SMEIRENRIFEMMEESERIR
o MRARENTHESRKPFARITHEAER, AISSIERRIRERLZERZR, 4+
BB RIRNE . TaurusDBSIFEMERIETNES, IR REENESARE
RSHHRITES, STRAESENESEBEMRIEIRFAFFEE.
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(MEETY:
ARk 792.0.39.230300 % LA RIRRA ST 1% ThEE
2.7.2 SN 8B

mysql> show variables like '%idle%';

+ + +

| Variable_name | Value |

+ + +

| idle_readonly_transaction_timeout |0 |
| idle_transaction_timeout |0 |

| idle_write_transaction_timeout |0 |

+ + +

& 2-11 SE0RH

SHZ &5l SR
idle_readonly_transa | global. =H QIR ESERAVEATE, BN
ction_timeout session .
SEIEENORAER, BIFRRRIESES
EEAVERTAY R AR o
idle_transaction_time | global. EH— R AESEZAVERTRTE, By
out session HE

SHIRENORAER, BIRT—R=H
FESREEERRTELR B RE .

idle_write_transactio | global. EHIEEESIEEAEBRTE, 244
n_timeout session F
SERBENORARER, IFRREIEES
EEAVERTAYEZ AR o

EIR=APTERIKE: idle_readonly_transaction_timeout#l
idle_write_transaction_timeout@9{f5c4k =T idle_transaction_timeout,

B 2-17 RiEES

Rig=ss
idle_readonly transaction timeout=0 N
M v
. .
His=s s En e EpRE: HizSsEsrinmEiEs:
idle readonly transaction timeout idle_transaction_timeout
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E 2-18 iIT5EH

ESES

idle_write_transaction_timeout=>0 idle_transaction timeout=0

Y

Y
A .
EEEEEEENRERS: EEESEERT R EFRE:
idle_write_transaction_timeout idle_transaction timeout

2.7.3 (ERTH

1. REBS%: idle_transaction_timeout=10,
idle_readonly_transaction_timeout=0, idle_write_transaction_timeout=0

RiEES

mysql> begin;

Query OK, 0 rows affected (0.00 sec)

7£ “idle_transaction_timeout” IRERI10SSEELAIMUI T IREIDIRIE, ER
TR

mysql> select * from t1;
ERROR 2013 (HY000): Lost connection to MySQL server during query

EUSEE
{EMbeginAEESZEI, iTEIEIER, ERERUT:

mysql> select * from t1;

1 row in set (0.00 sec)

mysql> begin;

Query OK, 0 rows affected (0.00 sec)
mysql> insert into t1 values(2);
Query OK, 1 row affected (0.00 sec)

7£ “idle_transaction_timeout” IRERY10SSBEILAIMUMT IR EIGIRIE, 4
W

mysql> select * from t1;
ERROR 2013 (HY000): Lost connection to MySQL server during query

WE—NERE, MTEIRES, SR, RRUNFESEZMER.

mysql> select * from t1;

SR +
| col_int |
SR +
[ 1]
SR +

1 row in set (0.00 sec)

2. BEBESH: idle_write_transaction_timeout=15

BUSEC
{FFbeginFFEEFZEI, MITEFED, ERERUT:

mysql> select * from t1;

| col_int |
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1 row in set (0.00 sec)

mysql> begin;

Query OK, 0 rows affected (0.00 sec)
mysql> insert into t1 values(3);
Query OK, 1 row affected (0.00 sec)

7£ “idle_write_transaction_timeout” iZ&HI15sSBEILAIMIIT IR EIBIR
£, ERUT:

mysql> select * from t1;
ERROR 2013 (HY000): Lost connection to MySQL server during query

E—NEE, NTEIRED, SRUT, RRUEESEZOR

mysql> select * from t1;

e +
| colint |
e +
I 2]
e +

1 row in set (0.01 sec)
3. ®EZH idle_readonly_transaction_timeout=15
- RiEsEs

mysql> begin;
Query OK, 0 rows affected (0.00 sec)

7£ “idle_readonly_transaction_timeout” &&HI15SSEEILAIMAIT—IREIE
BE, FRUT:

mysql> select * from t1;
ERROR 2013 (HY000): Lost connection to MySQL server during query

2.8 LIMIT OFFSET Nt

2.8.1 ThEEN A

X MySQLAILIMIT(N)/OFFSET(P)HISELECTIER], 5|ZEREIFAAEHEWHERES 4
ROITLASQLEAME, SQLEFROFFSETXIMAIPIT, REINITEIE ., HEE_RES|IEE
HIEERFIAANR, 5|IEZERSLROIFREFIEEENIIEE . X FOFFSETAIPIT
KFLIMITRINBIRHR, BEESHEIZERIERSIEIEZISQLELIE,

TaurusDBIZMHAILIMIT OFFSET NEINRERIELIMIT OFFSET MRS |2 EME, 12H
EIERER,

2.8.2 (EABIE

& 2-12 SR
SHEW 51l 1R
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optimizer_switch | Global, Session | EAICHISIEHIFFX,
Hep, HEERNFEHIFXNT:

offset_pushdown: LIMIT OFFSET (L
KFxX, BINMEROFF,

e ON: FFELIMIT OFFSET RHEILFF
*0

o OFF: XFALIMIT OFFSET NELALTFF
X

PR Y {EF R T KSR EIOFFSET MEINREEMEE N ER, IERILMERHINTSE
LR

e OFFSET_PUSHDOWN(table_name): 43{OFFSET NI&EL1L o
e NO_OFFSET_PUSHDOWN(table_name): REZLOFFSET FHEM(L o

o~

EFTPCHAYSchemaift 741, BIT4FMEFRITHSEFERAHINTANBI LA, HiT
EXPLAIN SQLEFEHTITRIRT, Extrad)&@JIUsing limit-offset pushdown,

o FIFHEMEFX

mysql> EXPLAIN SELECT * FROM lineitem LIMIT 10000000,10;

+o-t + + + + + + + + +
o +
| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered |
Extra |
+o-t + + + + + + + + +
oo +
| 1] SIMPLE | lineitem | NULL | ALL | NULL | NULL | NULL | NULL | 59281262 | 100.00 |
Using offset pushdown |
+o-t + + + + + + + + +
e +
1 row in set, 1 warning (0.00 sec)

o {EAHINT,

mysql> EXPLAIN SELECT /*+ OFFSET_PUSHDOWN() */ * FROM lineitem LIMIT 10000000,10;

+. + + +. +. +.
y t + t t t t y + 1 +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered |
Extra |

+. + +. + + + + +. +. +. +.
y t + t t t t y + 1 +

+. +

| 1]SIMPLE | lineitem | NULL | ALL | NULL | NULL | NULL | NULL | 59281262 | 100.00 |
Using offset pushdown |

+. + + + + + +. +. +. +.
y t + t t t t y + 1 +

+. +
y t

1 row in set, 1 warning (0.00 sec)
mysql> EXPLAIN SELECT /*+ NO_OFFSET_PUSHDOWN() */ * FROM lineitem LIMIT 10000000,10;

+. + + + +. +. +.
y t + t t t t y + 1 +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered | Extra |

+. +. +. +. +.
y t + t t t t y + 1 +

| 1|SIMPLE | lineitem | NULL | ALL | NULL | NULL | NULL | NULL | 59281262 | 100.00 |
NULL |

+. + +. + + + + +. +. +. +.
1 t + t t t t y + 1 +

1 row in set, 1 warning (0.00 sec)
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2.8.3 tEEENlL

WTFSQLEDAQN, ipREXRBLIBEFEM.
mysql> EXPLAIN SELECT * FROM lineitem LIMIT 10000000,10;
R — + + + + + + + + +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered |
Extra |

+omt + + + + + + + + +
D R +

| 1] SIMPLE | lineitem | NULL | ALL | NULL | NULL | NULL | NULL | 59281262 | 100.00 |
Using offset pushdown |

+omt + + + + + + + + +

D +

1 row in set, 1 warning (0.00 sec)

wmHIBESIER, IFSQLETNQ2, BRI —HKEK5|, HEE"HKR5IEHE
M, ENFEERIFREEMIINNEE.

mysql> EXPLAIN SELECT * FROM lineitem WHERE |_partkey > 10 AND _partkey < 200000 LIMIT
5000000, 10;

+-———+ + + + + + +
+ + + + +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref |
rows | filtered | Extra |

+-———+ + + + + + +

+ + + + +

| 1] SIMPLE | lineitem | NULL | range | i_l_partkey_suppkey,i_l_partkey | i_l_partkey | 4
NULL | 10949662 | 100.00 | Using offset pushdown; Using index condition |

+-———+ + + + + + +

+ + + + +

1 row in set, 1 warning (0.00 sec)

maBaRFNER, INTFSQLERNQ3, HAOrder byBRILAFIAZRS IHEF .

mysql> EXPLAIN SELECT * FROM lineitem WHERE |_partkey > 10 AND L_partkey < 200000 ORDER BY
L_partkey LIMIT 5000000, 10;

+ommt + + + + + +
+ + + + +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref |
rows | filtered | Extra |

+ommt + + + + + +

+ + + + +

| 1| SIMPLE | lineitem | NULL | range | i_L_partkey_suppkey,i_|_partkey | i_L_partkey | 4
NULL | 10949662 | 100.00 | Using offset pushdown; Using index condition |

+ommt + + + + + +

+ + + + +

1 row in set, 1 warning (0.00 sec)

EHTFTPCH 10 scalefIEHE, 3 EAMNERRAIQI. Q2. Q3. ARBSXMALIMIT
OFFSET MEINRERIIERERILLAN T o
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2-19 tEERIEE

25 22.49 22.46
20
15
10 6.23

5

112 0.68 0.68
0 — — —
Q1 Q2 Q3
HON mOFF

2.9 IN 1BiafF&i8

2.9.1 ThEEN A

TaurusDB>ZIFINIBIEEFEIRINGE . M THEN FRENSEREE, BTIZINEEMNK
A LUSELRRIINIBEEIRAINFEIE, NMRAEREERTHITIERE,

e TaurusDBA#ZARZA92.0.42.2306008 LA_EAIRRA o
o INFIRPAITTENEGBIZrds_in_predicate_conversion_thresholdZ2#uZ &I

o

#HXMySQLTELEE column IN (const1, const2, ... )BT, 1R column EEmEZRS|, B4
BEMIEESIEERange scani# T, (BR7EHITRange scan D HTHIBHE,
range_optimizer_max_mem_sizeEE X T HTEEPRENRANF .. WMRINEELY
listIEE X, FRINNEFESEBEENIRANE, &fFSRange scanky, NisI&E
TDRIMERE TR . UNRBFRRIZIOE, JLUEXAFERNRERRE, ERZAER
sessionZkBIRY, BFLRIHE sessioniH TZEGIE S HEEENARE, FRUABES5%
FAFSL&E00M ., BSMNMERTLAMrange optimizer, #1%in valueidZ#8id
eq_range_index_dive_limitfR#&l, S FTixEindex divefIREEERS|FKIHEE, MK
SvaluefTIRIFIHERELLRER, REUELIMGERERIER, SEittse
B, FINFaiEEFE, EiffsubqueryZ /g, BEMH RN ETEEBEREER
Jsemijoin, 1EFIEEE. BEATHRIIENT:

select ... from lineitem where |_partkey in (...)
=_===>

select ... from lineitem where |_partkey in
(select tb._col_1 from (values (9628136),(19958441),...) tb)
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2.9.2 i F=EIN

ZIFNEIEERD

2RSSR

SELECT
INSERT ... SELECT

REPLACE ... SELECT
15L&, PREPARED STMT

RHFEEIN LIST (BFENOW(), ? SREREEERIED ) o
A SZ#5STORED PROCEDURE/FUNCTION/TRIGGER,

AZHEENOT IN, DIREEERRSIG=.

2.9.3 ERTE

,L,\EJLA “rds_in_predicate_conversion_threshold” 2#i&&INIBIEEFEIGLN
ﬁb o
(e

ZEMERAN0, FRATLIAL, MBCEEER, HESERHAG A, HE T8>
RIS, HEFE.

% 2-13 2EUHBE

SHEWR 5l fER
rds_in_predicate_conver | Global INIE AL FEAIREESIF X . HSQLIEY
sion_threshold AYINFIFRFRITTEN BT 1Z S HRIEUE
B, MISQLEMH TR, EINIBEtLES
F&EI,
B
o [FEEI:
mysql> explain select * from t where a in (1,2,3,4,5);

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered |
Extra |

+omt + + + + + + + + +
s +

| T]SIMPLE |t | NULL | ALL | idx1 | NULL | NULL | NULL| 5| 100.00 | Using
where |

+omt + + + + + + + + +
s +

1 row in set, 1 warning (0.00 sec)

mysql> explain format=tree select * from t where a in (1,2,3,4,5);

+ +
| EXPLAIN

+ +
| -> Filter: (t.ain (1,2,3,4,5)) (cost=0.75 rows=5)
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-> Table scan on t (cost=0.75 rows=5)

I
+ +
1 row in set (0.01 sec)

HiE:

mysql> set rds_in_predicate_conversion_threshold=3;
Query OK, 0 rows affected (0.00 sec)

mysql> explain select * from t where a in (1,2,3,4,5);

+ommt + + + + + +

+ + + + +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref
| rows | filtered | Extra |

+o-mt + + + + + +

+ + + + +

| T]SIMPLE |t | NULL | ALL | idx1 | NULL | NULL | NULL
| 5| 100.00 | Using where |

| 1] SIMPLE | <in_predicate_2> | NULL | eq_ref | <auto_distinct_key> | <auto_distinct_key> |
5 | test.t.a| 1] 100.00 | IN-list converted |

+ommt + + + + + +

+ + + + +

2 rows in set, 1 warning (0.00 sec)

mysql> explain format=tree select * from t where a in (1,2,3,4,5);

+
_________________ +
|

EXPLAIN

+
_________________ +

| -> Nested loop inner join (cost=2.50 rows=5)
-> Filter: (t.a is not null) (cost=0.75 rows=5)
-> Table scan on t (cost=0.75 rows=5)
-> Single-row index lookup on <in_predicate_2> using <auto_distinct_key> (a=t.a) (cost=0.27
rows=1)

{Eexplain, FERITITRIFAItabledfFE<in_predicate_*> (*A#=F ) , 1%ZZFERD
FOERIREYER, HPEE T INESPRIFMBEIE.

BRI LB EHoptimize trace, traced{F{Ein_to_subquery_conversiontB*(5
=

1SN0

| explain format=tree select * from t where a in (1,2,3,4,5) | {
"steps": [
{
"join_preparation": {
"select#": 1,
"steps": [
{
"IN_uses_bisection": true
h?
{
"in_to_subquery_conversion": {
"item": "('t"."a" in (1,2,3,4,5))",
"steps": [
{
"creating_tmp_table": {
"tmp_table_info": {

"table": "intermediate_tmp_table",
"columns": 1,
"row_length": 5,
"key_length": 5,
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"unique_constraint": false,
"makes_grouped_rows": false,
"cannot_insert_duplicates": true,
"location": "TempTable"

2.9.4 tEgelis;
{sEEAsysbenchiZ Bzt
1. HEF1000WHIE,

sysbench /usr/share/sysbench/oltp_read_only.lua --tables=1 --report-interval=10 --table-
size=10000000 --mysql-user=root --mysql-password=123456 --mysql-host=127.0.0.1 --mysql-
port=3306 --mysql-db=sbtest --time=300 --max-requests=0 --threads=200 prepare

2. BEFWIADIN,

select count(*) from sbtest1 where id/k in (... ...);

MEREXILL AN RN

& 2-14 HReHiRE

Mk 755 AR g XA (AEA | MMeExdtt
range_opt )
] 0.09 2.48 12F26.5(%

2.10 ZFRiEZIF= T DISTINCT L

T ZRIEZ+DISTINCTIAR, MySQL 80BEEREZFHIER, SRERME
SHEFRMEEAN, FELWEIEERK, SEHITHRERIE.

A TIRFADISTINCT, AESRIEZ FDISTINCTHIEIENER, TaurusDBIERITHLES
I T EIRIINAE, ALARBRACERNTEDS >, A EEERE.

e Nested Loop Inner Join + Distinct
e Nested Loop Outer Join + Distinct

{EEFZxA
AR A A TFZEF2.0.51.24030003 AT {F % INEE
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FEZ3R&$% DISTINCT it

& 2-15 205

SHEWR &5l s

rds_nlj_distinct_optimize | Global, Session DISTINCT{fi{t4F1EFFx<,

ERAMESIOFF,

e ON: FFEDISTINCTIf
LAt

e OFF: XAIDISTINCT{f
A,

bR T ER LR RIEFIMMATEE N ERERL, A LMERHINTRSLI, &%

To

o  FHEDISTINCT{{LAFIE

[*+ SET_VAR(rds_nlj_distinct_optimize=ON) */
e X7 DISTINCT {4t

/*+ SET_VAR(rds_nlj_distinct_optimize=OFF) */

{ERTAI

1. (FERNT™MEERXNFEDISTINCTRAEFE

B SETHmSRENHFXE.
mysql> SET rds_nlj_distinct_optimize=ON;
Query OK, 0 rows affected (0.00 sec)

mysql> SET rds_nlj_distinct_optimize=OFF;
Query OK, 0 rows affected (0.00 sec)

BITHINTAS X ESQLIEAIFIREFXE.
mysql> EXPLAIN ANALYZE SELECT/*+ SET_VAR(rds_nlj_distinct_optimize=ON) */
DISTINCT tt1.a FROM t1 AS tt1 JOIN t1 AS tt2 JOIN t1 AS tt3 ON tt2.a + 3 = tt3.a;

mysql> EXPLAIN ANALYZE SELECT/*+ SET_VAR(rds_nlj_distinct_optimize=OFF) */
DISTINCT tt1.a FROM t1 AS tt1 JOIN t1 AS tt2 JOIN t1 AS tt3 ON tt2.a + 3 = tt3.a;

2. MOAZBRIEEIDS TFDISTINCTIRAER

Bid#4TExplain Analyze/Explain Format=treeiEAIAILABAMILEETER, BT
HRIE I 'with distinct optimization' 8228, B ILERL.

BB

a.

IR

CREATE TABLE t1(a INT, KEY(a));

INSERT INTO t1 VALUES(1),(2),(5),(6),(7),(8),(9),(11);
ANALYZE TABLE t1;

KA, HTLATSQLIET, MAEEREEOARITITRI .
mysql> SET rds_nlj_distinct_optimize=OFF;
Query OK, 0 rows affected (0.00 sec)

mysql> EXPLAIN FORMAT=TREE SELECT DISTINCT tt1.a FROM t1 AS tt1 LEFT JOIN t1
AS tt2 ON TRUE LEFT JOIN t1 AS tt3 ON tt2.a + 3 = tt3.a\G
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* *** 1. row ok *
EXPLAIN: -> Table scan on <temporary>
-> Temporary table with deduplication (cost=29.18 rows=64)
-> Nested loop left join (cost=29.18 rows=64)

-> Left hash join (no condition) (cost=6.78 rows=64)
-> Index scan on tt1 using a (cost=1.05 rows=8)
-> Hash

-> Index scan on tt2 using a (cost=0.13 rows=8)

-> Filter: ((tt2.a + 3) = tt3.a) (cost=0.25 rows=1)

-> Index lookup on tt3 using a (a=(tt2.a + 3)) (cost=0.25 rows=1)

c. FEfFHE, PITLATSQLED, HITITRIFRILIERIE with distinct
optimization" X%, 1R ER.
mysql> SET rds_nlj_distinct_optimize=ON;
Query OK, 0 rows affected (0.00 sec)

mysql> EXPLAIN FORMAT=TREE SELECT DISTINCT tt1.a FROM t1 AS tt1 LEFT JOIN t1
AS tt2 ON TRUE LEFT JOIN t1 AS tt3 ON tt2.a + 3 = tt3.a\G
1. row
EXPLAIN: -> Table scan on <temporary>
-> Temporary table with deduplication (cost=29.18 rows=64)
-> Nested loop left join with distinct optimization (cost=29.18 rows=64)
-> Left hash join (no condition) (cost=6.78 rows=64)
-> Index scan on tt1 using a (cost=1.05 rows=8)
-> Hash
-> Index scan on tt2 using a (cost=0.13 rows=8)
-> Filter: ((tt2.a + 3) = tt3.a) (cost=0.25 rows=1)
-> Index lookup on tt3 using a (a=(tt2.a + 3)) (cost=0.25 rows=1)

HEREMI

TaurusDBHITRERT2. 77058k, REZIHRLI61 B1THIE. tHEEMySQL 8.0 #tXhRA
HITEERT20186%), IIEEIEE44005, HITHERAKEEF .

WTFRBIF, IF7NREZERIERMDISTINCT, {FEREMySQL 8.0.301tXARA, HiT
FEAT186%Y, AR 72944005178

TaurusDBHITHERT2. 780, FRL061 78R,
BEiEEa:

select distinct ed.code,et.*

from ele_template et

left join ele_template_tenant ett on ett.template_id = et.id

left join ele_relation tm on tm.tom_id = et.id and tm.jerry_type = 'chapter'
left join ele_relation mv on mv.tom_id = tm.jerry_id and mv.jerry_type = 'variable'
left join ele_relation cv on cvjerry_id = mv.jerry_id and cv.tom_type = 'column’
left join ele_doc_column edc on edc.id = cv.tom_id

left join ele_doc ed on ed.id = edc.doc_id

where ett.uctenantid = 'mmo0l3f8'

and ed.code = 'contract’

and et.billtype = 'contract’

order by ifnull(et.utime,et.ctime)

desc limit 0,10;

AT

+ommt + + + + + +

+ + + + +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref
rows | filtered | Extra |

+ommt + + + + + +

+ + + + +
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| 1]SIMPLE |ed |NULL | ref | PRIMARY,idx_code | idx_code | 203 | const
| 1] 100.00 | Using index; Using temporary; Using filesort |

| 1]SIMPLE  |ett | NULL | ref | PRIMARY,idx_uctenanatid | idx_uctenanatid | 203 |
const | 352 | 100.00 | Using index |

| 1|SIMPLE |et |NULL |eq_ref | PRIMARY,idx_billtype | PRIMARY 18 |
test.ett.template_id| 1| 94.57 | Using where

| 1]SIMPLE |tm | NULL | ref | idx_tom_id,idx_jerry_id | idx_tom_id | 9 |
test.ett.template_id | 59| 10.00 | Using index condition; Using where; Distinct |

| 1]SIMPLE |mv | NULL | ref | idx_tom_id,idx_jerry_id | idx_tom_id |9 |
test.tm.jerry_id | 59| 10.00 | Using where; Distinct |

| 1]SIMPLE  |cv | NULL | ref | idx_tom_id,idx_jerry_id | idx_jerry_id |9 | test.mv.jerry_id
| 47| 10.00 | Using where; Distinct

| 1|SIMPLE |edc |NULL |eq_ref | PRIMARY,idx_doc_id | PRIMARY |8 |
test.cv.tom_id | 1] 50.00 | Using where; Distinct |

+ + + +
+ 1 t +

+ +
t +

+ + + + +

2-20 FATTHERIIIEL

Community MySQL 8.@ VS TaurusDB HUTHERIRILL

186

20
27

mCommunity MySQL 8.2 = TaurusDB

2-21 T

Community MySQL 8.0 VS TaurusDB ATy
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617

mCommunity MySQL 8.8 ® TaurusDB
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2.11 KEEEMEES

REFREIRN, AESHIFEXSEOIRIZRFRETAE—ERMm, BEGSINASESAIE
RIEMRIK, SSHFAR. MELEETIK, TaurusDBIZH T ASESHNAIEES,
SHIAES, TLBEEEBMEFRIFER.

e [H1%2.0.39.230300 /% LA L IRANSZHRAZINEE
o FEEIREUTHEEEENNAISHESR “ON” ,
- PZARA/NTF2.0.45.23090007, FEMIA “log-bin” SH{ESN “ON” .
- AEMRAKTFEETF2.0.45.2309000F, EZEHFA “rds_global_sql_log_bin”

SHIEN “ON” .
fER75E

1. EBINERFHTE “rds_warn_max_binlog_cache_size” #&MIAZES,

& 2-16 SR

SHBWR 5| iR
rds_warn_max_binlog_c | global HARESFERIBinlogiBiT iz &R, M
ache_size IRWARNINGIERZ A,

ZRNESN: 18446744073709547520

BYESEE Y [4096,
18446744073709547520]

EE4ERIBinlogA/N#Bidrds_warn_max_binlog_cache_sizeft, A TiEEEERF
RAHRAIES, RASIRWARNINGEIZ g, AT BHBEAERIRAESZSN
WARNING, PR$IEZHE M statementRiE—RXMWARNINGLEZE Pk
LFECErds_warn_max_binlog_cache_sizeJ40KB(40960):

mysql> CREATE TABLE t1 (

-> a longtext

->) DEFAULT CHARSET=latin1;
Query OK, 0 rows affected (0.12 sec)

mysql> show variables like 'rds_warn_max_binlog_cache_size";

+ + +

| Variable_name | Value |

+ + +

| rds_warn_max_binlog_cache_size | 40960 |
+ + +

1 row in set (0.01 sec)

mysql> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> INSERT INTO t1 VALUES (REPEAT('a',20000));
Query OK, 1 row affected (0.01 sec)

mysql> INSERT INTO t1 VALUES (REPEAT('a',20000));
Query OK, 1 row affected (0.00 sec)
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mysql> INSERT INTO t1 VALUES (REPEAT('a',20000));
Query OK, 1 row affected, 1 warning (0.00 sec)

mysql> show warnings;

D mmmmmee
+

———t

| Level | Code | Message
D mmmmmee

+

———t

| Warning | 4008 | Recommend you to INSERT/UPDATE/DELETE rows in batches by multiple
transactions. The current transaction required more than 'rds_warn_max_binlog_cache_size' (40960)
bytes of storage. Which shall cause replication latency. Please commit it. |

D mmmmmem

+

———t
1 row in set (0.00 sec)

mysql> select count(*) from t1;

R +
| count(*) |
R +
| 3]

R +

1 row in set (0.01 sec)

mysqgl> commit;
Query OK, 0 rows affected (0.01 sec)

mysql> select count(*) from t1;

R +
| count(*) |
R +
| 3]

R +

1 row in set (0.01 sec)

mysql> INSERT INTO t1 VALUES (REPEAT('a',50000));
Query OK, 1 row affected, 1 warning (0.01 sec)

mysql> show warnings;

D mmmmmem
+
+
| Level | Code | Message
D mmmmmee
+
+

| Warning | 4008 | Recommend you to INSERT/UPDATE/DELETE rows in batches by multiple
transactions. The current transaction required more than 'rds_warn_max_binlog_cache_size' (40960)
bytes of storage. Which shall cause replication latency. |

D mmmmmee

+

1 row in set (0.00 sec)

BESRNEREAIESSBinlog cacheX/)\,
mysql> CREATE TABLE t1 (

-> a longtext

->) ENGINE=InnoDB DEFAULT CHARSET=latin1;
Query OK, 0 rows affected (0.10 sec)

mysqgl> SHOW STATUS LIKE 'Rds_binlog_trx_cache_size';
+ + +

| Variable_name | Value |

M HSRAS 01 (2025-02-21) WA © EARTERABIRAE 62



ZHEUEZE TaurusDB
RN A

2 ENAZIEE

+ + +
| Rds_binlog_trx_cache_size |0 |
+ + +

1 row in set (0.04 sec)

mysql> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> INSERT INTO t1 VALUES (REPEAT('a',20000));
Query OK, 1 row affected (0.01 sec)

mysqgl> SHOW STATUS LIKE 'Rds_binlog_trx_cache_size';

+ + +
| Variable_name | Value |
+ + +
| Rds_binlog_trx_cache_size | 20150 |
+ + +

1 row in set (0.05 sec)
mysqgl> commit;
Query OK, 0 rows affected (0.00 sec)

mysqgl> SHOW STATUS LIKE 'Rds_binlog_trx_cache_size';

+ + +
| Variable_name | Value |
+ + +
| Rds_binlog_trx_cache_size |0 |
+ + +

1 row in set (0.09 sec)

BEHBITAERERIESSBInlog cache X/,
mysqgl> SHOW GLOBAL STATUS LIKE 'rds_binlog_trx_cache_size';

+ + +
| Variable_name | Value |
+ + +
| Rds_binlog_trx_cache_size | 40300 |
+ + +

1 row in set (0.05 sec)

2.12 o XFiL5H
2.12.1 —HH X

2.12.1.1 THREN B

TaurusDB XERZTEFRA L XMySQLAYEXFIINEE . EAY, TaurusDBSXZFAEXTF
HXMySQLIHTTINEEIE R, STIFFEMNDXELERNAS, FEELUIEINEE. &
BISMAERDXE.

TaurusDBHFEAHIH X MySQLY XEZERNT:

HASH

KEY

RANGE

LIST
RANGE-HASH
RANGE-KEY
LIST-HASH
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e LIST-KEY
HEPKBA—RZSX (FPK) IZHFHK (FHKX) Hk.
TaurusDBHE 7 XINEESTHAID X RSB T :

e RANGE-RANGE
e  RANGE-LIST
e LIST-RANGE

e  LIST-LIST

e HASH-HASH
e HASH-KEY

o HASH-RANGE
e HASH-LIST

e KEY-KEY

e KEY-HASH

o KEY-RANGE

e  KEY-LIST

2.12.1.2 FEEIR

e TaurusDBHIIIZIRAEE K FETF2.0.48.231200,

o WIFEADKEY REEINGE, BFAESEENEGE LA, BF “T8 > HET
B, ERHIE.

2.12.1.3 RANGE-RANGE

HRSRE!

B

o RANGEZERIEBRFNOXEMNMIS X E(Evaluesivalue_listiARE EBiEEIEAHT ,

e MAXVALUEREENFREME.

o XFFNULLAIRLER, IAANULLERLR/NYE, ELNULESERSBASZE—1 D
XEXE,

o BN ELXTHFLXALIEME— I —RIIRANGED XX, FILLErEa9M
MFNZ9RERE—RAIRANGER—HEHY .

BIE— P EZPRANGE-RANGED X %R, EFEN D XAlgeE— 1 aEi— AL
RANGEZERIIF X,

CREATE TABLE ... PARTITION BY RANGE {(expr) | COLUMNS(column_list)}
SUBPARTITION BY RANGE {(expr) | COLUMNS(column_list)}
[(partition_definition [, partition_definition] ...)];

Hrh, partition_definitionJ3:

PARTITION partition_name
VALUES LESS THAN {(value | MAXVALUE | value_list) | MAXVALUE}
[(subpartition_definition [, subpartition_definition] ...)]
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subpartition_definitiong:

SUBPARTITION subpartition_name

VALUES LESS THAN {value | value_list | MAXVALUE}

X 2-17 2E05A

SHEM R

expr PXFEFRAN . BRIRSIFINTER, FISF/RER,

column_list RANGE COLUMNSHIEIR MMER . P XFERIIER, F3ZIFR
x, AUZES,

value PXBFRE,

value_list RANGE COLUMNSHIIER T™ER, BAMFRIMLFE.

MAXVALUE BRAE,

partition_name PDXEIR, B—1PERPATEE,

e

subpartition_nam | FRXEWR, B—IPEHPARTEE,

{ERzAI

RANGE-RANGEXERERRA

CREATE TABLE tbl_range_range (col1 INT, col2 INT, col3 varchar(20))
PARTITION BY RANGE(col1)

SUBPARTITION BY RANGE(col2)

(

PARTITION p0O VALUES LESS THAN (1000) (
SUBPARTITION sO VALUES LESS THAN(100),
SUBPARTITION s1 VALUES LESS THAN(MAXVALUE)

)I

PARTITION p1 VALUES LESS THAN (2000)

(

SUBPARTITION s2 VALUES LESS THAN(100),
SUBPARTITION s3 VALUES LESS THAN(200)

)I

PARTITION p2 VALUES LESS THAN (MAXVALUE)

(

SUBPARTITION s4 VALUES LESS THAN(200),
SUBPARTITION s5 VALUES LESS THAN(400)
)
)

RANGE COLUMNS-RANGEZEEI(E R~

CREATE TABLE tbl_range_col_range (col1 INT, col2 INT, col3 INT)
PARTITION BY RANGE COLUMNS(col1, col2)

SUBPARTITION BY RANGE(col3)

(

PARTITION p1 VALUES LESS THAN(1000, MAXVALUE) (
SUBPARTITION sO VALUES LESS THAN(100),
SUBPARTITION s1 VALUES LESS THAN(MAXVALUE)

)

PARTITION p2 VALUES LESS THAN (2000, MAXVALUE) (
SUBPARTITION s2 VALUES LESS THAN(100),
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SUBPARTITION s3 VALUES LESS THAN(200)
)I
PARTITION p3 VALUES LESS THAN (MAXVALUE, MAXVALUE) (
SUBPARTITION s4 VALUES LESS THAN(200),
SUBPARTITION s5 VALUES LESS THAN (400)
)
);

2.12.1.4 RANGE-LIST

YR SRE
o LISTOXEBIERSXEN FHvaluegivalue listEf 22—, FRESXENEH
EFEREEEESIN,
o IFTFNULLAIE, RBvaluehBETNULLE, FEHBEASZIENULLE, &
NRAFEENH, RARFEN.
o BNIELXTHFLXAUERE— NI —ROLISTOXE, ELLFrERIAN
FNLRE R —RAOLISTR—HERY, FREEL X THFHXKEX T LUALR—HE,
(F2y

BIEE— 1N I ZRANGE-LISTD X%, EFRE8N S XAlgeE— 1 a— A LRIFo X,

CREATE TABLE ... PARTITION BY RANGE {(expr) | COLUMNS(column_list)}
SUBPARTITION BY LIST {(expr) | COLUMNS(column_list)}
[(partition_definition [, partition_definition] ...)];

Hrh, partition_definitionJ3:

PARTITION partition_name
VALUES LESS THAN {(value | value_list) | MAXVALUE}
[(subpartition_definition [, subpartition_definition] ...)]

subpartition_definitiong:

SUBPARTITION subpartition_name
VALUES IN {(value | value_list)}

% 2-18 SR

SHEM fEiA

expr PRFEFIXN . BRIRSIFINTEE, RFFREE,

column_Llist RANGE COLUMNSHYIEIR ™MER . P XFERIIFER, A2k
T, ATAZiEES.

value PXIBRE,

value_list RANGE COLUMNSHIIER ~ER, 241 FRINLFE.

MAXVALUE =FNI=H

partition_name PEER, B—1RPAUTEE.

subpartition_nam | FRXEIR, BE—IPERHPFRTEE,

e
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o RANGE-LISTZRIY(ERE
CREATE TABLE tbl_range_list (col1 INT, col2 INT, col3 varchar(20))
PARTITION BY RANGE(col1)
SUBPARTITION BY LIST(col2)
(

PARTITION m1 VALUES LESS THAN(1000) (
SUBPARTITION pO VALUES in (1, 2),
SUBPARTITION p1 VALUES in (3, 4),
SUBPARTITION p2 VALUES in (5, 6)

Do

PARTITION m2 VALUES LESS THAN(2000) (
SUBPARTITION p3 VALUES in (1, 2),
SUBPARTITION p4 VALUES in (3, 4),
SUBPARTITION p5 VALUES in (5, 6)

Do

PARTITION m3 VALUES LESS THAN(MAXVALUE) (
SUBPARTITION p6 VALUES in (1, 2),
SUBPARTITION p7 VALUES in (3, 4),
SUBPARTITION p8 VALUES in (5, 6)

)

i

e RANGE COLUMNS-LISTEERY =A<
CREATE TABLE tbl_range_columns_Llist
(

col1 INT,
col2 INT,
col3 varchar(20),
col4 DATE
)
PARTITION BY RANGE COLUMNS(col4)
SUBPARTITION BY LIST(col1)
(

PARTITION dp1 VALUES LESS THAN('2023-01-01")(
SUBPARTITION pO VALUES in (1, 2),
SUBPARTITION p1 VALUES in (3, 4),
SUBPARTITION p2 VALUES in (5, 6)

)I

PARTITION dp2 VALUES LESS THAN('2024-01-01")(
SUBPARTITION p3 VALUES in (1, 2),
SUBPARTITION p4 VALUES in (3, 4),
SUBPARTITION p5 VALUES in (5, 6)

)I

PARTITION dp3 VALUES LESS THAN('2025-01-01")(
SUBPARTITION p6 VALUES in (1, 2),
SUBPARTITION p7 VALUES in (3, 4),
SUBPARTITION p8 VALUES in (5, 6)

)

)

2.12.1.5 LIST-RANGE

YR SRE
o LISTOXZEBIERSXEN FHvaluegivalue listEf2H—H, FRESXENEH
EFEEREEEESIN,

o IFFNULLAIZIE, RBvaluehBETNULUE, FEUEASZEIENULLE, &
MEARFEENH, FRIFEN.
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ok
BE

B

{ERHI

o BNESXTHIFOXIUBHE—THFHRI—RAILISTOXZE, ELERERIMAN

FRLIRERE—ZRAILISTR—HFRY, FEED X TFRIFO XEXATLUR—HF.

BIE— B PLIST-RANGEDXSR, HEFENDKABEE— 1 E— U ERFOX

CREATE TABLE [ schema. Jtable_name

table_definition
PARTITION BY LIST {(expr) | COLUMNS(column_list)}
SUBPARTITION BY RANGE {(expr) | COLUMNS(column_list)}
(partition_definition [, partition_definition] ...);

Hrh, partition_definitionJ3:

PARTITION partition_name VALUES IN (value_list)
(subpartition_definition [, subpartition_definition] ...)

subpartition_definitiong:

SUBPARTITION subpartition_name VALUES LESS THAN {value | value_list | MAXVALUE}

% 2-19 SRS

o

SHEWR i

expr DEXFERFEL . BRIRSHFINTER, RFFREE,

column_list LIST COLUMNSHIBIR MMER, P XFERIIER, FxiFFX
.

value PXIBRE,

value_list LIST COLUMNSHIIBER TER, S4MFRILRE.

MAXVALUE B=XIE.

partition_name PEER, B—1RPAUEE.

subpartition_nam | FREXEIR, BE—IPERHPRUTEE,

e

e  LIST-RANGEZEIY(sE A

CREATE TABLE tbl_list_range

(
col1 INT,
col2 INT,
col3 varchar(20),
col4 DATE

)

PARTITION BY LIST (col1)

SUBPARTITION BY RANGE(col2)

(

PARTITION p0 VALUES in (1, 2)(

SUBPARTITION s0O VALUES LESS THAN(1000),
SUBPARTITION s1 VALUES LESS THAN(2000)

),
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PARTITION p1 VALUES in (3, 4)(
SUBPARTITION s2 VALUES LESS THAN(1000),
SUBPARTITION s3 VALUES LESS THAN (MAXVALUE)
)I
PARTITION p2 VALUES in (5, 6)(
SUBPARTITION s4 VALUES LESS THAN (3000),
SUBPARTITION s5 VALUES LESS THAN (MAXVALUE)
)
);

° LIST COLUMNS-RANGEZERIRY (s~

CREATE TABLE tbl_list_columns_range
(

col1 INT,

col2 INT,

col3 varchar(20),

col4 DATE
)
PARTITION BY LIST COLUMNS(col3)
SUBPARTITION BY RANGE(month(col4))
(

PARTITION europe VALUES in ('FRANCE', 'ITALY")(
SUBPARTITION q1_2012 VALUES LESS THAN(4),
SUBPARTITION g2_2012 VALUES LESS THAN(7)

)l

PARTITION asia VALUES in ('INDIA’, 'PAKISTAN")(
SUBPARTITION q1_2013 VALUES LESS THAN(4),
SUBPARTITION g2_2013 VALUES LESS THAN(7)

)l

PARTITION americas VALUES in ('US', '"CANADA")(
SUBPARTITION q1_2014 VALUES LESS THAN(4),
SUBPARTITION g2_2014 VALUES LESS THAN(7)

)

)

2.12.1.6 LIST-LIST

N

87
BIBE—NHEMLIST-LISTHRE, EFEMDKAEEE— A — A EHFHX.

CREATE TABLE [ schema. Jtable_name

table_definition
PARTITION BY LIST {(expr) | COLUMNS(column_list)}
SUBPARTITION BY LIST {(expr) | COLUMNS(column_list)}
(partition_definition [, partition_definition] ...);

Hrh, partition_definitionJ3:

PARTITION partition_name VALUES IN (value_list)
(subpartition_definition [, subpartition_definition] ...)

subpartition_definition/9:

SUBPARTITION subpartition_name VALUES IN (value_list)
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% 2-20 S#%8H
SHEMW iR
table_name ZoIEAIERBR,
expr PXFEFIAN, BRIRSIFINTER, FSHFFREE,
column_list LIST COLUMNSHITEIR ™MEA, nXFRIIFR, FxiFRiX
.
value_list LIST COLUMNSHIIER MMER, 21MFRINERE.
partition_name PREWR, B—PERPAOTEE,
subpartition_nam | FRXEIR, B—IPEHPATEE,
e
{SEFA~A

o  LIST-LISTZEBYRY(E R~

CREATE TABLE tbl_list_list
(

col1 INT,

col2 INT,

col3 varchar(20),

col4 DATE
)
PARTITION BY LIST (col1)
SUBPARTITION BY LIST (col2)
(

PARTITION pO VALUES in (1, 2)(
SUBPARTITION partno0O VALUES in (1, 2),
SUBPARTITION partno1 VALUES in (3, 4),
SUBPARTITION partno2 VALUES in (5, 6)

Do

PARTITION p1 VALUES in (3, 4)(
SUBPARTITION partno3 VALUES in (1, 2),
SUBPARTITION partno4 VALUES in (3, 4),
SUBPARTITION partno5 VALUES in (5, 6)

Do

PARTITION p2 VALUES in (5, 6)(
SUBPARTITION partno6 VALUES in (1, 2),
SUBPARTITION partno7 VALUES in (3, 4),
SUBPARTITION partno8 VALUES in (5, 6)

)

)

e LIST COLUMNS-LISTEIY(EFE T

CREATE TABLE tbl_list_columns_list
(

col1 INT,

col2 INT,

col3 varchar(20),

col4 DATE
)
PARTITION BY LIST COLUMNS(col3)
SUBPARTITION BY LIST (col1)
(

PARTITION europe VALUES in (‘FRANCE', 'ITALY")(
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SUBPARTITION pO VALUES in (1, 2),
SUBPARTITION p1 VALUES in (3, 4),
SUBPARTITION p2 VALUES in (5, 6)

),

PARTITION asia VALUES in ('INDIA’, 'PAKISTAN')(

SUBPARTITION p3 VALUES in (1, 2),
SUBPARTITION p4 VALUES in (3, 4),
SUBPARTITION p5 VALUES in (5, 6)

),

PARTITION americas VALUES in ('US', '"CANADA")(

SUBPARTITION p6 VALUES in (1, 2),
SUBPARTITION p7 VALUES in (3, 4),
SUBPARTITION p8 VALUES in (5, 6)

)

);

2.12.1.7 HASH-HASH

YRSRH
o HASHZERIHDXERAIENAJLAEEE, tNRIEE T PARTITIONS num, BAIABIE
nuMPMoXENX, GU—RREREEASIEI N XEN .
o MWFEFHKX, IRBEELXEN, EERMENFLXEBAREEAHEEN, BN
HEBIEEPXENX o
85

BIEZ— B HASH-HASHD KR, BRSNS XAgEE— M ai—MA LR FS
X,

CREATE TABLE [ schema. Jtable_name

table_definition
PARTITION BY [LINEAR] HASH(expr) [PARTITIONS num]
SUBPARTITION BY [LINEAR] HASH(expr) [SUBPARTITIONS sub_num]
[partition_definition [, partition_definition] ...];

Hrh, partition_definition}g:

PARTITION partition_name
(subpartition_definition [, subpartition_definition] ...)

subpartition_definitiong:

SUBPARTITION subpartition_name

% 2-21 SEURAA

SHEM fEiA

table_name ZRIZAIRER

expr PXFEFAN, BRIRSHFINTEER, FZIFF/RER,

num BFHXEBHASHEEKEYERNDXER, KIEED XN

sub_num BAF - RPREHASHIEEKEYEENHKE, KISEEND
XEFH XA
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BHEWR ik
partition_name PREWR, B—PERPAOUEE,
subpartition_nam | FHXEIR, FE— I FHFFTEES,

e

{ERTAI

HASH-HASHEEYRY (R
CREATE TABLE tbl_hash_hash
(
col1 INT,
col2 INT,
col3 varchar(20),
col4 DATE
)
PARTITION BY HASH(col1) PARTITIONS 9
SUBPARTITION BY HASH(col2) SUBPARTITIONS 3;

2.12.1.8 HASH-KEY

FJRSPRH
o KEVERWSREMNENAILILEES, JMEIEETPARTITIONS num, BHABIENUM
IMHREYL, EU—RBERBASURI I DREL .
o WF_HHR, NRBLMHREY, FEREHNFTHREBFELAEEL, EU
HBIBENKEL -
8

BIE— P HZPHASH-KEYD X ER, EFS8M D XA — 1 83— MALRFP X,
CREATE TABLE [ schema. Jtable_name
table_definition

PARTITION BY [LINEAR] HASH (expr) [PARTITIONS num]

SUBPARTITION BY [LINEAR] KEY(expr) [SUBPARTITIONS sub_num]
(partition_definition [, partition_definition] ...);

Hrh, partition_definitionJ3:

PARTITION partition_name
(subpartition_definition [, subpartition_definition] ...)

subpartition_definitiong:

SUBPARTITION subpartition_name

& 2-22 SHIRAR

SHBIR R
table_name E0EAIRBIR,
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expr DXFERFEARX, BRIRSZIFINTEE, FISF/ER,
partition_name PRER, B—IPERPARUTEE,
subpartition_nam | FHXEWR, @— M EFHFFITEES,
e

A

HASH-KEYZEER9{E 51
CREATE TABLE tbl_hash_key

(
colT INT,
col2 INT,
col3 varchar(20),
col4 DATE

)
PARTITION BY HASH(col1) PARTITIONS 3

SUBPARTITION BY KEY(col3) SUBPARTITIONS 2;

2.12.1.9 HASH-RANGE

185
BIE— 1 Z NHASH-RANGED X%, EFE8 NS XAREE— 1 g—MNALRFo
X,

CREATE TABLE [ schema. Jtable_name

table_definition
PARTITION BY [LINEAR] HASH (expr)
SUBPARTITION BY RANGE {(expr) | COLUMNS(column_list)}
(partition_definition [, partition_definition] ...);

Hrh, partition_definition/g:

PARTITION partition_name
(subpartition_definition [, subpartition_definition] ...)

Hrh, subpartition_definition9:

SUBPARTITION subpartition_name VALUES LESS THAN {value | valuse_list | MAXVALUE}

% 2-23 SR

SHEBIR ik
table_name ECIRBIIERBIR,
expr PRFERAR, BRIRSIFINTER, FIFFRER,

column_list LIST COLUMNSHYIBR ™MER, PXFERIIE, FiFRiL

o
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SHBIR ik
value SXIBLRE,
value_list LIST COLUMNSHIER ™ER, S/ FERINBFRE,
MAXVALUE O
partition_name PREWR, B—PERPAOUEE,
subpartition_nam | FHXEIR, E— P ERPARATEE,
e
EEFR~

HASH-RANGEZBI g M

CREATE TABLE tbl_hash_range
(
col1 INT,
col2 INT,
col3 varchar(20),
col4 DATE
)
PARTITION BY HASH(col1)
SUBPARTITION BY RANGE(col2)
(
PARTITION pO (
SUBPARTITION s0 VALUES LESS THAN(4),
SUBPARTITION s1 VALUES LESS THAN(7),
SUBPARTITION s2 VALUES LESS THAN(10),
SUBPARTITION s3 VALUES LESS THAN(13)
),
PARTITION p1
(
SUBPARTITION s4 VALUES LESS THAN(4),
SUBPARTITION s5 VALUES LESS THAN(7),
SUBPARTITION s6 VALUES LESS THAN(10),
SUBPARTITION s7 VALUES LESS THAN(13)
),
PARTITION p2
(
SUBPARTITION s8 VALUES LESS THAN(4),
SUBPARTITION s9 VALUES LESS THAN(7),
SUBPARTITION s10 VALUES LESS THAN(10),
SUBPARTITION s11 VALUES LESS THAN(13)
)
);

2.12.1.10 HASH-LIST

N

Ay ~,
1ai

BIE— B PMHASH-LISTO KSR, BRS8N XAREE— 1 E— M ERIFSOX,

CREATE TABLE [ schema. Jtable_name
table_definition
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PARTITION BY [LINEAR] HASH (expr)
SUBPARTITION BY LIST {(expr) | COLUMNS(column_list)}
(partition_definition [, partition_definition] ...);

Hrh, partition_definitionJ3:

PARTITION partition_name
(subpartition_definition [, subpartition_definition] ...)

subpartition_definition/9:

SUBPARTITION subpartition_name VALUES IN (value_list)

3 2-24 SRR

BB ik

table_name EOIBHIIERBIR,

expr PRFERFAN, BRIRSIFINTER, RIFFHRE,

column_list EItST COLUMNSHIIBEIR T™MER, PRFERIIER, AZiFRE
o

value_list LIST COLUMNSHIEIR ™MEA, SMFRIIUFE.

partition_name PEER, B—1RPAUEE,

subpartition_nam | FRXEMR, B—IEFKPFTEES.

e

{ERTAI

HASH-LISTRIRE ARG
CREATE TABLE tbl_hash_list
(
col1 INT,
col2 INT,
col3 varchar(20),
col4 DATE
)
PARTITION BY HASH(col1)
SUBPARTITION BY LIST(col2)
(
PARTITION dp0O (
SUBPARTITION pO VALUES in (1, 2),
SUBPARTITION p1 VALUES in (3, 4),
SUBPARTITION p2 VALUES in (5, 6)
),
PARTITION dp1
(
SUBPARTITION p3 VALUES in (1, 2),
SUBPARTITION p4 VALUES in (3, 4),
SUBPARTITION p5 VALUES in (5, 6)
)
PARTITION dp2
(
SUBPARTITION p6 VALUES in (1, 2),
SUBPARTITION p7 VALUES in (3, 4),
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SUBPARTITION p8 VALUES in (5, 6)
)
)i

2.12.1.11 KEY-HASH

(F2Y
BUE— P HZNKEY-HASHD X%, EPENM o XEgia— M ag— MNA LB FHX,
CREATE TABLE [ schema. Jtable_name
table_definition
PARTITION BY [LINEAR] KEY(expr) [PARTITIONS num]
SUBPARTITION BY [LINEAR] HASH (expr) [SUBPARTITIONS sub_num]
(partition_definition [, partition_definition] ...);
Hrh, partition_definitionJ3:

PARTITION partition_name
(subpartition_definition [, subpartition_definition] ...)

subpartition_definitiong:

SUBPARTITION subpartition_name

& 2-25 SHUKA

SRR A

table_name ZOIEIRZR

expr PXFEFRIAT, BRIRSIFINTER, RFFRIEE,
partition_name DB, B—1MERPFTEE,

subpartition_nam | FOXZR, A—IEFAATEE,

e

=B

KEY-HASHZRRsE AR B

CREATE TABLE tbl_key_hash
(
col1 INT,
col2 INT,
col3 varchar(20),
col4 DATE
)
PARTITION BY KEY(col1) PARTITIONS 3
SUBPARTITION BY HASH(col2) SUBPARTITIONS 2;
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2.12.1.12 KEY-KEY

B

BIE—P IS KEY-KEYDXER, EREMDKABEE— I H— AR FOK.

CREATE TABLE [ schema. Jtable_name

table_definition

PARTITION BY [LINEAR] KEY(expr) [PARTITIONS num]
SUBPARTITION BY [LINEAR] KEY(expr) [SUBPARTITIONS sub_num]
(partition_definition [, partition_definition] ...);

Hrh, partition_definitionJ3:

PARTITION partition_name
(subpartition_definition [, subpartition_definition] ...)

subpartition_definition/9:

SUBPARTITION subpartition_name

& 2-26 ZHRHA

SHBWR

i

table_name

ZEEAIRBN

expr

PXFERFAI, BRIRSHFINTER, RZRFFRFEEE,

partition_name

DEER, EB—MERPFTEE,

subpartition_nam
e

FHXBMR, B—PRPFATEE.

{ERzA

KEY-KEYZEEI (R BI
CREATE TABLE tbl_key_key

(
col1 INT,
col2 INT,
col3 varchar(20),
col4 DATE

)

PARTITION BY KEY(col1) PARTITIONS 3
SUBPARTITION BY KEY(col2) SUBPARTITIONS 2;

2.12.1.13 KEY-RANGE

Ay ~,
=y

BIE— P HZPKEY-RANGED X R, HPSM o XAgeE— 1 aE— AL FH K.
CREATE TABLE [ schema. Jtable_name

table_definition
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PARTITION BY [LINEAR] KEY (column_list)
SUBPARTITION BY RANGE {(expr) | COLUMNS(column_list)}
(partition_definition [, partition_definition] ...);

Hrh, partition_definition/g:

PARTITION partition_name

(subpartition_definition [, subpartition_definition] ...)

subpartition_definition/g:

SUBPARTITION subpartition_name
VALUES LESS THAN {value | value_list | MAXVALUE}

& 2-27 280508
SHEW R
table_name ZoIEAIERBR,
expr PREFEFRAN, BEIRSHFINTER, [SIFFEFERE,
column_List RANGE COLUMNSRITER ER, PXFERIIER, FxiFk
value PXIBRE,
value_list LIST COLUMNSHIIER MMER, 21MFERINERE.
MAXVALUE =AE.
partition name | SEGHR, B—NEHRAES.
subpartition_nam | FHEEH, E— A EHAAES.
e

sERGI

KEY-RANGEZEY YRR~
CREATE TABLE tbl_key range

(

)

col1 INT,

col2 INT,

col3 varchar(20),
col4 DATE

PARTITION BY KEY(col1)
SUBPARTITION BY RANGE COLUMNS(col4)

(

PARTITION pO(

SUBPARTITION p0_q1_2023 VALUES LESS THAN('2023-04-01"),
SUBPARTITION p0_g2_2023 VALUES LESS THAN('2023-07-01"),
SUBPARTITION p0_g3_2023 VALUES LESS THAN('2023-10-01"),
SUBPARTITION p0_g4_2023 VALUES LESS THAN('2024-01-01")

)
PARTITION p1(

SUBPARTITION p1_q1_2023 VALUES LESS THAN('2023-04-01"),
SUBPARTITION p1_g2_2023 VALUES LESS THAN('2023-07-01"),
SUBPARTITION p1_g3_2023 VALUES LESS THAN('2023-10-01"),

MAERRAS 01 (2025-02-21)

WRIERE © LEARITERARERAF

78




Z=HEUEZE TaurusDB
RN A

SUBPARTITION p1_q4_2023 VALUES LESS THAN('2024-01-01")
)I

PARTITION p2(
SUBPARTITION p2_q1_2023 VALUES LESS THAN('2023-04-0
SUBPARTITION p2_q2_2023 VALUES LESS THAN('2023-07-0
SUBPARTITION p2_q3_2023 VALUES LESS THAN('2023-10-0
SUBPARTITION p2_q4_2023 VALUES LESS THAN('2024-01-0

)

)i

’

’

1)
1),
1)
1)

2.12.1.14 KEY-LIST

AL
1ai

BIE— B IKEY-LISTo X%, HFSMOXAEE— IR —MNMALRNFI K.

CREATE TABLE [ schema. Jtable_name

table_definition

PARTITION BY [LINEAR] KEY (expr)
SUBPARTITION BY LIST {(expr) | COLUMNS(column_list)}
(partition_definition [, partition_definition] ...);

Hrh, partition_definitionJg:

PARTITION partition_name
(subpartition_definition [, subpartition_definition] ...)

subpartition_definitiong:

SUBPARTITION subpartition_name VALUES IN (value_list)

£ 2-28 SH1%AA

SHETR R

table_name EBEAIRBIR

expr PXFERFIAIL, BRIRSIFINTER, RZFFRFEE,

o

column_list LIST COLUMNSHIIBR MER, PXFEIIE, FxiFRA

value_list FERIE,

partition_name PREWR, B—PERPAOUEE,

subpartition_nam | FRXZIR, F— P EHFFATEE,

e

{EFRpB
KEY-LIST2£EA9E A

CREATE TABLE tbl_key_list
(

col1 INT,

col2 INT,
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col3 varchar(20),
col4 DATE
)
PARTITION BY KEY(col1)
SUBPARTITION BY LIST(col2)
(
PARTITION dpO (
SUBPARTITION pO VALUES in (1, 2),
SUBPARTITION p1 VALUES in (3, 4),
SUBPARTITION p2 VALUES in (5, 6)
)
PARTITION dp1
(
SUBPARTITION p3 VALUES in (1, 2),
SUBPARTITION p4 VALUES in (3, 4),
SUBPARTITION p5 VALUES in (5, 6)
)
PARTITION dp2
(
SUBPARTITION p6 VALUES in (1, 2),
SUBPARTITION p7 VALUES in (3, 4),
SUBPARTITION p8 VALUES in (5, 6)
)
);

2.12.2 LIST DEFAULT HASH

LIST DEFAULT HASHERER—RAISZIFMFNS X 2EE : LISTFIHASH . RiE=EiE
LISTO X, AESLISTS XMUAISIESMIEDEFAULTS X E, DEFAULTSXINRE
ZNDXNABIEHASHIINE . LIST DEFAULT HASHS X 2BV 3 FATELIST VALUESSY
HAEGUURTEE SIS .

BRI
e  TaurusDBRYAZMR AR K FZEF2.0.54.240600,
o IRE4EMFFErds_list_default_partition_enabledf{EION
EFAPRS!
e —#RDEFAULT PARTITIONSF— a2 DEFAULTHX .
o TS XLIST+DEFAULT, {EEPARTITION{YZiEF— "4 DEFAULTHS X 6
o —HPX—DEFAULTLXBIERT, SHFMEEREN"HESK,
o —PPXZBADEFAULTLDXAIERT, {XSZHFHASHEKEY — Ko X,
21508

SR BERmBITIZESHrds_list_default_partition_enabled (&R S a2 F
LIST DEFAULT HASHIHgE,
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£ 2-29 S¥15AA
SHBWR 51 iz}
rds_list_default_partition | Global LIST DEFAULT HASHIhgE
_enabled EHFX.
BESEET:
e ON: JZHLIST
DEFAULT HASHIBAE,
e OFF: XFJLIST
DEFAULT HASHIB&E,

£l LIST DEFAULT HASH 5 X%

A RN
o 1BZXE
CREATE TABLE [ schema. ] table_name
table_definition
PARTITION BY LIST [COLUMNS] (expr)
SUBPARTITION BY ...
(list_partition_definition|, ..., list_partition_definition],
default_partition_definition
)
Hrh, default partition_definition)3:
PARTITION partition_name DEFAULT [PARTITIONS number]
B O XIEXBLER DX, TRHXBZIFFERLIST DEFAULTS X
ZEMZZDT

SUBPARTITION subpartition_name DEFAULT
7 2-30 SRR

SHEMR S5
table_name E0IRAIREIR

partition_name | ¢ HE—DEFAULTH XA, RO XBWR. FalS5HMS
XEXEE,

o YHBEZ/DEFAULTS XAT, RRDXZHREIR.
“partition_name+FS " TRDXBZIR,

subpartition_n | FRXEIR. BA—1MRPAATEE, FRXESRZHF—
ame DEFAULTR[X .

number DEFAULT 9 X3ZBBISF LN 95 Benumber N X,
numberfE S X 1NE, PARTITIONS number,—E_J IJF'i, N
1EERS, WEIAA—DEFAULT X,

o RfI
SIS DEFAULTS R REIMNT:

CREATE TABLE list_default_tbl (
a INT,
b INT
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)

PARTITION BY LIST (a)

(PARTITION pO VALUES IN (1,2,3,4,5),
PARTITION p1 VALUES IN (6,7,8,9,10),
PARTITION pd DEFAULT);

BIE S DEFAULT X AIAN T :

CREATE TABLE list_default_hash (

a INT,

b INT
)
PARTITION BY LIST (a)
(PARTITION p0 VALUES IN (1,2,3,4,5),
PARTITION p1 VALUES IN (6,7,8,9,10),
PARTITION pd DEFAULT PARTITIONS 3);

{EFELIST COLUMNS~FI0T:

CREATE TABLE t_goods
(
country VARCHAR(30),
year VARCHAR(60),
goods  TEXT
) PARTITION BY LIST COLUMNS(country)
(
PARTITION p1 VALUES IN ('China'),
PARTITION p2 VALUES IN ('USA"),
PARTITION p3 VALUES IN (‘Asia'),
PARTITION p3 VALUES IN ('India'),
PARTITION p_deft DEFAULT PARTITIONS 5
)

BTEXPLAINBESX:
EXPLAIN SELECT * FROM list_default_hash;

ERGERNT:

fomt + + + + + + + +
t + t t + t t t t

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows
filtered | Extra |

+-- + + + + + + + +
t + t t + t t t t

Fommmmee B +
| 1]SIMPLE | list_default_hash | p0,p1,pd0,pd1,pd2 | ALL | NULL | NULL | NULL | NULL |
1| 100.00 | NULL |

+--——+ +
Fommmmee B +

1 row in set (0.04 sec)

— RS XSZIFLIST DEFAULTSERY, RAIANTF:

CREATE TABLE test (a int, b int)

PARTITION BY RANGE(a)

SUBPARTITION BY LIST(b) (

PARTITION part0 VALUES LESS THAN (10)

( SUBPARTITION sub0 VALUES IN (1,2,3,4,5),
SUBPARTITION sub1 DEFAULT),

PARTITION part1 VALUES LESS THAN (20)

( SUBPARTITION sub2 VALUES IN (1,2,3,4,5),
SUBPARTITION sub3 DEFAULT),

PARTITION part2 VALUES LESS THAN (30)

( SUBPARTITION sub4 VALUES IN (1,2,3,4,5),
SUBPARTITION sub5 DEFAULT));

—59yXTFES/NLIST DEFAULT HASHO RIS R T, {NSiEHASHELKEY — 2%
PX:

+ + + + + + +
t t + t t t t
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CREATE TABLE list_default_hash_sub (
a INT,
b INT

)

PARTITION BY LIST (a)

SUBPARTITION BY HASH (b) SUBPARTITIONS 20
(PARTITION pO VALUES IN (1,2,3,4,5),
PARTITION p1 VALUES IN (6,7,8,9,10),
PARTITION pd DEFAULT PARTITIONS 3);

{E4Z LIST DEFAULT HASH 5[ X3%

LIST DEFAULT HASH X2 FrB 18D X RANEL, B3EALTER TABLE ADD
PARTITION. ALTER TABLE DROP PARTITION. ALTER TABLE REORGANIZE
PARTITION. ALTER TABLE TRUNCATE PARTITION. ALTER TABLE EXCHANGE
PARTITION. ALTER TABLE OPTIMIZE PARTITIONALTER TABLE REBUILD
PARTITION. ALTER TABLE REPAIR PARTITION. ALTER TABLE ANALYZE
PARTITION. ALTER TABLE CHECK PARTITION#&{E. [ TALTER TABLE ADD
PARTITION, ALTER TABLE DROP PARTITION, ALTER TABLE REORGANIZE
PARTITIONBYFBIERGEZMIRS, HanEZREEMERND XEERGEZ—

*io

e ALTER TABLE ADD PARTITION

ADD DEFAULT PARTITION

T8 EDEFAULTS XHUEBLISTS X ZE, 1@I1TADD PARTITIONIEN
DEFAULTS X, {#Z2ZRELIST DEFAULT HASH X

ALTER TABLE table_name ADD PARTITION (default_partition_definition)

EAI— P DEFAULTS XN T :

CREATE TABLE list_tab (

a INT,

b INT
)
PARTITION BY LIST (a)
(PARTITION pO VALUES IN (1,2,3,4,5),
PARTITION p1 VALUES IN (6,7,8,9,10)
)
ALTER TABLE list_tab ADD PARTITION(PARTITION pd DEFAULT);

HEHANFENDEFAULT X I T :

CREATE TABLE list_tab (

a INT,

b INT
)
PARTITION BY LIST (a)
(PARTITION pO VALUES IN (1,2,3,4,5),
PARTITION p1 VALUES IN (6,7,8,9,10)
)
ALTER TABLE list_tab ADD PARTITION(PARTITION pd DEFAULT PARTITIONS 2);

ADD LIST PARTITION
LIST DEFAULT HASH#%3 [XZRALTER TABLE ADD PARTITIONIE &2 $3H#FH
WITHOUT VALIDATIONIETGARNALISTS X o

ALTER TABLE table_name ADD PARTITION(
list_partition_definition|, ..., list_partition_definition])
WITHOUT VALIDATION

FE— I LISTS XA T :
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CREATE TABLE list_default_hash (
a INT,
b INT
)
PARTITION BY LIST (a)
(PARTITION pO VALUES IN (1,2,3,4,5),
PARTITION p1 VALUES IN (6,7,8,9,10),
PARTITION pd DEFAULT PARTITIONS 3);
ALTER TABLE list_default_hash ADD PARTITION(
PARTITION p2 VALUES IN (11,12,13)
YWITHOUT VALIDATION;

WIT/E, list_default_hashFZBSEIN—LISTSXp2, p24igBEiE.
(MARY::|

—B{#&R T without validationiFZhlistp X, EEMLFLIT ALTER TABLE ..
REBUILD ALL'#<, EFPEEIE. SUEIERSENRSE, BEMFIINSXE
MHEEPERIEDEFAULTS XA, EEIGIHESEdefault ? XEE/MFRE, F2F
Biis, SEMETEMRETIE, EINEERALTER TABLE REORGANIZE PARTITIONIE
%, MDEFAULTD XD EIBOEIE, EBIHAILISTOX

ALTER TABLE DROP PARTITION

DROP PARTITION{2{ERT, HBE—IRMEMIREEPDEFAULTS X, A2iFRMIBRER
SDEFAULTH X .

#1TDROP PARTITIONIR(E, BIFREFESXAYREIANT:

ALTER TABLE list_default_hash DROP PARTITION pdO,pd1,pd2;
Query OK, 0 rows affected (0.33 sec)
Records: 0 Duplicates: 0 Warnings: 0

MERL:E
B YRR ER S DEFAULT S KA SHREE o
ALTER TABLE list_default_hash DROP PARTITION pdo;

RIEERAT:

ERROR 8078 (HY000): DROP PARTITION cannot be used on default partitions of LIST
DEFAULT, except once dropping all default partitions

ALTER TABLE REORGANIZE PARTITION

REORGANIZE PARTITION#{ERS, REE—IRMEHENERBDEFAULTS X, F3ZF5HR
1EXEBS DEFAULT X .

- {£FIREORGANIZE PARTITIONZ{ERILAKZEDEFAULT S XA :
ALTER TABLE list_default_hash
REORGANIZE PARTITION
pd0,pd1
INTO(
PARTITION pd DEFAULT PARTITIONS 3);

#1T7fE, DEFAULTDXAIMNEESH21TAB .

- {FFREORGANIZE PARTITIONELAMDEFAULT S K EH—PLISTH X :
ALTER TABLE list_default_hash
REORGANIZE PARTITION
pd0,pd1
INTO (
PARTITION p2 VALUES IN (20,21),
PARTITION pd DEFAULT PARTITIONS 2);

WITE, list_default_hashfy XESIEN—NLISTSXp2, p2he=E M
DEFAULTZ XA B HHRAIFFEVALUES IN (20,21)89%0RE
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{EFAREORGANIZE PARTITIONBJLAGFH—1LISTS X E|DEFAULTS X
ALTER TABLE list_default_hash
REORGANIZE PARTITION
p2, pdoO, pd1
INTO (
PARTITION pd DEFAULT PARTITIONS 2);

WiTIE, LISTOXp2&&FHEIDEFAULTDXE,

{EFIREORGANIZE PARTITIONBLAMDEFAULTS X 5 EER5 valuesiliZEl
LISTHK:
ALTER TABLE list_default
REORGANIZE partition
p2, pdO, pd1
INTO (
PARTITION p2 VALUES IN (20,21,22,23,24),
PARTITION pd DEFAULT PARTITIONS 4);

HATIE, p2B9%E S EIPARTITION p2 VALUES IN (20,21)Z5JgPARTITION p2
VALUES IN (20,21,22,23,24), #ENAIEIEHSMMDEFAULTS XHZEIp2

2.12.3 INTERVAL RANGE

INTERVAL RANGEZ XK ERANGED XFEAIY B, MRANGED XFEIEANEUERT, R
BANFIEEL SR EFEL XATEE, BoEaANHFHESIREEIR;

MXFFINTERVAL RANGES X 3R, HIHEANNEIBBEIMEL XASEEN, AiFsuE
FEEARIEINTERVALF IR EIIS BRI S INFR O X o

HURRSR

TaurusDBAIMZhR AR K FEF2.0.54.240600,

o IBE4FMFXrds_interval_range_enabledf9{E 0N,

{EFABRH!

e INTERVAL RANGEERARZ#FHASH/KEY KA X

e KEYRANGE COLUMNS(column_Llist) INTERVAL([type], value)fizztigiA
INTERVAL RANGEFRAT :

column_list ( S X ) hIINHREENT, HEREEREEEAsEDATE/
TIME/DATETIMEZ.H!
MRS XHFEZEER, INTERVALRYEfREE type AEFERIEE,

WMNESXEEFDATEZES, INTERVALRYEIFREE type HBEENYEAR,
QUARTER. MONTH. WEEK. DAY,

MBS XEATIMESEEY, INTERVALAEIFEZEE type RAEZEXHOUR .
MINUTE. SECOND,

AR5 X B IDATETIMEZEEY, INTERVALRYEIFEZEE type BT LABYYEAR,
QUARTER. MONTH. WEEK. DAY. HOUR. MINUTE. SECOND.,

EfR{Evalue RBEIEEEE],
FNERINTERVALKYEIfRZEELESECOND, [EfEAge/\F60,

o XEYRANGE(expr) INTERVAL(value) FZz{H##RINTERVAL RANGEXIRIRS, exprzk
IAAVEE RN AR, [B)fREvalue HBENIEEEH,

o AZiHFAINSERT ..SELECTiEA. INSERT ..ON DUPLICATE KEY UPDATEE
A). UPDATEEAIftA D XFTIE,
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e LOAD DATARAZA DX B (MNRD KBS TERBAIIERSTE, sER
load dataS NI, MRS KIRBESBAKIEATSERE, load dataLixft/x 1R
SNHIEEY ) -

J Eiqﬂtﬂiﬁﬂ&*ﬁj\liéim —Bi o XEIEMIN, F3ZHEFELR.
o BREMSXER_pIFANKEEER, BLtEFRENLUFFIINSXETES
HOrXBEEK.

e  SET INTERVAL([type], value) FHR1EFFINTERVAL RANGEZRFIRANGE, il
RXEHEE DK, ,i%_?& > X AHASHELKEYZEEY

e SET INTERVAL([type], value) FatypeFvalueBUEEZFEEH D X FiL expr
a9 Xcolumn_listA9295=

% 2-31 SEURA

SHEW 5| SR
rds_interval_range_enabl | Global INTERVAL RANGEIhgE:
ed Pt

BESEET:

e ON: JZSHINTERVAL
RANGEIf&E,

e OFF: XFINTERVAL
RANGEIN&EE,

8172 INTERVAL RANGE X3

INTERVAL RANGED XFRE MBI LT RANGED XK, {EZ2 TINTERVALF A,
Bk

CREATE TABLE [IF NOT EXISTS] [schema.] table_name
table_definition
partition_options,

Hrh, partition_options)3:

PARTITION BY
RANGE {(expr) | COLUMNS (column_list)}
{INTERVAL(value) | INTERVAL(type, expn}
(partition_definition [, partition_definition] ...)

partition_definition)3:

PARTITION partition_name
[VALUES LESS THAN {expr| MAXVALUE}]
[[STORAGE] ENGINE [=] engine_name]
[COMMENT [=] 'string' ]
[DATA DIRECTORY [=] 'data_dir']
[INDEX DIRECTORY [=] 'index_dir']
[MAX_ROWS [=] max_number_of rows]
[MIN_ROWS [=] min_number_of rows]
[TABLESPACE [=] tablespace_name]
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Hrh, INTERVALFAUXZIFREEREUE (value ) FRIEIFRSEEY (type) o
INTERVALFB)XEXSE7ER

% 2-32 ¥R

SHEWR SR
INTERVAL (value) {FFRANGE (expr) Z& RANGE

COLUMNS(column_list) B column2EEIZESAT,

INTERVALFBHNER, HfvalueXFREIREE, ©IR

RIFEH,
expr RANGE(expn i XFIAT,, BRIR ST,
column_list RANGE COLUMNS(column_list) 99 X=FERFIZEK, &

INTERVAL RANGEZ>XZEH, column_list REE2E51,

INTERVAL(type, value) | {EEFBRANGE COLUMNS(column_list) Bcolumn_list2

DATE/TIME/DATETIMEZEERS, INTERVALFEIATAE
Bz iFsHRa2EE! ( YEAR., QUARTER. MONTH,

RFEREE, VRSIEEH; ZHtypeJSECONDZEER!
B, 18lfgAee/NF60,

WEEK. DAY. HOUR. MINUTE. SECOND ) , value

=, HetypeKFKiBREE, valueXRBIREIE. type

EFREUE ( value) FRIERRSEEY ( type ) BOEH—EHAR:
o EFEHUE (expr)

B91000 M IFHNE— T D X

T
INTERVAL(1000)

o HJEEE!

& (YEAR)

DIERBMHRERMD RNER, 8—FHNEIEHAR—DKX,
AN

INTERVAL(YEAR, 1)

=& ( QUARTER)

DZEEASRIRERHDEXNERE, 8B—FENSEEANE— DX,
AN

INTERVAL(QUARTER, 1)

B (MONTH)

IBABRMREBS XAER, 8—BREIEHAE— 2K,
AN

INTERVAL(MONTH, 1)

& (WEEK)

E}J\:Jﬁ?ﬂ%ﬁiﬁ%ﬁﬂﬁ@ﬁ'ﬂ@ﬁ%, 5—REANMEEANR— DX, =i

INTERVAL(WEEK, 1)
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- H(DAY)
IBARREEMS KAER, §—HRNEIEEAR— 59X,
AN

INTERVAL(DAY, 1)
- B (HOUR) LUNITARMKEBSXMER, &—/\ITHEEHNE—
MK,
AN LN
INTERVAL(HOUR, 1)
- 9 (MINUTE) oA MngEEmS XMER, S—2HrsuEENE
— oK,
RN
INTERVAL(MINUTE, 1)
- %9'\‘ ( SECOND ) LA A AngE RS XAEE, S0 HIEIRHAR—
5380
R

INTERVAL(SECOND, 60)
AR RBiGorder_timefE D X2, 1ZiafRkosales®k,
EHIREDCE— NAAIINTERVAL RANGES X, HEEHIFEANEIE, REAMT:

CREATE TABLE sales

(
id BIGINT,
uid BIGINT,
order_time DATETIME

)
PARTITION BY RANGE COLUMNS (order_time) INTERVAL(MONTH, 1)

(
PARTITION pO VALUES LESS THAN('2021-9-1')
)

[INTERVAL RANGED XFRFIEANEYE, AT :

INSERT INTO sales VALUES(1, 1010101010, '2021-11-11");

HBAEIERS, SHOW CREATE TABLEZ fJsalesEEN . FIHIEENT:

CREATE TABLE “sales” (

‘id” bigint DEFAULT NULL,

“uid” bigint DEFAULT NULL,

“order_time" datetime DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_0900 _ai_ci
/*'50500 PARTITION BY RANGE COLUMNS(order_time) */ /*199990 800220201
INTERVAL(MONTH, 1) */
/*150500 (PARTITION pO VALUES LESS THAN ('2021-9-1') ENGINE = InnoDB,

PARTITION _p20211001000000 VALUES LESS THAN ('2021-10-01 00:00:00') ENGINE = InnoDB,
PARTITION _p20211101000000 VALUES LESS THAN ('2021-11-01 00:00:00') ENGINE = InnoDB,
PARTITION _p20211201000000 VALUES LESS THAN ('2021-12-01 00:00:00') ENGINE = InnoDB)

*/

BT _EARAIAZTINTERVAL RANGEZ X BEHE 0T _p20211001000000,
_p20211101000000. _p20211201000000=M9X, XBEFE ‘ p’ EIEEND
XEZ2BEFRBIRGHIAN, FHEESK (CIEMDRAEFEHZDXARE)
B, FEIEER ‘_p’ (ERRIRND RS

INTERVAL RANGEZRSZ#ZFHASHERKEYZERIZERIR — RS X, Flin:
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CREATE TABLE sales_ir_key
(
dept_no INT,
part_no INT,
country  varchar(20),
date DATE,
amount INT
)
PARTITION BY RANGE(month(date)) INTERVAL(1)
SUBPARTITION BY KEY(date) SUBPARTITIONS 2
(
PARTITION g1_2012 VALUES LESS THAN(4)
(SUBPARTITION sp_001,
SUBPARTITION sp_002),
PARTITION g2_2012 VALUES LESS THAN(7)
(SUBPARTITION sp_003,
SUBPARTITION sp_004)
);
CREATE TABLE sales_ir_hash
(
dept_no INT,
part_no INT,
country  varchar(20),
date DATE,
amount INT
)
PARTITION BY RANGE COLUMNS(date) INTERVAL(YEAR, 1)
SUBPARTITION BY HASH(TO_DAYS(date)) SUBPARTITIONS 2
(
PARTITION q1_2012 VALUES LESS THAN('2021-01-01")
(SUBPARTITION sp_001,
SUBPARTITION sp_002),
PARTITION g2_2012 VALUES LESS THAN('2022-01-01")
(SUBPARTITION sp_003,
SUBPARTITION sp_004)
);
INTERVAL RANGE £ XZRSFEHEFRNEEEKR
BE:
E{thZE IR IINTERVAL RANGED X 3,
ALTER TABLE table name
table_definition
partition_options,
Hrh, partition_options)3:
PARTITION BY
{ RANGE{(expr) | COLUMNS(column_list)} }
{ INTERVAL(type, value) | INTERVAL(value) }
[(partition_definition [, partition_definition] ...)]
partition_definition/3:
PARTITION partition_name
[VALUES LESS THAN {expr | MAXVALUE}]
[[STORAGE] ENGINE [=] engine_name]
[COMMENT [=] 'string' ]
[DATA DIRECTORY [=] 'data_dir']
[INDEX DIRECTORY [=] 'index_dir']
[MAX_ROWS [=] max_number_of _rows]
[MIN_ROWS [=] min_number_of _rows]
[TABLESPACE [=] tablespace_name]
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INTERVALFB)KEXSE5ER :

£ 2-33 2#45B8

SHEWR SHuA
INTERVAL (value) {EFRANGE (expr) 5t& RANGE

COLUMNS (column_Llist) B column 2 E B == EGAT,
INTERVALFHIRIER, EvalueXFRIEIIREIE, %R

EIFEH,
expr RANGE (expr) P X FRIATL, BRIRSIFEHEE,
column_list RANGE COLUMNS (column_list) 99 X=ERFIE, £

INTERVAL RANGEZ XZEH, column_listHEE2E5,

INTERVAL(type, value) | EFHRANGE COLUMNS(column_list) Bcolumn_list2
DATE/TIME/DATETIMEZEEURY, INTERVALFTIRIRE
=, HebtypeXRiERER, valueXKEIFHE, type
BaisziFsthAtiaZEE! (YEAR. QUARTER. MONTH.
WEEK. DAY. HOUR., MINUTE. SECOND) , value
RFENBHE, VRBIEES; HtypeJSECONDZEE!
BY, [EfEAEE/NF60,

INTERVAL RANGES X R AEMEESERINNZER, XEBpartition_options 2Rk
B9,

ALTER TABLE table_name table_definition
[partition_options];

]l
YGEL{thSERIZE4E S INTERVAL RANGESE:

CREATE TABLE orders(
orderkey BIGINT NOT NULL,
custkey BIGINT NOT NULL,
orderdate DATE NOT NULL
D%
ALTER TABLE orders

PARTITION BY RANGE COLUMNS(orderdate) INTERVAL(MONTH, 1) (
PARTITION pO VALUES LESS THAN('2021-10-01")

D5

YZINTERVAL RANGEZRE (L N EhZERIR:

CREATE TABLE orders (a INT, b DATETIME)
PARTITION BY RANGE (a) INTERVAL(10)

(
PARTITION p0 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)
)
ALTER TABLE orders PARTITION BY LIST COLUMNS (a)
(

);
{E2ZINTERVAL RANGEZEHJINTERVALFAIEE:

PARTITION pO VALUES IN (1, 11, 25)
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CREATE TABLE orders (a INT, b DATETIME)
PARTITION BY RANGE (a) INTERVAL(10)

(

PARTITION p0O VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)

)i

ALTER TABLE orders PARTITION BY RANGE (a) INTERVAL(20)

(

PARTITION p0O VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)

)
# SEERINTERVALFA]

ALTER TABLE orders PARTITION BY RANGE (a)

(

PARTITION p0O VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)

)
# SININTERVALFA]

ALTER TABLE orders PARTITION BY RANGE (a) INTERVAL(100)

(

PARTITION p0O VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)

)i

SET INTERVAL a3z #F

STHHEFISET INTERVALFAMEBINTERVAL RANGEZRTE M AIINTERVALF Al E)fR2EEY
HiEMRE, tBAISEIERREARININTERVALF G,

Bix:

ALTER TABLE table_name SET INTERVAL {() | (type, value) | (value)};

& 2-34 SEURAB

SHBR Sy

type Bz iEsihAd|azEs! ( YEAR. QUARTER, MONTH.
WEEK. DAY. HOUR. MINUTE., SECOND) , <&z
EERASHFZRENER.

value 1EEIEPRRIBIEAN . HtypeISECONDZERIRT, EfFF
BENTF60,

]

{E2ZINTERVAL RANGEZERHAJINTERVALZERFE .

CREATE TABLE orders(

orderkey BIGINT NOT NULL,
custkey BIGINT NOT NULL,
orderdate DATE NOT NULL

)

PARTITION BY RANGE COLUMNS (orderdate) INTERVAL(MONTH, 1) (

)

PARTITION p0O VALUES LESS THAN('2021-10-01")

ALTER TABLE orders SET INTERVAL(YEAR, 1);

SCHIRANGEZFNINTERVAL RANGEZE 2 889451, o
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CREATE TABLE orders(
orderkey BIGINT NOT NULL,
custkey BIGINT NOT NULL,
orderdate DATE NOT NULL
)
PARTITION BY RANGE COLUMNS (orderdate) INTERVAL(MONTH, 1) (
PARTITION p0O VALUES LESS THAN('2021-10-01")

);

# MIERINTERVALF4]

ALTER TABLE sales SET INTERVAL();

# SININTERVALFA)

ALTER TABLE sales SET INTERVAL(DAY, 60);

A EE

BN{EXHRITHEEF & rds_interval_range_enabled><[7], "ALTER TABLE table_name SET
INTERVAL()" EAtha{ER ( FITERRINTERVAL RANGEZRRIINTERVALFRIEN (S
B, B HEBRANGER ) .

2.12.4 o5 XZ% MDL $4

AEMYSQUIEXERT, 5 XFRRIEIEILRIE(E (DML ) o X4EFR{(F (DDL) 25
PEEE, XEWRE D X4EP RV SRIERAHTT . 28T, SUZFAMIFRS KAYERIERXS
SN, XTERKIZE LIRFT 5 XERAIER

TaurusDB;kﬂ,T P XRAIFIMDLEL, (#1550 KRAVBIHEMNREREER T o XK, =
B9 X EAIDMLINSEDDL (EINFIMER DX ) AMDLE EASIEEEE, MK
k?mﬂ- > X ERIERYF &M

(AR
o HBEIIRAZIFDXEKEMDLEITNEE, BIEDROP PARTITION#EE. RANGEFILISTS
XBLAIADD PARTITIONIERE
e DROP PARTITIONIR{EFIADD PARTITIONIE{E{NZ4inplace&%, FsziFcopy
o HTFRERITLUZEASIERS, NRtransaction_isolationiZE
REPEATABLE-READZHESHIRERAI, EFHAN{TDDLEREFR, oJgesHIlulT
RS
ERR(E)R HYO000: Table definition has changed, please retry transaction,
XEEEUR, FNESHEE TDDLEIEFHPX . SJLABIEHRNITESkR
R FIX AN AR
Bl
e  TaurusDBRIZARAAFEF2.0.57.24090003 R {FEFHIZINAE o
e transaction_isolation2# N2 BIRERIIFTEIREN “READ-COMMITTED” ,
FE5D X% MDL $

RETLAUBIZ “rds_partition_level_mdl_enabled” S#EFREHD XKMDLEIINEE
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% 2-35 S¥{iHAH

SHEWR ]| R
rds_partition_level_ | Global D XEMDLEEFEFFRX, BRIAENOFF,
mdl_enabled ON: FEZXHFEMDLEHFE

OFF: XFHXFEMDLEHEHME
15188
EXIZESHEESE.

{ERTAI

73 X MDLIITIBE RS XRAVEURE GO0 X4HPIEEREE . AFRILIERS
R XFRISFHRERIBRT, BRIEMHITO XL

AN 2fERRA:
1. EBEEE.
mysql>

mysql> CREATE TABLE t1 ( c1 INTEGER NOT NULL PRIMARY KEY, c2 CHAR(10)) PARTITION BY
RANGE (c1) (

-> PARTITION pO VALUES LESS THAN (100),

-> PARTITION p1 VALUES LESS THAN (200),

-> PARTITION p2 VALUES LESS THAN (300),

-> PARTITION p3 VALUES LESS THAN (400),

-> PARTITION p4 VALUES LESS THAN (500));
Query OK, 0 rows affected (0.22 sec)

mysql> INSERT INTO t1 VALUES(0,'abc'),(100,'abc'),(200,'abc'),(300,'abc'),(400,'abc');
Query OK, 5 rows affected (0.02 sec)
Records: 5 Duplicates: 0 Warnings: 0

ERiRIHEES.
mysql> BEGIN;
Query OK, 0 rows affected (0.00 sec)

mysql> SELECT * FROM t1 WHERE c1 >= 300;

| 300 | abc |

| 400 | abc |

p S B +

2 rows in set (0.00 sec)

ERiw2LHIIEF DX,

mysql> ALTER TABLE t1 ADD PARTITION (PARTITION p5 VALUES LESS THAN (600));

Query OK, 0 rows affected (0.21 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysql> INSERT INTO t1 VALUES(500,'abc');
Query OK, 1 row affected (0.00 sec)

EFim RS NREBERINHD KEE.

mysql> SELECT * FROM t1 WHERE c1 >= 300;

| 300 | abc |

| 400 | abc |

| 500 | abc |

e SR +

3 rows in set (0.00 sec)
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EFim2MBRIES X .

mysql> ALTER TABLE t1 DROP PARTITION p0;
Query OK, 0 rows affected (0.13 sec)
Records: 0 Duplicates: 0 Warnings: 0

EZERIRITLUERIIBD XERFE, FinXEFE.
mysql> SHOW CREATE TABLE t1\G
1. row

Table: t1

Create Table: CREATE TABLE “t1° (

*c1” int NOT NULL,

*c2’ char(10) DEFAULT NULL,

PRIMARY KEY (c17)
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_0900_ai_ci
/*'50100 PARTITION BY RANGE ('c1°)
(PARTITION p1 VALUES LESS THAN (200) ENGINE = InnoDB,
PARTITION p2 VALUES LESS THAN (300) ENGINE = InnoDB,
PARTITION p3 VALUES LESS THAN (400) ENGINE = InnoDB,
PARTITION p4 VALUES LESS THAN (500) ENGINE = InnoDB,
PARTITION p5 VALUES LESS THAN (600) ENGINE = InnoDB) */
1 row in set (0.00 sec)

ERIR1RRES.
mysql> COMMIT;
Query OK, 0 rows affected (0.01 sec)

5 XEKEMDLEITHEEBIS FEDMLAIDDLISFEFSRENRI SR ERID X £, LRAF R
B, EPX4EPRT, Bidperformance_schema.metadata_locksZ&a]LABE S X3
AIMDLBHRENE R . BRI :

1.

ERIRIARES.
mysql> BEGIN;
Query OK, 0 rows affected (0.00 sec)

mysql> SELECT * FROM t1 WHERE c1 >= 500;

f S— B +
[cl |c2 |
f S— B +
| 500 | abc |
f S— B +

1 rows in set (0.00 sec)

E iK1 EEMDLBFREUAZS .
mysql> SELECT * FROM performance_schema.metadata_locks;

+ + + + +

+ + + + + + +
| OBJECT_TYPE | OBJECT_SCHEMA | OBJECT_NAME | COLUMN_NAME |
OBJECT_INSTANCE_BEGIN | LOCK_TYPE | LOCK_DURATION | LOCK_STATUS | SOURCE
OWNER_THREAD_ID | OWNER_EVENT_ID |

i ar + ar Aar

+ + + + + + +

| TABLE | test | t1 | NULL | 140082560509056 |

SHARED_READ | TRANSACTION | GRANTED | sql_parse.cc:8006 | 69 | 23|

| PARTITION | test | t1 | p5 | 140082560508384 |
SHARED_READ | TRANSACTION | GRANTED | sql_lex.cc:5434 | 69 | 23|

| TABLE | performance_schema | metadata_locks | NULL | 140082560511936 |
SHARED_READ | TRANSACTION | GRANTED | sql_parse.cc:8006 | 69 | 24|
+ + + + +

+ + + + + + +
4 rows in set (0.01 sec)

E iR 1SS HKE Tt RRAISHARED_READEIFNp55 X2 BIARISHARED_READ
i, Hep, p5sHOXEXLFEBI/UNX, BIISXEEILSE.
EFim2ffliRp55o X o

mysql> ALTER TABLE t1 DROP PARTITION p5;

E g1 EifEpsH X, HERHFMp5o XKBIRISHARED_READS, IthAtE A
w2 B9MIERpS D X SR EES .
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4. TIAEFImR2MRp5 D KIREL FIREERSF .

mysql> SHOW PROCESSLIST;

+ + + +
t t t t
+. +
t

| Id | User | Host | db | Command | Time | State

Info |

| 5] event_scheduler | localhost | NULL | Daemon | 33127 | Waiting on empty queue

| NULL |

| 13 | root | localhost:42926 | test | Query | 0| init | SHOW
PROCESSLIST |

| 14 | root | localhost:42936 | test | Query | 180 | Waiting for table partition metadata lock |
ALTER TABLE t1 DROP PARTITION p5 |

| 15 | root | localhost:42938 | test | Sleep | 1542 | |

NULL |

+. + + + + + +.
y t t t t t t

+. +
y t

4 rows in set (0.00 sec)

5 BEEFIRVRRESRE, ZRiR2MRp5o XANRIEREREZE, HITI0.
PRI
mysql> COMMIT;
Query OK, 0 rows affected (0.01 sec)

EFiR2:
mysql> ALTER TABLE t1 DROP PARTITION p5;

Query OK, 0 rows affected (1 min 2.48 sec)
Records: 0 Duplicates: 0 Warnings: 0

2.13 Ao {TEH

[RIBNR

RPN B RIC R NIRRT . ARTHINREENRIEE. 3
IE2IET . PIBESXERMESE .. BTSESWEIEERN, FEHE1TH,

E—IRARBEE—NFSEHRRT, HESRESSHTIRMNEHRERT, &
;ﬁ@%ﬁﬂ’ﬂﬁﬁ‘éﬁﬁﬁﬁéﬁ , FEERNDESRRBEMRA D EHAASBLAKE

ZEURE TaurusDBZIFRSITENMM, ERILIBE FaiEEmE BaniRaInNA
BARITER . ARITERFBEUIUKEBERARSITRIERERE .

TaurusDB#R1TEHAVZIEAN FEIFf7~: 99 9Counter_hash, Group_hash@&B73 o
HrhCounter_hashFZ B FLMARTHIBRIFIKT . Group_hash @ fTHISCRRCI

Hotspot groupfZ batchZBpl, RENHRSITIRHMERTRS
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Multi-Hotspot

SQLs

| | | | Hotspot sys
fold1 fold2 fold3 fold4 fold5
Counter_hash Hotspot Hotspot Hotspot
counter counter counter
I I I
Specified Keyword or
Automatically Detected P
y ' y -7
batch1
. Hotspot Hotspot Hotspot ®
Group_hash  Disabled | ' group group !
| | | ~ batch2
e
- -~

Update record

response

YR 5SR
e  TaurusDBSLHIRIPIIZARZA92.0.54.240600 5% LA_E AT 7 35 A% IhAE o
o INEE(FRILURUNT:

- whereRHrh REeERAFRIE—RS IIEELE, HERBEFHESEIC
R, BRI HCIEEEFH

- FRIFEXRZESY, BUSETRAEEEH.

- AXHEXFIABHIIEFER, SNSRI IEEETH.

- RAARAFURSTIERHHTHEANTTEINERE, BE—1tESESAME
EFHHEHE—FRSIFAR, FRFRERIE. BRRIIAFEXS, dBER
AOEIESY, BRARAIFHTE U=+, B =c-189RIE, FRIFHITc=d
+1, c=1+c, c=c+1+1, =1+cH1FERE, BUBRIMHCIEEZEH.

- HAardReEmESEM . BIEKAUTOCOMMITHON, FHEATEBEGIN,
COMMITETRABIESHER, SNESERIAIEEEH.

-  BEFERHOTSPOTRHRCHARITENRSES, HEE
rds_hotspot_auto_detection_thresholdi® & H3IE0, FBEHSITEIHBELNR

FIhEE ., BNEELUI AL IEEEF . rds_hotspot_auto_detection_threshold
AR R M SERE

- RWRCEBIER . HEELTHRERSIFPERSHICEEER.

- FiXfEstored function, triggerlAKevent{ER, BUNIEXIE iRl T
=
HOTSPQOT hints can not be used in stored function, trigger or event
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2 B IRZINEE

SRR

el

o {TATE: —hotspotFEFENR, IRTHUTKWEEEEHBRKilledrIZESS
Hb, BEESHIEIORESIERR, EHicFredo logflundo log, REEEHIRIZ
HEER, TERRENR. BMUMERIES ML HEIILBENTE.

2 2-36 SHU5EH

SHEW

S5

rds_hotspot

R TEITTR . BHIREHONKBERAR
RATEHFI

rds_hotspot_follower_wait_com
mit_interval

MRS, it NPHZERIRIBERRATE) . EBA7: 0
o METIANEEIBAISEA, BBOAK.
I FFFAMIRERISLH], ZINRENO, AR
BiEEZE,

rds_hotspot_leader_wait_followe
r_interval

BHEIERL . EBfi: fRD . (RFFRIESIERATLL
BRIERE TR . SHRESESTLUER
BE. SQPSEBIT20wRY, ENFIZ(EIREN100
BEEK.

rds_hotspot_auto_detection_thre
shold

ARREIRRINAL. BEAI0ETASITE
SORBIRE ., HRAMGERSTERIITS
B R B ERS E ah R T B3I

ab
BEo

rds_hotspot_batch_size_lower_li
mit

AEEIRENIZ KN, B2, XHAZTEIFIE
B, YleaderEMFEEEZEMNfollowerEE
2Z5ART, batchFiiH NIRITIRZS .

rds_hotspot_max_memory_size

fRo. Hgrouph BHIAFEIIRFIRT, BE=

grouppr S FEAYAE . Hcounter i FHRYATFE
ISERFIRT, IEBE==counterfT s BIINE . HHiS
R ERFSE=XETIHRE,

rds_hotspot_enable_time_statisti
cs

Bt BHEIRENONLISAIINEE .

x 2-37 RSB

W& 54RH

Hotspot_total_trx

{EAhotspot =B
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BT
'{klu\

1588

Hotspot_update_errors

ReBCEREN, FewEMMARITERES
A9EAZ o

Hotspot_trx_rollbacked

B ERSTAL, (BERTEIRAIPAK (leader ) RE

ERESHE,

T
—£FIMBADTW IR, EFHMERFIHERMER . ZBA
< (leader ) REEIRRT, FFEHR (follower ) IRE—
eEiR.

Hotspot_trx_committed

Hotspot_batch_size

Hotspot_batch_wait_time

RIS TE U S E—HOXEREAYETE, 8
AR o

Hotspot_leader_wait_follower
_time

FE— R AleaderFEF FfollowerZHICRE
¥, LeBSE 2 aETHtxleaderZFfollowerfYad
8, BRAIRED

Hotspot_leader_total_time

Hotspot_follower_total_time

18, SR,

Hotspot_follower_wait_comm
it_time

FE— xR followerEEE FleaderiF AL H
F, LEtE AR E— MollowerZfFleader
BAMKBERIRTE, BARED .

Hotspot_group_counts

B RARITERYN—E, AAFESOHURRE

Hotspot_counter_counts

. Z{ERcounterfI S E

R EF
BIRCIEAXRTAT:

3 2-38 #hiEkiEx

XiE=F ik
HOTSPOT B EREEFRINEE .
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{ERTA

(i3

ap

e
=

[}5:9

XEF i

[

NOT_MORE_TH | Bli&ll, FREMEAKRTFEE.
AN

NOT_LESS_THA | AaliflR, X RBIFMERNNFEE.
N

EPIARREFZHNEESQLIEARE ., HOTSPOTW R{EEEIHE, NOT_MORE_THANZ
NOT_LESS_THAN;& B ERIGIER,

Bign: RigideERy, cRintERT, IPASIFUATEE:

UPDATE c=c+1 where id=10 HOTSPOT;

UPDATE c=c+1 where id=10 HOTSPOT NOT_MORE_THAN 100; // cfEAXF100

UPDATE c=c-1 where id=10 HOTSPOT NOT_LESS_THAN 0; // ciBA&/\F0

UPDATE c=c+1 where id=10 HOTSPOT NOT_MORE_THAN 100 NOT_LESS_THAN 0; // clBEARKF
100, A~/hF0

UPDATE c=c+1 where id=10 HOTSPOT NOT_LESS_THAN 0 NOT_MORE_THAN 100; // clBEARKF
100, A~/hF0

L#BIINOT_MORE_THANZZNOT_LESS THANBIIRHIRT, £MEZEFiHIRIITEIR:

HOTSPOT field value exceeds limit

1. BlE=x, HESEE.
CREATE TABLE test.hotspot1 (
'id” int NOT NULL primary key,
¢’ int NOT NULL DEFAULT '0'
) ENGINE=InnoDB;
INSERT INTO test.hotspot1 VALUES (1, 1);

SET GLOBAL rds_hotspot = ON;

3. BHREL7I, AUTOCOMMIT,
SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED;
SET SESSION AUTOCOMMIT = ON;

4. KERaHOTSPOT(EFEH .
UPDATE test.hotspot1 SET c=c+1 WHERE id=1 HOTSPOT;

5. KMBEHRRITEIRE.
SHOW STATUS like "%hotspot%";

o Mi{IAtE
SCAAIEIAR : 8U32GB. 32U128GB
ECSHIfZ: 32U64GB
MR fedb-Jb= Y
M TR: sysbench-1.0.18
HURRE.:
- 1KER, 15HUR.
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- 8K, BERRIFEE.
o SHERE
rds_hotspot=ON
transaction_isolation=READ-COMMITTED
max_prepared_stmt_count=1048576
rds_global_sql_log_bin=OFF
o Wik
MR PR EERTE N |
CREATE TABLE sbtest (id int NOT NULL AUTO_INCREMENT,k int NOT
NULL DEFAULT '0',PRIMARY KEY (id));

MiKiEa

UPDATE sbtest%u SET k=k+1 WHERE id=1 hotspot;
o MiXBH=FIMLLER

Midizp=1: 8U32GBLHIENASITEE

MRER: FEHAYNERERERH, 4AFARIUTHARATRRBE, 1285
ERUEHEIRFEE, &=iEF9.2613,

QPs

140000

120000

100000

80000

60000

40000

20000

° 32 64 128 256 512 1024 2048 4098
FEH
—o—rils_hostspot=OFF  =—#=rds_hostspot=0N
lat_85
400
350
300
250
200
150
100

50

——0-"'/

32 64 128 256 512 1024 2048 4096
FEE

=e=r(l5_hostspot=0FF =—=e=rds_hostspot=0N
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MEXIZE2: 32U128GBSLAIE NI ITERT
MAER: 128HARIULHARABE, &aieF639E,
QPs

180000
160000

140000 ——
120000
100000

80000

50000

40000

20000

0
32 64 128 256 512 1024 2048 4096 8192 10240 12288 16384

HEH

—s—rds_hostspot=0FF =—s=rds_hostspot=0N

lat_95
120000
100000
80000
60000
40000
20000

0 _ o

3z 64 128 256 512 1024 2048 4096 8192 10240 12288 16384
HEH
—t==rrls_hostspot=0FF  =-#==rds_hostspot=0N

MiKIF=3: 32U 128GBSEISNM S ITEER
MR : 256 LA TFHATIRT, 512RUEHAIRFAMRBE, E==F78
Do
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2 ENAZIEE

QPs

400000
350000
300000
250000
200000
150000
100000

50000

0

32 64 128 256

512 1024 2048 4006 8192 10240 12288 16384
FEH

=e=rc]s_hostspot=0FF =e=rds_hostspot=0N

lat_95
60000

50000

40000

30000

20000

10000

e

32 64 128 256

5;2 10'24 20'48 4096 8192 10240 12288 16384
FEE

—e—rds_hostspot=0FF =—#=rds_hostspot=0N

2.14 ZHREEBESR RS

R AR T TaurusDBIRHAIZHE FEUERE LN R R B AEXIE EFGERREA

TheeEN

TaurusDBIZMRISTHFEIEINRE, ILEIRRFREE AES MEFRS, ESHIEEFERR
FIFEZ, HPESCHIHERE, FREFEHIECHEE. SRR RFRE
RARPEZERS, RRREEEISERRENMREINS . ST RNSEE, s8R
RIS AREFE RPN SSIEFRE o

ZHEFEEIEENRIEENT:
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AZNE 2 BIRZINeE
2-22 ZHFEEFRIEE
I
|
| |
: Tenant_1: 21 Tenant_2: 382 I
I
| |
| I
| I
| I
| I
HED | @& |
I
1 | I | |
([ | | | |
| | I [ |
-t -t ————— —— - L
| | | |
v k4
;@J}Eﬁ:ﬁ user 1RGSR user_2Fr G EE
fﬂF‘ﬁﬁTnE #HE i~ EFETE HiR
Als,
%ﬁﬁ%lm\

gNzR2-39F R AR RAYEXARE .
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2 BN AZIEE

*& 2-39 P RAARREXIKIE

FiRE%

HBXARIE

P

2P (Tenant) : HPPNEREETEIIRELGIZT, THIRE
S5ARPZLE. HRPEATHIERS. RFEREREEAHTS, LR
IhaEEETRFEZURFIISHEEE .

SZff): 4U16GB

LB tenantl |

oo o
‘l \

h— —
KUSERP Q sERz\ \
\

| EiEEe:
DB1 DB2

tenant2

HPRERRE

min_cpu: 1U

S —
/ /ussm‘ i
/'/ max_cpu: 2U I

RBTER

DB1@tenant1 — - M ‘DB1@tenant2‘ ‘DBZ@tenantZ
UéE]ﬂ@tenantJ USER2@tenant1 \USER1 USER1@tenant2

HEBCE (resource_config) : ALMBRRERIEEAFIZHAY
2, —resource_confighiid 7 X NAE P T EEB(FERAVE IR o

HEXZEFEId I Emin_cpufimax_cpusLIINGCPUERE_E IR

HTEE, NEUTRREE:

e RDS_SYS_CONFIG: RHFHEFPXINAIZIRECE, min_cpuBkiA
790.1 (BAL:CPURZEL) , max_cpuBIAASLEIRAERICPURZEL

e shared_tenants_config: =PI NAYERECE, min_cpu
ElEH0, max_cpuZIASSLAIFIASEICPUZEL

HFRBHIERENERISHEPD N ESHEFPTIEEER

RGP (sys_tenant) 1 REHEFZH 7 EE/EEEX THA
BYER, FERHIEESAIFRIBFRABTRSHER,, LR
PNERFHF . SBERGFEF TRIBPIEERSIEERN, FZAF
?rﬁﬂﬁ XN RIEHRESLAIH AR, BIRTiGaprat R FROEE
o

EiBEEP (user_tenant) | ZBHEFPEEERSHEP TNHTE
2, TEEP THMIEELANSHEPRERE, TiEaRisT,
HEZBEHP TR LORESGHEP TREIEE.

AFEIERNRIFRBFRERRE ( HR1ZSCPURIR )
E;:Ii;zﬂnmﬁBEEE’Jf’EFRTLﬂ—ﬁHPﬁﬁEﬁﬁjﬂf—“‘*ﬂi—'é;i
R

MEEFER: HPXBENZREESAIMIn_cpu>0, FEIRIEE
RIS R ZFE FRYCPURZELA /N Fmin_cpu,

HERFAF: KEENFERRTRELEshared_tenants_confighYfl
P, WESEECEAImMIn_cpu=0, %23’61755‘&&119%5%5):'5’] XIRis
X, REBRKRZREAHZHER . B, RFEB—3BoCPU
HR ( AZS#Himt_shared_cpu_reservedH{THLE ) _n,\;—I%HF',
FRIEHEHFPECPUSEII A S BT LSRN RRAYIE R . TH
EE%HF'%D,\;—=’Z§27FEF'EJLX‘EMI%ESHEE%E’\J%EEE%EEHELE

MAERRAS 01 (2025-02-21)

IRIERE © LATITERAGIRAT 104




=EUEZE TaurusDB

AL 2 ERRZIEE
FiRE% BXRARIE
R RBRPEREHEEIRESSAIMERZT, B—MEFELUAE

Z1TAF . SHEPIEREENAFENEERES, REINTA
FPRIFREENSH .

2-23 ARPERFREXRE

USER-1 Cunsumer_gmup‘](—){ Plan_directive Plan1

KIEEZEA (consumer_group )
ZMERAEBRIR— M RRESEE, XERAFRREEEREE
AFTREXAIERIR

&iFitxIE< (plan_directive )

BRITHIESHER T — M EREERARANERRERR, —1
BRITRIESH—NN—NMERESEE; — M RREEERATLIX
B2 RRTES, HPEZIRTFER— 1M RRITIIES,
NELHULINEE, SINTRBIERITRIBEER

®iEit%I (plan)

RFEHERIT IS SHNE A ER . —MERITRIKEB—ak

ENMRRIES . ERNERARIRITRAEG MRS IR S
SEHEEN, B—IMEFREZREEER— T RIREITL,

{sEFRZ0%N

o ZHPEEBSRREEINEEIFHEFPREIERR . HRRCPURIEIRE. BFPHR
CPURTRIRE .

o ZHHPEESRRREEINEEEETaurusDBLAIRZARA92.0.57.240900% A k.

o FHEZHFPEESSRREIIVMFRBthread poolIfEE.

o HEZHFPEESHFEREINACHE], ERILAIFHEIEEZR. BRER. £F
BERTEEBE@FR .

e ServerlesshYIFZHFEESARRSRING

e  ETaurusDBLAIAZERZA2.0.60.241200 % E A, $FiZaZAMNE (SI1E
MT_RESOURCE_CONFIG. MT_TENANT. MT_TENANT DB,
MT_RESOURCE_PLAN. MT_CONSUMER_GROUP.
MT_GROUP_MAPPING_RULE. MT_PLAN_DIRECTIVE ) ¥/t &5 | BiR A2 A
[E|DBA_RSRC_*Z2{pR5E .

e Binlog:

ERiBinlogis BB, WRAIFEEHEFAEBInlogSIRAEF IR
B, EitSmZEIEEEEF TIAFAEBInlog.
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o HUEE(LIE:

EHTAPYRAERRFIEZ S IRASIFF@EMAEIERE, SEEFR TRISIRETREZ

EHTAPS RS E N BirnnZES , (BEEERENBTEFE/SIFSIRINEEEK

R BinmiIES—3, Rt EEHEPEIZENEIRES T A EREUREEN

B@hiT%F/5F5 iRhae.

o FHNKE:
RS EFTFHI ZIRFXAIZSTHLAIBURZIFLH, RKRABSHEAXT, FHLHIAR
YIFET@IAER .. BUREER=TE,

o HPER:

- WNESLAIPRIZIAFFEITH, BTaurusDBELAIRZkRA/92.0.60.241200 % E
AL, FEEERFKDI2.0.60.2412002BIRIRANIGS . BRHEINE, B2
BRERLA), ZTRNEEARERETH, BUREENSHEFAXIBETENX
i

- R TaurusDBLBIMZARA/92.0.60.241200 8 HLA E, FHEEERKE
2.0.60.241200Z BUHIMRARIAS . BREBINE, fEinformation_schema
fTshow tablesEAIRER AL B RFISHIZIHME ( B1F
MT_RESOURCE_CONFIG. MT_TENANT. MT_TENANT DB.
MT_RESOURCE_PLAN. MT_CONSUMER_GROUP,
MT_GROUP_MAPPING_RULE. MT_PLAN_DIRECTIVE ) , (BT, 0
HEMEBIZHANETTEIE, SEFNERLAI,

- NERTaurusDBLAIR#ZFF2.0.60.241 200 A R LS, 7E
information_schema #l{Tshow tablesss<, AIRETLIEIEE B IiZRI=
FHNE ., EFRmZAMERAE, NEER, FEFMERLH.

o FAM:
-  SFABEXASHEAX, SIE2IEE. APEZEN, SRPREE5@

=k

F1Jo

- %‘%*HP'F, IR AIKERGAEEN50, AFREREAKER32ME
{E“ 200

- E#ZFEmysql. sysEAFREEEHEF

- EBHEPT, R&Eperformance_schemaBHXRFERABAFPZHEZMEHEE
108, FEERRER

- EGHFBrootAFP I LAKIE LB FAJsession; EEEAFRIAR, RagkillX
BUAAPHYIsession,

- SETFIRTREXES.
FRSHEFER
S BREERHE.

$B phemmHasfan ¥, wERENEE.

B3 EREAASE — , R HURE > =HIRE TaurusDB” .
S (ESCPISIENE, Sk BSOS, HATAISEE.

H$IS E%@UE%IZE%, BEzHEFREaN , TESPMERERE ‘N, FESHEFR
B8k,
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Z=HEUEZE TaurusDB

AL

2 BIAF

N}

1h8E

RFEE

HPEE

FEZHEFRENERFENSIEEFERR. AREMURERZERERIEEEeF
7, BUESHEERY.

-

HIRECE (resource_config ) FIFEFR—XZHIXER, SR —THFHPELRFEERN
{ERJPREILLFE TP ERRICPURIR .

SIERRECE

CREATE resource_config config_name MAX_CPU [=] {max_cpu_value} [MIN_CPU [=]
{min_cpu_value}];

ERROICE

ALTER resource_config config_name MAX_CPU [=] {max_cpu_value} [MIN_CPU [=]
{min_cpu_value}];

il ST =1

DROP resource_config config_name;

BEREICE

SELECT * FROM information_schema.DBA_RSRC_TENANT_RESOURCE_CONFIGS;

MR

o (NFEEMNBRrootFHP TFeI{E/H .
o SEHAA:

e config_name: HFEEER. RAKEN 64, ZIFEAAEFE. INE5FE. #
Faf %,

e  MAX_CPU: #EIZERECERNAFRESFERNRACPUETR, BMINZE, &/IMER
0.1, ERAENELHIFUEHAICPUZEL, IIEEZT=mt_flavor_cpuskEX. HIEO0.1,

e  MIN_CPU: TECPUERFIONT, FAiBED A EZ R REERAFHICPUETR, Bl
FEE, PEEIR, BIAZETMAX_CPU, &/MERNO0.1, RXEREIMAX_CPU, I
EH0.1, (GEE: shared_tenants_config h RZHNENEFEE, EMIN_CPUZO0),
FHEDEAHEPHNCPURREBEIZESE R, AaWME, fli: FiELEFOE
1U, {BUNREFWESR, REH0.3U, NEISN0.7USIRESELLEMFER,

e E#resource_confight, iNERiZresource_configB2 4P, BEFEHMEMIN_CPUEATF

[FERIMIN_CPUE, NIFERREXEIMERSHERRAR, SNAMERAERIE.

o fHiBRresource_confight, EIHFIEEFERIZEIRLE, WIiEHITHIBRRIE,
o CPUZBHY, HHPER RS ESREIZBEFPAIMIN_CPULEER, BEFEE—EHIRE, iR

EBEEIULIA,

o FHHEP TRILAIRIZEHEREIEEHIFSERIRICPURIREAIERX R . HI016URISEHISES

22 FHFRIMAX_CPUISJ98U, BRAFMEF ERTFHEEEA S5 S HAITPSISIAREI8USLLI
A92f%. BIAEF FRISEGIMRERTRELL RIS AR RIS AL IR RERHIR o

BIEZEFE, FEHECEZLEIRIFECE (resource_config) , LAIREIZFEFAT
FAF{ERRICPURIR .

elfEgiEl S
CREATE TENANT tenant_name RESOURCE_CONFIG config_name [COMMENT [=]
'‘comment_string'];

EERwisla
ALTER TENANT tenant_name RESOURCE_CONFIG config_name [COMMENT [=]
'‘comment_string'];
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HipREF

DROP TENANT tenant_name;

BEHEF

SELECT * FROM information_schema.DBA_RSRC_TENANT;

[MARiTL:

RFEE

o (XESNRrootFIFTRI{EMA,
o GIEMEF
e tenant nameRKERNEBI101MFH, NXFHESNEFH. HFH T .
J %%g?%i_ﬁﬁﬁ&%@é, FEERIEFAEFPIRFEREFMIN_CPUZIHER

o UNERFBP4PTEshared_tenants_config, MIEFRAXZ=EF, UM HTE, . HA
EEESREH, MEeEBERSTEFIMIN_CPUFREEER, RGNS EEHEL=E
PRI SRS

o FHFEXREFERSFIMA.

FIEN8USLHl, ELATEFARIMIN_CPUZ3U, MAX_CPURSU, HEC4ATEFBRY
MIN_CPUE5U, MAX_CPURS8U, HHFAREREERT, FHFPBAILAERAZISU, Tl
RIEPARE1U, WHEFBRIER7U,

e EEFHRresource_config

o  UNERFR4EEAIresource_confighIMIN_CPUE KR FEFEFresource_confighIMIN_CPU
(B8R, SHTERARIESE, SERIEFEHEFIZRICEFTMIN_CPUZINFHESEIR
45K,

o R HFEFFHYPESEIshared_tenants_config, N ARZIER, BRNHRIRERT
R P R RIS EEXRIELE

o MIFRFEF
o FERIEEFTHIDBMAFEEEMR, BN, TiEMEREF .
o MEREFRIERNSHIPRTEF XEXRI A PR R RRREERRIECE o

FEZHEENE, ARSARSHEF THRPISBEFTHBR . FENEFYE
TRFHEF, FHEWBFPREZOEXNETRAEFNESEER

TERFGHEF TEERR
elZmF

SIERABFTRIBR:
CREATE user [IF NOT EXISTS] user_name@'host’;

tliEEEEA TRAR:
CREATE user [IF NOT EXISTS] 'user_name@tenant_name'@'host’;
SHnZAR

BEnZRSRHEATRAR:

RENAME USER user_from@host1 TO user_to@'host’;

EonaEEEFTIER:

RENAME USER 'user_from@tenant_name'@host1 TO 'user_to@tenant_name'@'host’;
BRI

Mibr X FAFTEIBF:
DROP USER [IF EXISTS] user_name@'host’;

PR EEEA TRIAR:
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AL

2 ENAZIEE

HEEEE

DROP USER [IF EXISTS] 'user_name@tenant_name'@'host’;
T

FFR user_1@tenant_1'@'%'#ZFFtenant_1 FHIpriv_typetfR:
GRANT priv_type ON *.* to 'user_1@tenant_1'@'%' with grant option;
BER:

SHOW grants for 'user_1@tenant_1'@'%";

TEBEEFP TEERR

ellfeSzE T

BIESaIt A TRIAF:

CREATE user [IF NOT EXISTS] user_name@'host’;

EnSAR

RENAME USER user_from@host1 TO user_to@'host’;

HRRFEF

DROP USER [IF EXISTS] user_name@'host’;

S

FFPuser & F HRITHP TRIpriv_typetNR:
GRANT priv_type ON ** to 'user_1'@'%' with grant option;

BENR:
SHOW grants for 'user_1";

AR

o LRGP B M oIEMFEEEATRIAFE, FELluser_name@tenant_namefy5
SYRFHITEE.

o EEEF TRIRFEMAKESIREIATEBE201MF1T .

o THFPRATTLACIEERS4EHRAF : mysql.sys, mysql.session, mysqlinfoschemal k2%
rds_reserved_usersR{REBRIFAE, .

o ERSGHMPT, WEEHFP THBEREGZN, FTE{Fituser_fromFQuser_tosf]
tenant_nametg8@, WAHER, WIEOIRE.

o ZTFRBIFEXAN, TEEmSEHEEF AR,

HIREED ARFEHEF TRERENSEEP TREUERE . REEPTLILRREEIE
E, SEEFPREERNETEChIEERE.

ERFHEP TEERYERE
SR EIRERE

BIZ RSP RIEIERE:
CREATE DATABASE [IF NOT EXISTS] “db_name’;

SRS EHFAEIERE:
CREATE DATABASE [IF NOT EXISTS] ‘db_name@tanant_name’;
HIpRE =R 2=

PR RGP R EIERE -
DROP DATABASE [IF EXISTS] ‘db_name’;

fpRE B PV EEE -
DROP DATABASE [IF EXISTS] ‘db_name@tanant_name’;
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o HEEBHEFTERHUERE
ellfE Y=ol N6
CREATE DATABASE [IF NOT EXISTS] 'db_name’;
IS =Nl N6
DROP DATABASE [IF EXISTS] 'db_name’;

(AR
o HERFMFTEELIIb_name@tenant_namefyJ5 X EiBHE A FHSURERITIRIE.

o RFESYS. MYSQLEARRIFLBHEFIAE.

o FAPHATLABIEZRS455EDB: INFORMATION_SCHEMA, PERFORMANCE_SCHEMA,
MYSQL, SYS, __recyclebin__,

o GFEHRESEHER
PRIERENE, ARSETBNSHEIAE, FENSIREERERANBTRSHERF,
LB ME RS FENEIEESELLEF . L, MTFeEAESHEE
&, ZaEFeENERSRESBHFNEERE, BBl MEES R
FELEXI AR o

HiREESEC
BHUIRESELETEF B Ntenant_namefYEBFEF
ALTER DATABASE db_name TENANT = ‘tenant_name’;

RBEIEERWRIRFHEAT
ALTER DATABASE db_name TENANT = ™;

BEERSXER

SELECT * FROM information_schema.DBA_RSRC_TENANT _DB;

(11 %88
o (NTESHIRroot AP T aIfEMH.
o WRHIEERFRZHELIER, Lldb_name@tenant_nametENinBRIEIRESR T

FoBCERLEO, EOSIRE.
o WRtenantFfFzE, BARA AT, EORE.
o EIFHERPTHRFPEEIIERE
EXSGHEPT, BEEERFRAFE.

EZEHEPT, 8B, EZELAuser_name@tenant_namefIfizzt; IEEH
IBZERT, 3Fdb namefldb _name@tenant namefF .

mysql --host=**** -u user1@tenant_1 -D db1 -p password;
mysql --host=**** -u user1@tenant_1 -D db1@tenant_1 -p password;

EEERINIE, %A PSRRI RIAR P T RR -
RTEEE

MBTSCH T @ % ZSB)IGENERAL TABLESPACERYFEEIFEEE,, EFTABLESPACESD A
RS TRYTABLESPACEFNEZ@FE~ FAIYTABLESPACE , G ALAIKITERE
TABLESPACE, EZi@tHF Reeihia/EFBECHITABLESPACE, TEARINERIA=T, =&
SHYTABLESPACERMNED, H—IAEFRAHFAITABLESPACE,
o HERFGHFTEIEXRTN
-  flEgExE=H
SIERFEFRERTE
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CREATE TABLESPACE “tablespace_name’;
CREATE TABLESPACE “tablespace_name™ add datafile “tablespace_file_name.ibd";

SRS EHEFIRTE
CREATE TABLESPACE “tablespace_name@tenant_name’;

CREATE TABLESPACE “tablespace_name@tenant_name" add datafile
“tablespace_file_name.ibd’;

- HRrER=iE
MR RFEFEFRIRZE)
DROP TABLESPACE “tablespace_name’;
prE B FRERE
DROP TABLESPACE “tablespace_name@tenant_name’;
- EGgERTE
EnBRRHEFRIRTE
ALTER TABLESPACE “tablespace_name™ RENAME TO “tablespace_name’;
SondEEHEFRTE
ALTER TABLESPACE " tablespace_name@tenant_name *~ RENAME TO
‘new_tablespace_name@tenant_name’;

- RTESERHBE
BIZRGHFTRIZR, HSISETABLESPACEREX
CREATE TABLE table_name --- TABLESPACE [=] “tablespace_name’;
BIEEBIEF TRIER, FH5IEETABLESPACEXEX
CREATE TABLE table_name -+ TABLESPACE [=] “tablespace_name@tenant_name’;
BRFEEF THFEXRSEE TABLESPACEXEX
ALTER TABLE table_name TABLESPACE “tablespace_name’;
BT TR R RS TABLESPACEXEX
ALTER TABLE table_name TABLESPACE ‘tablespace_name@tenant_name’;
o ASEHEFTEIEXRTE
- CUIESERIFEPRERTE
CREATE TABLESPACE “tablespace_name’;

- MER=EIFEPRIER=IE)
DROP TABLESPACE “tablespace_name’;
-  HirdSpEPNERTE
ALTER TABLESPACE “tablespace_name™ RENAME TO " tablespace_name ~;

- BlEHEIE,RYE, H5SISETABLESPACEXEX
CREATE TABLE table_name --- TABLESPACE [=] tablespace_name;

- BEREFPNFEXR5IEETABLESPACEXEX
ALTER TABLE table_name TABLESPACE “tablespace_name’;
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Rt E 2 BN AZIEE
(AR
. Eﬁﬁ%%ﬂﬁ?&}ﬁ, tablespace ZFRIIERAIEREAIFEEIS0, BFEEE @ F
5o

o 4FHRAYtablespace A EIEE, LA innodb_"FrkHItablespace T XM EIEE .

o EEAFEFEIEEAItablespacefidatafile 5B S akE EthiH FlIEZEAYtablespacefd
datafiletBfE, IPAXMEFILLXBIZERtablespace =k,

o AERFHP TEZEHFRIER Stablespaceit{T4E, EFHdtablespacefZ=FLA
innodb_FFL, i%BAIltktablespace I & Bitablespace, IttATtablespace_nameAFH
& _F@tenant_name,

o ARFHEF MEEBHEFINZSEEHEFAItablespacei 1 THIE, FRERM
tablespace/g FE—Mtenant,

RP&RIRECE

AR TRAPRALZSEEFPNER, EBRITRPREERG, BERATIREM
NRAFPERFREZO .

A ER
=P EHITRPRERECE .

o ZiFEHEZEA (consumer_group ) SIE
Z1MEFPTLVERBRIE— 1M RIREEZE4 (consumer_group) , IXEFAFHERFER
FATXEARIRIR, BIEP TRREPEERIRE, HITRREERAESE,
elEiEERAE
dbms_resource_manager.create_consumer_group (

consumer_group  CHAR(128),

comment CHAR(2000));
(1 %8B
. g;nsumer_group: RRERHEBR, (ZFEAKXEFE. INEFE. HFHTX

e comment: FFHZEAGIE, AIA",
RINAPEIEREERE/ NEREZREPBIRER

dbms_resource_manager.set_consumer_group_mapping (
attribute CHAR(128),

value varbinary(128),
consumer_group CHAR(128));
() 88

e attribute: ERINTIERAIRETEME, HRIMRA{NSZIFUSER,
o value: ERMNSHERAIRETENE, HFRAGIFHPE.
e consumer_group: FFHFHAGIR, HSHANTIHERPHFNERREZEA, X5
HAZ=(E, BRPMNENRREZEASBIR,
HBRiE#RE
dbms_resource_manager.delete_consumer_group (
consumer_group CHAR(128));
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MER
e consumer_group: ZFEHZRAZIR.
o fRiBRconsumer_groupfYRt RS RIEMIRZEREZE BRI RAIplan_directiveLAK
consumer_group_mapping.,

o MNREHEFXITH, MFRAFE, SEBERNEXRKNRRHEEAETEIR, 45K
XiAES, MIRAFIASEMN\EXRBKINRIREZRATEE, EFR28HTm, A5
SEIITFHER, MRAMKBEFFEHEANBFREEKNE, SEMEXLERF
NEXBRRHEEFB.

o WBRYFHAFITH, EGIFEFE, FAEMAFRSHRREERABOXEEXR, NRFEFF
;f?érﬂ}%, WEREF, BEERSER, BEITFHFYE, ZAPKARTFERENERIEREH
A,
EERRHZEA
NEDBA_RSRC_CONSUMER_GROUPSIER T REHBHEE ., MNRURFAHF
THBRFRBHTEES, WTUESRIFEHPINERERZRAER, IREEER
PT&EE, ReeEdHaifERP TR RERAEE.
select * from information_schema.DBA_RSRC_CONSUMER_GROUPS;
EERBHZERAMBPXEEXR
EIDBA_RSRC_GROUP_MAPPINGSIER T BFPFI&EIREZRANIXIEX R, IR
URSGHEFPTHBERBMTEES, U ESRIFrEHEPIIBPIIRIREEZRERN
XBFXR, IRESEHRFRTEE, ReEE2HmEP THRFPINRREZEERN
KEEREK,

select * from information_schema.DBA_RSRC_GROUP_MAPPINGS;

&iEkl (plan) =T
ZiRit4l (plan ) BFEHIRIRITLIES (plan_directive ) FIEANEAE. — MR
HRIRBE— P SN ERITAIES . ERASSEARRIT A EN NIRRT IES
Mk, B—MHFREZREEEA— SR,
o BIEZFEITX
dbms_resource_manager.create_plan (
plan_name VARCHAR(128),
comment VARCHAR(2000));
(MEEY::
e plan_name: FRITHIBIR, (CHFEEASEE. NEFH. HF %,
e comment: FFRITHIEAMEE, °IA".

o ENFUFIEENERETY, WSBHaIBERNERITIIRENS, RRHRIINAE
BEitkI#E< (plan_directive ) ,

o planERATIELERRAEE /128, BASEmt_resource_plan_numizil,
o [SHSEREIEITL
dbms_resource_manager.set_resource_manager_plan(
plan_name  VARCHAR(128));

MERLY::
e plan_name: FRIHRIETR. WRA=("), MERRRITL.
o MBRFIREITL

dbms_resource_manager.delete_plan (
plan_name VARCHAR(128));
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MERTY:):
e plan_name: ZFRiTXIEIR,

o BRMBIETE F'FHE’J ZETR, WSESRBERNERITIRERNZT, RAERIT<EE
H9EET RIS ( plan_directive ) o

o TEEXRFITK
YLEIDBA_RSRC_PLANSIERZFRITXIRIFHERS . MIRERXRREFPTEE, WA
Liﬁi?ﬁﬂﬁﬁﬁ%ﬂ)ﬂﬁ’ﬂ’ﬁﬁﬁ-ﬁu, MRAEEZBHEATEES, JeeEDIZmERPTRY
=R,
SELECT * FROM information_schema.DBA_RSRC_PLANS;

HiFTE< (plan_directive) 72

BRI ESHEHR T M RREEEARRNRFERERR, — 1 RFRHESHE—Y
N—RREEE;, — 1 RR ﬁﬁ_H_JL)\?éﬁxg/l\fﬁrl'tHE’v\ HhEZJARTR
B—&RiES, BRTRITWESH DIAEREIRITRISEM,

o CIERRITES

dbms_resource_manager.create_plan_directive (

plan CHAR(128),
group_or_subplan CHAR(128),
comment VARCHAR(2000),
mgmt_p1 bigint(20),
utilization_Llimit bigint(20));
MER

e plan: FREiTL(plan)BIBFR.
e group_or_subplan: FiEHZH (consumer_group)HIZFR,
o comment: FRITKIESHHEAEE, TA",

e mgmt_pl: FECPURRFEIIBRT, ABEDERAKRERHEANCPURRSFER
FECPUBIERILLAI, BYESEEI(O, 100], %Tﬁﬁﬁﬁﬁﬁiﬁmoo%ﬁ’gcwo E—HEFR
RE—ERITL (plan) BB R B RIRITHIES (plan_directive) lImgmt_p 12304
812100, HEFAPZSNEE ﬁﬁﬂEECPU?ﬁ@ RAEREREDESNEREE
HCPURIE, RIRMICPURBERHZ NRREHBARIC, FEP AT R HEHBEAENICPUR
FBERESEREE, A2ME, flil: ABESaIRREEHE20%HCPUEE, B
LRI EERANS isd/", REE5%HICPUEIE, NIRIRAI15%EICPURIESIZTE
PEAEMER ﬁﬁﬂo

o utilization_limit: &FiEEZA D ARNCPURIER LR GBS CPURIERILLAEI, BY
ESEEX [1, 100] . FREAREREFSIPCPURR, INEEBER7ONRREKA(E
FHfEF70%HICPUEIR

o FE—ARHEBETHREPHEZLIBRANSRITHIESEENER, fil: A—HEFPT
B9 Fuser1fluser2&BimINEI R RiE 22 4Hconsumer_group1H, consumer_group1
BIEAIRIFEITRAESAIUTILIZATION_LIMITA70, mgmt_p17910, RuseriFluser2
A{ERNCPURRERIRA N ZHFIIEF70%, CPUSHERT, {Rilfuser1Fluser2al3kiSH
CPURIREFIHHBIFEF10%,

o HENHERFITES

dbms_resource_manager.update_plan_directive (

plan CHAR(128),
group_or_subplan CHAR(128),
new_comment VARCHAR(2000),
new_mgmt_p1 bigint(20),

new_utilization_limit bigint(20));
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(MEEY::
e plan: HFEITL(plan)RIZFR,
e group_or_subplan: FHiEEZH(consumer_group)HIZFR,
e comment: FRITHIESHIEIAMER, AA",

e mgmt_pl: ECPURFFICHIBERT, FiEDIEATREZREANCPURIRSFTER
PR CPURIERIELAY, BYUESSE(O, 100], FRERFR/EHF100%RICPU, E—HEFE
BE— &R (plan) FrXBXRIFRA &R XIHE< (plan_directive) MImgmt_p12F14
#813100, HEFPANENERHEALKECPURIE, MARIIRELESINRRESE
ﬁCPUAlﬁ Ijﬁﬂgcpufl}?mﬂ/\mlﬁlﬁ‘g—\a%$ﬁ ﬁlﬁﬁﬁﬂgﬁfﬁﬁﬁﬂﬂ’JCPUA
BB RIS DECREE, AR, AUl FELEHRIRIREZEH20%MICPUER, B
é’lﬁﬁ&fi)ﬁiiﬁ%ﬁﬁﬂ%éh&", ,\ﬁES%E’JCPUAﬁ MRISAT15%HICPURTRSIRE
DleEHEMMERIREZRE

e utilization_limit: &iREZRABFFBECPUERRR IR SFAEFAP S CPUEIRRIEL B, B
ESEEN [1, 100] . FREEARIEREFSIPCPUETR, INREUER70NRREKA(E
ﬁi%ﬂ)ﬂ 70%E’JCPUN o

. THZE THAPHZLEIERNERITTIESEENEE. flgn: B—HEFPT
E’JﬁﬁF‘useH%DuserZ%BﬁFDDEUAﬁlﬁﬁﬂconsumer group1d, consumer_group1
BB ANERITEIESHIUTILIZATION_LIMITA70, mgmt_p17310, Muser1Fuser2
AERICPURRSFIRA N ZHEITEF70%, CPUSHBRT, {Rilfuser1Fluser2al3k15H9
CPURIRSFIAZRIFEF10%,

o MRERITHHES

dbms_resource_manager.delete_plan_directive (

plan CHAR(128),
group_or_subplan VARCHAR(128));
MER

o plan: BREIXI(plan)AIETR,
e group_or_subplan: FHiEEZH (consumer_group)HIZFR,
o MIBRIEESRIplan_directive, SN B FPRIIEREEELY o
o TERRFITES
DBA_RSRC_PLAN_DIRECTIVESIERZIRITIESHIEMER . WRERFEPT

BE, ol EZaRfraE S RITIES, MRELBEHEAPTEE, REeE
FHFEP TR RTES .

SELECT * FROM information_schema.DBA_RSRC_PLAN_DIRECTIVES;

B APEECE

s SRIEP FEIERIARPARFERERXNESE, aRRREHE. JRit, &
BIHIES . ARFAEFPTHT, EREFTEZFHEF TRIBFPREREE.

dbms_resource_manager.clear_all_configs();

CPU (ERZ=R4t1t
o FPECPUERIE
Fhi&information_schema.cpu_summary_by userfi®, AFERENRIREZEHE
E’JCPU{EH%:. B, ERsGHEFP T&EREHEFINERIRBEEAICPUERE

g, AEBHEFT, ,\zmTé'iﬁuiﬂF'E’JﬁﬁﬁAﬁ HEZBERCPUERER, BIF
(EFRIT:

SELECT * FROM information_schema.cpu_summary_by_user;
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(1] %88
o EHFERFPAITIZIT:
TENANT_NAME: BHFFERIFEFEIR,
CONSUMER_GROUP: & EHEEBHZIR,

CPU_USAGE: HRHZHARICPUFERR, NFERARICPU SRFFESLAIZCPURIELHEI, 5]
WN4URISLEITh, FEHERASTFRA 72U, IBACPU_USAGEHS50%.,

CPU_USAGE_RELATIVE: ZEEZERICPUIERHERR, JHEMAICPUSFRTERFES
BEAIMAX_CPURIEERI . fgn, ZHEiFEFAImax_cpuigau, mEIRHEZEAESLFRA T2U,
BBACPU_USAGE_RELATIVEI50%.

INCLUDED_USERS: BFItEIFEZHRATHBEIS.

o JHEFHPABIE— P ERANEIEEZAdefault_group, AR FETARSIEEMESEY
#ANAFERLIA/ESdefault_group, default_groupZRi\Bl{ERAEPRIFTECPUER
8, HEFANCPUSRISHT, R RIbFEDELAEMEIRETAENCPURIR, RIRAY
CPURIEERtadefault_group.
o FHPRCPUERAZR

FriZinformation_schema.cpu_summary_by_tenant{l &, )EHEFLTQEPE’JCPU
FRER, ERFREFTSERMEHEFICPUFERER, EEBHEFT, Re
ERIHIEFRICPUERER, BIAERNT:

SELECT * FROM information_schema.cpu_summary_by_tenant;
AR
o EHFERFPRIFIZIGT:
TENANT_NAME: fHFREZ#R,

TENANT_TYPE: FHFZE8Y, exclusiveRIHGFEF, sharedRREE=MHEF,

CPU_USAGE: fHFRICPUMEREER, J{ERBARICPULFRTESLAISCPURILLAEI, FIan4URY
sCf5dr, FBPSEFRAET2U, BBACPU_USAGEARS50%.

CPU_USAGE_RELATIVE: FHFCPUFERHERR, 9P SERRERAICPULECERT
MAX_CPURISEL . 6180, ZEIREFAImax_cpugdy, MEFSSRRAT2U, BFA
CPU_USAGE#50%.

o EREMEIMATEFPMIN_CPUFRRIERICPURIRS, FRBRIE=HEFHE=RIFRAICPU
RiR, PLAMESRBRHEZEFCPUERER—F, JRAHE=HEFRICPUERZRA
10N *D o

DRS ¥
ARESEPSESAEEEINEE, DRI LLTRITEER RIEIE.

TaurusDBSEIA#ZhR752.0.60.241200 281, DRSAZEREZHFBEXTEIE, HMHEFE
SRELEI B, NRFBERENTEFEISZ LA, FREBIATEER:
1. BifnEREAESSHEFMNSS, BS5EERRTFIeEEF.

2. ({EFIDRSEUEEZINGECIZERELSES (MNRRRFBRHEFRZEXKE, U
XEFEMNEITRES ) o

TEEEER EEET EE00L (D)

sbtest2 database
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3. #TRE.

TaurusDBSLIP9#ZARZ52.0.60.24120082 LA L, DRSIFEEZHFFE P ITEIRE LT,
B BiFRDRSEIERILS IR ER RS EHTER

A E=

o HRLAHIFMBIRLAISHEFAXRNEA—, STMEXRW.

o HRELEIFIBIRLAIZSEAXITH, BFSHETHERPFENREERE, SEM
Bl EIRIEEE, SAIMAF_taurus_sys B NMEEIFER. AP ARIESLIRS
SUBIEZE FIFERIIAS . MRANBIE, NWESEDRSKERISIREFREIFTR
PRIEEE, ATRERISASHEINBEETIEAER . BEINBIELSRNT:

1. FEEEHEP TR, #REUNRERTE, RET:

e 147 select user,host from mysql.user where instr(user, '@') > 0, &G
BEFTEANEAPET. IREFEEEHEFTRER, #iTdrop user
'user_name@tenant_name'@'%', MM, .

e 1T select * from SCHEMATA where instr(SCHEMA_NAME, '@") > 0, &
WEBEHEFTEEEdbEFE. NRFESEHEFTHMb, #iTdrop user
'db_name@tenant_name'@'%', MIFRIIRIdb,

o 4T select * from information_schema.MT_tenant_DB, Ei@E&EHEFP T
BIfLLFEDB, H11T alter database 'db_name' tenant = ™, 1&db[E]IKZE!
ZFEHPT

e 117 select * from information_schema.innodb_tablespaces where
instr(NAME, '@") > 0, EigE@fHFeliEAtablespace, HfT7drop
tablespace ‘tbs_name’, MIBRIIRIAIZRZSE)

2. i{iﬂﬂgﬁ%ﬁ%ﬂ;ﬂ (APEZFRECESEMMER ) , MEEXNABERPKERIE. &
FIGNT

e drop tenant “tenant_name’;
e drop resource_config config_name;

3. MRRFHEFP TRRAREASRRE. T
CALL dbms_resource_manager.clear_all_configs();

o RELAIFNBFREFIRIIRASHUEA—EAT, FBAINE, BEELARREREREE
FAE#RCBl . BNAFRRBERIAIRNGE, AR EE AEMMEAREB RS
FHPIRIERE .

o DRSKRFREILIH=, AIFHERABIRLAIIPHEOIGSHITIER . WNREFEIP+inO
12X, AP TEEELERTREIBiRsLdl L.

2.15 FE[E47

AT BOEERNEFESE SR, TENRA, TaurusDBEHMNERIFRESE, =it
ZLIBFIZSTDMMEREH L, APHUGEEREEIIIEREEEMRETI, IBESE
NEREEE, NAREBANAFRETESE. B, FRESFIHEMBES N
8671, AENRFESEERLEFE

ERm=: BAX, FPESFRERDEIRFR.
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{ERZTAN

N

B

TaurusDBSLI Pz AR A A TF55F-2.0.54.2406000T {F FHi%INEE
AZEFEPXE. IGATE. JFInnoDB5 &%,
[EoEFER ERREE SRS (. H—FR5]. ZHKEs|. IME. £XFE5]),

NS RIHEESEE: BLOB ( @3 TINYBLOB, BLOB. MEDIUMBLOB.
LONGBLOB ) , TEXT ( &&TINYTEXT. TEXT. MEDIUMTEXT. LONGTEXT) ,
VARCHAR, VARBINARY,

ASTASEERS _ EERLIFE .
AEFES XEFNHEEREFERAIERZIEHMITEXCHANGE PARTITIONZ(ES .
A34ZIMPORT TABLESPACE,

{NZ357ECREATE TABLE/ALTER TABLE ADD/ALTER TABLE CHANGE/ALTER
TABLE MODIFYIzZS{ER IS,

ALTER TABLE ADD COLUMNZARSZ#FINSTANTES %, ALTER TABLE {CHANGE|
MODIFY} iEES R IR I A SZIFERINSTANTE X .

BalE48iA= (rds_column_compression=2), EXFERIGAKEZTATETF
ERE4ES){E (rds_column_compression_threshold) IS A BT LA INEGE B 1L ; &
REFEIZ = (rds_column_compression=1), BHEXEEFBNRAKENFFE
ERERE, FRMPOUBRNESERYE, RiTWEIwarninglE8.
LEEMERPEEEEFER, EAIINDPITE T,
ZRFINHIEBINLOGEIEIZIZEFALTERIEAS I AFESIGER, HEZPME
FEHINTHIS TCSRER .

A HDRSERETIZAFHAILH, EHEEMRER. 2B ESTLURT, 15
EIFBIHALTERETPFEERFRESHIBESEY .,

YIESMEHE, FRESOEMEIRRENIRAEURETEFERERIFIEN.

JZLFQ&E%EH&ZKZE, NREEXEAFRERINE, T HUFOIRETIZIFEAIR

f-EEcolumn_definitionxEX., Z3F7ECREATE TABLE/ALTER TABLE ADD/ALTER
TABLE CHANGE/ALTER TABLE MODIFYiZ2E N 3B AR EFES o

create_definition: {

col_name column_definition
| {INDEX | KEY} [index_name] [index_type] (key_part,...)

[index_option] ...

| {FULLTEXT | SPATIAL} [INDEX | KEY] [index_name] (key_part,...)

[index_option] ...

| [CONSTRAINT [symbol]] PRIMARY KEY

[index_type] (key_part,...)
[index_option] ...

| [CONSTRAINT [symbol]] UNIQUE [INDEX | KEY]

[index_name] [index_type] (key_part,...)
[index_option] ...

| [CONSTRAINT [symbol]] FOREIGN KEY

[index_name] (col_name,...)
reference_definition

| check_constraint_definition

}
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alter_option: {

table_options
| ADD [COLUMN] col_name column_definition

[FIRST | AFTER col_name]

| ADD [COLUMN] (col_name column_definition,...)
| CHANGE [COLUMN] old_col_name new_col_name column_definition

[FIRST | AFTER col_name]

| MODIFY [COLUMN] col_name column_definition

[FIRST | AFTER col_name]

Hrhcolumn_definition/g:

column_definition: {

1S EIRA

data_type [NOT NULL | NULL] [DEFAULT {literal | (expr)} ]

[VISIBLE | INVISIBLE]

[AUTO_INCREMENT] [UNIQUE [KEY]] [[PRIMARY] KEY]
[COMMENT 'string']

[COLLATE collation_name]

[COLUMN_FORMAT {FIXED | DYNAMIC | DEFAULT}]

[COLUMN_FORMAT {FIXED|DYNAMIC|DEFAULT}/COMPRESSED[={ZLIB|ZSTD}**]

[ENGINE_ATTRIBUTE [=] 'string']
[SECONDARY_ENGINE_ATTRIBUTE [=] 'string']
[STORAGE {DISK | MEMORY}]
[reference_definition]
[check_constraint_definition]

| data_type

[COLLATE collation_name]

[GENERATED ALWAYS] AS (expr)
[VIRTUAL | STORED] [NOT NULL | NULL]
[VISIBLE | INVISIBLE]

[UNIQUE [KEY]] [[PRIMARY] KEY]
[COMMENT 'string']
[reference_definition]
[check_constraint_definition]

7 2-40 SHURHA

SHEWR | #k BETE | BAME

&5l

rds_column | ¢ MSEEVEHNORT, | [0,2] 0
_compressi ErRFRERSN

XA, FEXFE
HLEEBEMERE
&5l

o SSHEUENIRT,
=R EIE)
2485 .

o ISHEUEII20Y,
RREIIZIFE
E%EEJJ@JEE?E
5,

GLOBA
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SHEBMR iR BEEE SOME Rl =25
wS
rds_default | &EFERIEMRIFHEIIA | ZLIBE ZLIB GLOBA | 2
_column_c | BEGEEX, EBFW | ZSTD L
ompression | Niz=:
loorithm | o @stolmmTE
mAEEERE
maEix,
o BmE4ET=.
rds_column | I¥EFEREFEIFHERVE | [20-429496 | 100 GLOBA | 2
_compressi | B, 7295] L
on_thresho o LIEVEAKE
ld INFIEIERS, &
AR e £
5, (BSEIRR
=2, 1 aeEIith
BIEESEY -
o HIENHRAKE
KFEFIBEE
it, SZFERXoE
BBl &SRS .
rds_zlib_col | I=HIFERE4E4FHEH [0,9] 6 GLOBA | 2
umn_comp | zlibEFEEERIEFER L
ression_lev | 3l
el o MSEEUENORIL
BAEYE
o BUEAFROINEEA
RHESE(ER,
BB/, [E481E
EH B8R
W=, BEWX,
[EREIREMIEEE
TEUERGT o
rds_zstd_co | ¥=HIFER E4R4E 14+ [1,22] 3 GLOBA | 2
lumn_com | zstd EEEERIELER L
pression_le | 3l
vel a0, R
PEERERHBE; B
BHX, EEEEHE
(B EFERLF
sERRBI
EXCEEEFER
mysql> show variables like 'rds_column_compression’;
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| Variable_name | Value |
+ + +
| rds_column_compression | 1 |
+ + +

1 row in set (0.00 sec)

mysql> show variables like 'rds_default_column_compression_algorithm’;

+ + +
| Variable_name | Value |

+ + +

| rds_default_column_compression_algorithm | ZLIB |
+ + +

1 row in set (0.00 sec)

mysql> create table t1(c1 varchar(100) compressed, c2 varchar(100) compressed=zlib, c3
varchar(100) compressed=zstd) default charset=latin1;
Query OK, 0 rows affected (0.06 sec)

mysql> show create table t1\G
1. row

Table: t1

Create Table: CREATE TABLE 't1° (

“c1” varchar(100) /*'99990 800220201 COMPRESSED=ZLIB */ DEFAULT NULL,
“c2" varchar(100) /*'99990 800220201 COMPRESSED=ZLIB */ DEFAULT NULL,
“c3" varchar(100) /*'99990 800220201 COMPRESSED=ZSTD */ DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=latin1

1 row in set (0.00 sec)

2. BtlEEEFR.

mysql> set global rds_column_compression = 2;
Query OK, 0 rows affected (0.00 sec)

mysql> show variables like 'rds_column_compression’;

+ + +
| Variable_name | Value |
+ + +
| rds_column_compression | 2 |
+ + +

1 row in set (0.01 sec)

mysql> show variables like 'rds_column_compression_threshold';

+ + +

| Variable_name | Value |

+ + +

| rds_column_compression_threshold | 100 |
+ + +

1 row in set (0.01 sec)

mysql> show variables like 'rds_default_column_compression_algorithm’;

+ + +

| Variable_name | Value |

+ + +

| rds_default_column_compression_algorithm | ZLIB |
+ + +

1 row in set (0.01 sec)

mysql> create table t2(c1 varchar(99), c2 varchar(100)) default charset=latin1;
Query OK, 0 rows affected (0.05 sec)

mysql> show create table t2\G
1. row

Table: t2

Create Table: CREATE TABLE “t2° (

“c1” varchar(99) DEFAULT NULL,

*c2" varchar(100) /*199990 800220201 COMPRESSED=ZLIB */ DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=latin1

1 row in set (0.01 sec)

3. K.
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mysql> set global rds_column_compression = 0;
Query OK, 0 rows affected (0.00 sec)

mysql> show variables like 'rds_column_compression’;

+ + +
| Variable_name | Value |
+ + +
| rds_column_compression | 0 |
+ + +

1 row in set (0.01 sec)

mysql> show variables like 'rds_column_compression_threshold';

+ + +

| Variable_name | Value |

+ + +

| rds_column_compression_threshold | 100 |
+ + +

1 row in set (0.01 sec)

mysql> create table t3(c1 varchar(100) compressed, c2 varchar(100) compressed=zlib, c3
varchar(100) compressed=zstd) default charset=latin1;
Query OK, 0 rows affected, 3 warnings (0.04 sec)

mysql> show create table t3\G
1. row

Table: t3

Create Table: CREATE TABLE 't3° (

“c1” varchar(100) DEFAULT NULL,

“c2" varchar(100) DEFAULT NULL,

“c3" varchar(100) DEFAULT NULL

) ENGINE=InnoDB DEFAULT CHARSET=latin1
1 row in set (0.01 sec)

BT H4Tshow create tablelBAIEREFLEIEER, KMEFEE/*199990
800220201 COMPRESSED=xxxx */HIRE, AHANEFER=FZERERIFHE .

Bugn:
mysql> show create table t1\G
1. row
Table: t1

Create Table: CREATE TABLE 't1° (
“c1” varchar(100) /*'99990 800220201 COMPRESSED=ZLIB */ DEFAULT NULL,
*c2" varchar(100) /*'99990 800220201 COMPRESSED=ZLIB */ DEFAULT NULL,
*c3" varchar(100) /*199990 800220201 COMPRESSED=ZSTD */ DEFAULT NULL

) ENGINE=InnoDB DEFAULT CHARSET=latin1

1 row in set (0.00 sec)

FEBRSMElinformation_schema.columnsEif[EHEFER
fuan:

mysql> select TABLE_SCHEMA, TABLE_NAME, COLUMN_NAME, EXTRA from
information_schema.columns where extra like '%compressed%;

+ ar + ar ar

| TABLE_SCHEMA | TABLE_NAME | COLUMN_NAME | EXTRA |
+ + + + +

[ test [ t1 | c1 | COMPRESSED=ZLIB |

| test [ t1 | c2 | COMPRESSED=ZLIB |

| test [ t1 | c3 | COMPRESSED=ZSTD |

| test | t2 | c2 | COMPRESSED=ZLIB |

+ ar + ar ar

4 rows in set (0.50 sec)

BiIEifstatus(ER, LABIAFRIEREIHEEZEZ ORISEIRERIXE

mysql> show global status like '%column%compress%';

+ + +
| Variable_name | Value |
+ + +
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| Innodb_column_compress_count | 243 |
| Innodb_column_uncompress_count | 34 |

4. BERTUNTNEONEEEREREER, MLEREREROSBAN, HIAEYSE
MR

SELECT table_name AS Table, round(((data_length + index_length) / 1024 / 1024), 2) AS Size in MB
FROM information_schema.TABLES WHERE table_schema = "***" and table_name="***

E4aELFNIERER IMAGIIE

1. E%%méﬁ&iﬁm, E£hH1HTEIE, S/T2H400MD5FEHLREIHIZ2MFEF

CREATE TABLE ‘random_data" (

‘id” int(11) NOT NULL AUTO_INCREMENT,
‘data’ longtext,

PRIMARY KEY ('id")

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

DELIMITER $$
CREATE PROCEDURE “generate_random_data’()
BEGIN
DECLARE i INT DEFAULT 1;
DECLARE j INT DEFAULT 1;
DECLARE str longtext;
WHILE i <= 10000 DO
SETj=1;
SET str=";
WHILE j <= 400 DO
SET str = CONCAT(str, MD5(RAND()));
SETj=j+1;
END WHILE;
INSERT INTO ‘random_data™ (‘data™) VALUES (str);
SETi=i+1;
END WHILE;
END$$
DELIMITER ;

AR Erds_column_compression=0F0rds_column_compression=2, Eth£&#

BN, SN EREMRHEREEIEBALE, FAzlb/ztsdFiEERE, HE
E4ERIfE 8RS 4 RARIELER)91.8,

2. iBidsysbench& 643Kk, EaKkE100051T7E0E, HEPcHlpadFEBEEIEX
varchar, (B EHREEU TATR:

CREATE TABLE “sbtest1” (
“id” int NOT NULL AUTO_INCREMENT,
k™ int NOT NULL DEFAULT '0',
“c varchar(120) COLLATE utf8mb4_0900_bin NOT NULL DEFAULT ",
“pad’ varchar(60) COLLATE utf8mb4_0900_bin NOT NULL DEFAULT ",
PRIMARY KEY ('id’),
KEY 'k_1" (k’)
) ENGINE=InnoDB AUTO_INCREMENT=10000001 DEFAULT CHARSET=utf8mb4
COLLATE=utf8mb4_0900_bin

- 5ig&rds_column_compression=0Frds_column compressmn =2, Hith
SHENN, SANREDHNEE, TEWERLFRINSFIRTTzlib/zstd/E4E,
T EEG R EEUE S R/OEEERT91.2,

- MEeNiAE, BiC EEEESIEEXTHRERNIOE K, EREEIEEEREE
10%EH,
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2.16 TaurusDB Z=[O]Ilzik

TaurusDBZIFREIWLINEE, BRLEERXE, FAFHEAIDROP TABLEGSA S
BiEMRisER, MESXENEREIEKLLET, REIRXEREREE, Ees85

MBS o
[EILATHRE S FHE AR PR R AE I us P RIR BB RTIE), &t AT LABBRTIS 2= MBIzt
RS A EEmIER -

YR5RT
e  TaurusDBSLHIBIMIZARZAF92.0.57.240900 5% LA_F AT 7 35 (s AR EIUTuS THRE

o W TaurusDBLHINZMRAMET2.0.57.240900, BAFFEIEZTZ
“__recyclebin__” RYEIEEE, WISLEIFEI2.0.57.2409008% LA EhRASET, I8
MAHRFMEELM . EFEMIFR “_ recyclebin__” HUBEGEEHHR , WNTYkLEE
&&E%PQUEE’\J “_recyclebin__” ¥iEEENEBHIREHITER, BIRZITE
H,

o KEMWELINEENZIFEBinnodbZk, FZIFHZ=ERTE. £XFK5|. @ik, IF
innodbZk . 7F{ESecondary Enginefd&. EHER. famE.

o LFIARAELIMILNZIHEEZDROP TABLEEEAH, £Ei&Ep ISR EIBELINGE
BIIER . ANBEMBREQIPEDRIFREILL, SO RAIFEREMEL, NI
JESLIS# “rds_recycle_bin_mode” FIMMERHITRMUREE, SANEMRIBREED
BEX.

o LEIARAELIILN @IS DROP TABLES SRRk, Hittfilcm<SaEERE
bR, TiERE.

o UNSEHIFEAEEREFBinloghISHI4EE ( UIDRSEUESHIIRS . RELH ) , BEIMEL
Binlogic R HORIGINGY, 7EEimSESIRECIKILTIER, TTRESSHES
SEIHIET—H. BNAFRERKILBInlogicFIENITRANSLATE,

o  HBIRADRSHUIES HIIRS ERTE S IFEIKIATIEE
- BIDRSEEFSESEEIKILEFRIFTEFIEI BinimLAl, £BmimseEl

Toi%i@igiEcall dbms_recyclebin.show_tables()Flcall
dbms_recyclebin.restore_table () X3 Bl ISR HITEIDIORE o

- DRSA&[ELELDROP TABLEIEGIRIsessionZREIKILEFF X, MatREBER
imglobalZkBIEuLSEL, FIKFDROP TABLEIEAITE BRI R TIEREF
A[ElzdG .

- RiRSEHIEKELBInlogiRIEN AIORIGIN, BinlogicRIERT
TRANSLATE, {B2B#trimsef Az EIKubINeerIRABDRESBIZIEES
|PitbiEHIT B #RSCHIDRSECERS, DRSIEERIZ AR EIWIAEY
restore_tabletkEFpurge_table;SIBIR{E,

WEFEEIEEEXINEE S EFIFlT, BB EEE, IR THIE,

e  TaurusDBELIZEEIMIIATNABETE.0.57.240900 R AR 35222 FHASCIIZF S (qNZE
NFE, ¥F. ENGRESE) SRk, EtRSFEEE (MRTFE.
FEFE. hXZF) $7£2.0.60.241 200 R AFFHZ I

(1] %83
FH7£2.0.57.240900R AT E ET A S FFF PR RIR B RIRFTOINANIRE , AIREHBIER

-'EJ%H’\J'T%}R, LB EREEESHTESERE, SORSFXAENSL, BXFRHT
AR o
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Z=EUEZE TaurusDB
RN A 2 EILZINEE

SEHEAHREATFETF2.0.57.24090089sLAT, TaurusDBEVIIAHLE N
“__recyclebin__” HIEUERE . FFEREMILINALE, H7TDROP TABLEEEGAI RS ERE
MrsE, MBENSIEERBAN “__recyclebin_” FE, HEREGS.

AR
o NREMFRAVR S EIMEARZIFAIREL, NDROP TABLEEEGSEEMNIREER, MASK

e INEIL e

o UNRLOFTHEKILTIRE, ERHNERMRERZLIRE, BTRERER “_recyclebin_” %
EE T FERBYIRSBIENLIKIERK . INRBARIMEEN, BREHRMRIIREEE
TR, BPRAREEFHHITOROP TABLEEEGHITHIR o

[EWus R AN T :

__<storage engine name>_<schema name>_<table name>_<id>
() %88

O EARAI<Id>RIEE—, HRFRZNRRBANORILERZFSLNES . <schema
name>gi<table name>{<EiBII 10N F 1, JEEIENEN 0N FAFFHERIRMUARAIRSZH, FE
<id>fSIEIN “_7 FRERTRERSIRRZWERT .

o  FiEEEIL

FEREME B T RFEA:

- AL B EHETaurusDBEAIZFR, HASLFIMESERE. FEAMNSI=HIEE
A:%?&ﬂ%ﬂﬁ” , BIFMEH “rds_recycle_bin_mode” S¥EHABEREIMIAIN
BEo

- BUHRSERIETIREXREILLEINEE.
ANk
set rds_recycle_bin_mode=PRIORITY_RECYCLE_BIN;

F2- MR T REIKIGEXAI—LINEESH, BILMREREHTRE.

= 2-41 RRLIILESHIREA

BB 5l i8R
rds_recycle_bin_mo | Global. Session [EIKuSIHEEFF X o
de BN T
o OFF (BUAE) : XIFIEIMLL
I8e,

e PRIORITY_RECYCLE_BIN: 24
[E—/"DROPIEAHIIE S
EMIAINRERIR, XEEF
ﬁ%lﬁluﬁzﬁﬂiﬁ’ﬂi, eSS
Rigo

e PRIORITY_DROP_TABLE: 4
E—"DROPIEAIFEEEE
FEWIEIR, NEEFRTE
EIKIERIER, WXL PEXE
PATAIEMIBR, TiERE .
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RN A 2 ERZINEE
SHBR G| Lol
rds_recycle_schedul | Global [E& BRI HARAITIEETT
er 9& o
EVESEEWT:

e OFF (RUME) : RRKHE
SEBESEIEIRINGE. 5
& BniEIEE BiEUEIIThEE
AfE, EaRRIRGHRIKE
(CSEaN

e ON: FRIIHEEBENEE
TEREIETNEE . EEBEENEIE
S ERSURIIIHEE RIS
TaurusDBfE &&= EahffifR[E]
%ﬁﬁ*ﬁ%ﬂ%ﬂ%ﬁw@ﬂ’ﬂ

rds_recycle_bin_rete | Global BRI RIKREE (8

ntion

%) .

EIA B KR IFATE)9259200%)
(3X) , ZEHYESCEE
0~2592000%} ,

MRBSH
“rds_recycle_scheduler” 188
73 “ON” , EELIKILHEREFR
AYiEEd iR ENRIKIRFITEE

BHEmR, TiERE.

rds_recycle_bin_binl | Global. Session [EKuL % DDLIE A EBinlog s
og_mode AUIERIET

BESEET:

e ORIGIN (BOAE) : [Clluh
HEXEIEWBEFICRE
Binlogh,

e TRANSLATE: F#HF1TXiE
%, EIREXEaS R
Fit XERMYSQLZIFAGIE
4, HicFEEBinlogH,

AR

&2 “rds_recycle_bin_retention” 2¥f5, EMuRIGLARENEWESAIRTEI/TE2IART
18, EFmtEELEIRNTuTBahiEERE,

{824 “rds_recycle_bin_binlog_mode” J3 “TRANSLATE” #&=(A, #EBinlogh£iE(a]
Wb HRERIDROP TABLER restore_table3%i&icRIRENAME TABLE., BB tRin/H
TaurusDBSEfl, X3F&@idBinlogEHIEI BtrinEUEE_recyclebin__ARY3R, thFIA(E
Fishow_tables. restore_tablefsSXIEIR(F, BirimLAIEIWLLEES BiliEEEEt
AENERHITEE. BirnflEuhaR( G B BRIk restore_table.
purge_table &[5 & BEliEEHTIREFBIE, ERZIRAKTET2.0.60.241200
BY, @idpurge_tabledn S FaNit TiEE,
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o BEEMATRIZE

(EREMuEIRHAIshowss <, RAILIEEMUUARRVSEIESR . HRIRE. RE
B, FERE. BARWARTE . BahEERE,

BIMEFES ERTA.

o REMDAFRIZE
{(EREMuLIRHAIrestoreds <, IEEBIE DGR IRMEIAIERS, RERIKIEFAY
RIFERE, ISEFEIEER. WERINE, BIKIEPRIRINZRGHEMIER,
TEBRIRE o
BRRIFEZ WLERTRA

o [EEB&NEE
FEEaEmFIENERE, EXATIEEIZEEEIELE, BsEARIREA
RiFEYE) (BUAMRTEIX ) BUR. EEBENRBGEMERR, TERE.
RGBS A RE S BalisiEeeE:

EphTaurusDBSLfl, HNLHIMESRE . EEMSIEFEERE “‘S8EBXR” | &
2# “rds_recycle_scheduler” BYEEHX A “ON” ,

& 2-42 SHIRA

SHZR &3l 548
rds_recycle_schedul | Global [EEBmBEIEITHAZRAYINAE
er 9& o
BB T:
e OFF (BIME) : XFABEE
SIS EIEUE .
e ON: FHE&BEEITHS
HiE.
(1 #88

56 BahiEB{E5 ERegionLessDBEERE AN LB P RS HITEENIEE
o FahiFEIEER
(EFAEI AR HAIpurgeds <, IEEBIERGCRMOANFRS, JFaBIEDIILE
PR, PITEIEGLRE, RERAIEMER, TERE.
BRIFES WERTA
o [OlzuATN PR

“__recyclebin__" {EREMLIGIS TFHHEMIBRFRAVEIEZE, ARIEXTEIILFAY
T TIEN MR, WWFEE. KEEBELIILFAIZE, TTLUBID EIKELTH
BEIRMHAYERSXT “_ recyclebin_” THIFRETIRIE, HEBREKSETERRINIE
g;ﬁlﬁﬂF‘E’\Ji@ﬁ’Vﬁgﬂ’\JEﬁ%Eﬁ AR AYRIERR, AT LU TIR(E, BARIRE
K0T

- BEOKHFRINSE: X “_recyclebin__” FRZRAISELECTAR
- EEEMILRIEER: X “__recyclebin__” AEHAIDROPIUE .

- IREEILRIEER: X “_recyclebin__” HHZEAYALTER. DROPHIR, LA
3T ERIBFRERICREATE, INSERTAZR o
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Rt E 2 ENAZIEE
(AR
o [OrusFRRYERAG S ASCAIRYTFiE=SE), BRIMGEIE. MFRIEN, BFNEE
O EERRIER o

o RBFBAEMULS, RAVBRARFIMESHIEMER, TERE.

{EFRHB
FEMIEINEHR A T 5 < AT R FEME P E IR .
o EEMEIEFEFNE

call dbms_recyclebin.show_tables();

REIZERELU T

| SCHEMA | TABLE | ORIGIN_SCHEMA | ORIGIN_TABLE | RECYCLED_TIME |
PURGE_TIME |

| __recyclebin__| __innodb_test_db_t1_1069 | test_db | t1 | 2024-09-29 08:48:27 |
2024-10-02 08:48:27 |

| __recyclebin__| __innodb_test_db_t2_1070 | test_db | t2 | 2024-09-29 08:48:44 |
2024-10-02 08:48:44 |

ot i +

i qr

& 2-43 R

FB 1588

SCHEMA EARRIZERIES
TABLE EARRAZHEIRS
ORIGIN_SCHEMA B BIWABIRYRRES .
ORIGIN_TABLE BABWIARIRRERS .
RECYCLED_TIME RN [EWOIERIATE
PURGE_TIME Fiuit =4 B ahi S ERAYRTE] o

o IREEIILEFHIFE
-  FRIESERERXREEERNOFERS, BITINSERT INTO ... SELECT .iEGIE
EPRHIERERIFE
o~
BiaEKLFRESZ Adb, BEERZAIAE:

call dbms_recyclebin.show_tables();

REEREUN T

+ + + + +

e SRR +

| SCHEMA | TABLE | ORIGIN_SCHEMA | ORIGIN_TABLE | RECYCLED_TIME |
PURGE_TIME |

+ + + + +

e SRR +

| __recyclebin__| __innodb_test_db_t1_1069 | db | t1 | 2024-09-29 08:48:27 |

SRR 01 (2025-02-21) WIS © AT BRABRAT 128



Z=EUEZE TaurusDB
RN A

2 B RINEE

2024-10-02 08:48:27 |

| __recyclebin__| __innodb_test_db_t2_1070 | db | t2 | 2024-09-29 08:48:44 |
2024-10-02 08:48:44 |

+ + + + +

R +

BEEERER, HESERENFRERKEFIHEIRZ N
__innodb_test_db_t1_1069, $4FINSERT INTO ... SELECT ..55<, J5EIKLYL
FZ_ innodb_test_db_t1_1069RIEUEIREZIFBIFERFE 15!

INSERT INTO “db’.’t1" SELECT * FROM
*__recyclebin__"."__innodb_test_db_t1_1069";

(AR

IBITINSERT INTO ... SELECT .. iEAIHHTIREARSEIREINLPEFIIHIE, IF8
RIRE, BERAIBinlog B MRE . WMLHFEEETBinloghIEHI5EEE ( ANDRSHE
BEFIIRSS . REBLH ) , BEEREHcall dbms_recyclebin.restore_tableds<$¥d[E]
Wik rhpIFRHITIRE , FRIEBINSERT INTO ... SELECT .. MEURHITIRE, FEH
FEfRRAZIERLORELRINEE . BPIRAESRESEEH HRHIXEE

RS EIWIEHFRIREIEERR
call dbms_recyclebin.restore_table('TABLE_NAME');

£ 2-44 SHRAR

SHBR 5iER

TABLE_NAME EuL PRI HEIRS
M

G EELEHZE  innodb_test_db_t1 10691k EZ!EZEtest db, FHFBEEZ
t1,.

call dbms_recyclebin.restore_table('__innodb_test_db_t1_1069');
RE LKL HHIREIEEERIEER

call dbms_recyclebin.restore_table('TABLE_NAME', 'DEST_DB',
'DEST_TABLE');

% 2-45 SH0RHA

SHBIR 58H

TABLE_NAME EuL R HEIRS

DEST_DB EERRERIEIEE.

DEST_TABLE BEXRKEBNES.
-

G EELEHZE  innodb_test_db_t1_ 10691k EZiSEREEtest_db2, FiSEIK
SEHNEZ A3,
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AZNE 2 ERAZINGE
call
dbms_recyclebin.restore_table('__innodb_test_db_t1_1069','test_db2','t
3');

(1 %88

o HUTIKEIRFRNSHHRREIRERE, SUKEHRSBHIITEY.
o HUTIKERIERIEIIABIRE TAFERSEER, BUIKERHITEY .
o KEWILBXBIIEENSISHNES . XIFBFARITFESRTE.
o BIEEIIEPIEESE
call dbms_recyclebin.purge_table('TABLE_NAME');

& 2-46 SRR

SHEBWR izl
TABLE_NAME EEHRIIHEIRS -
)

FoniEEEIEHE_ innodb_test_db_t1_1069
call dbms_recyclebin.purge_table('__innodb_test_db_t1_1069');

2.17 W SEIETN

IHEENA
TaurusDBEER¥SLHiz{TIdiEd, T SI4IELRU ( Least Recently Used ) $8%K, Bk
HEMREIRTR ( NEEPIZENEEFERBHNEIER ) BEARIET R RiED
MBEXTERNENAIEF LS, DIRSRIET AR ET SEHNEFD
R, FBERREHIMEREEE .

2-24 [FIE[E

& =S [Eid

SIASRRZN 01 (2025-02-21) WA © EARTTERARBIRAF 130



Z=HEUEZE TaurusDB

Az E 2 B IheE
FEEIN

e  TaurusDBRZARA AT ZETF2.0.57.240900, TIFESHIFHNINAGL .

o FAIFTAIZWSHHBERHREFEEFEP, HREDENFBIEANIE

S3hY, alge=SBuE SRR TE,

FIEE TR

1. SREEEHS.

2. pEEEEpglazrfan ¥, EERERE.

3. EﬁﬁEL%%E&E , 1EIF “HIEE > =EWERE TaurusDB”

4. FELAFIFERME, EEERLH, PESHIEFR, HANLFIBECERE .

5 EEMSHEERE “28ER”

6. TEEZTIEFILZERSE “innodb_rds_buf_preload_enable” , EXIRAYEX

“ON” R

2R 2-47 SERA

SRR iR
innodb_rds_buf_preload_enable BNFATHEEFF X .
o ON: ERHBEEVIAINEE,

o OFF: RRKASHIALIRE

2.18 RiLREEREHRAIRIE

TaurusDBRFEITE D BEEMNZBEEHERE, RIETRMNETREZRENFEE
B. ATHRIERNGFFNEFEN—HM, FPREREDTRBERE, REPHRRE
MLog StoresHiEEENF 5 mr=EAIredo kR BN FFRIEFEIE

2-25 RiEEEERRARIEE

— Write log & Push flush_to_disk_[sn
— Readpage TR e e —
— —P» Metadata Sync

—— Read log & Push visible_lsn

master replica

(flush_to_disk_lsn) (visible_lsn)

Log Stores Page Stores l
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LA

FHRERETFIIBEE

BEARETRERETRAZFREFHERE, EREVSMNRETRZENFRHTE
(=
II;J‘L Ro

o IPHEAXRIFRFETHAR: redofIEIAMER, ttillredoHEAIGRHIsNFOIRIERIE
EENEOGFEE.
e HFEPRAXIFTEASD:
- RiEPEAEiIiE, MESRETHNESIIER, FTRRES MR
HMEEE, AsextundoAEH TpurgeiSiE,
- RETHSRIrecycle_lsn, recycle_lsnZFRRxRIET miEEERAYER/MMsn, X
FRIFD SRR, ZEROEIERAIsn A=\ Frecycle Isn, EPEWEZD
RiETH =hrecycle_lsn, i hiEEEEredoHERIfIS
- BNMRETENEARNEENTAID, RMEEEAN S, ARFETENR
ETENEE,

HITEER, RiETaAetiEilredoH s, HITEIET RWIENES, BDMNFIEMNZEY
redo AEFHHEHEBEIET LAIIsn (visible lsn) o

RIEERRIITE

iy

7N\ i

B RRHE

RIMBREIEET TR EMER, A2 ONEEEERIET 252X RHEE.
RSP AiZElredo HERHITEFSIREH, XWMAIredoBEMIsn, FRAvisible Isn, FE
RRET RAGEREUERISRE K Isn . WFET=KN, SEHSEIBA—FEIE~%
AYEzHredo A ERYIsnaflush_to_disk_lsn, FRFTmEEAAAEIRRAYSRKIsn, R
EEEIRE SRR RiET5 smvisible snfBEL FE T saflush_to_disk_snAYZEIR, M3

F, tbunt1BdZl: EFSflush_to_disk lsn=100, RiEFSvisible lsn=80, i3 —E3AT
B RIETEEKredoAEfE, t283%l: 5 flush_to_disk_lsn=130, RiEHS
visible lsn=100, BRALCASERAITATLATE L RISERA: t2-t1, FAEI2-t1AIRTE
ERIET S A 85ZENFE T St 1B ZIR9EHE

visible lsn BYEH

RIBEIRAITE SR, FEIERMERERET RiET Rvisible IsniEHREAIIRIE,
QST SiEiftvisible IsnBI TERIZII T :

QP RBEESETRBE, KB redolIsnfIEHIA SR .

Mlog storedhigEENredo AEZIRTES

redo HEMBTLIE, LMAEFHEXTHIREE .. EFFAERHNEBEERS.
#Eiftvisible lsn,

AEXZHIBERT, ELSMRIETHRESER), BEE—EFFHRTUNED =K
EDDLIHE, FIRERTERARIRIEER

A w N =

MRFERSHRZER, BABPREENRET RIREEHAVEEE, TREEXIA
P SS—EEF=ER0m, PSRRI SRR R INR RIS REI BOAME30s, Rik
PREENEH, ERRNRIETREMNFREPIZISRNRSE, F27EEE.
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