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2 ENAZIEE

Rz

FHITEWGEHATARSSELECTIED, AlINARES. SREETH. HEERANE
. MTFIFERIESE, IRFTKEE.

2.1.2 FEEIN

2RSS

?_E%Ei@@ﬁSQLE%’—:ﬁﬁEttEﬁ%EU‘@, BEHTEEITLUIERXEIRN
ES i LEPSEa

HITERRERAESHNRARE, AEIRACPURS . I00HFE. AFEE
KARHR, AAUARDERHITEIIRRES TR ARIEINE.
HIEMESA

HEIERERTN, BEHTENR, JLUESEILGERITHE, BOMER
EMTETRIES.

HTESFESETFANMER, BRI IREFER.

=HUREFETaurusDBRYS | MR ATFE IMySQL 8.0.22K% LA £,

QETSNEDAIIZSHTEN, BFHTEENTESRR (CPU. REE)

EUESGEFE, ZEEISLARREN, =EIERETaurusDBRIMZARZA/92.0.42.2306005%

PAERY, FTEERAEET SAER, NEFERTREZRAZHE.

HrEEXRNGSR:

- MiEFeFEm. Ko, FSIBEEE. RolFEFAHR. RIlnEa. &'
5| THEEE,

- ZiFgEEE. 2XRIOIN. HEVIEW., F&i8, o CTEERE,

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

- XISESMFER, 815 FEFER. SCALARTER. oXEFESR. Ik
XEXF&Eif). DERIVED TABLEZ,

- TESMEERR, GiF BANIE. FHRNE. (FRREEE. ATaiig
=

- SEEAREIRUE (+. - L %, /.| &), FEERERIEE (<. <=
>, >=, <>, BETWEEN/AND. IN% ) , #&45iz& (OR. AND. NOTE) ,
—MRERY (FHRH. BRRY. HERHE) , BER
( COUNT/SUM/AVG/MIN/MAX ) &%,
mAgy:

COUNTEAREHEXA “innodb_parallel_select_count” AREFFITHIT -

- YHIESXEEH. PREBEHSXEIG,

- %3EHEREORDER BY. 954HGROUP BY/DISTINCT. 9 TILIMIT/OFFSET. &
WHERE/HAVING. Figes&,

- ZUNION/UNION ALLEA,

- XEEXPLAINBEEHITHITITVIZHMAN, SIBESEXPLAIN, EXPLAIN
FORMAT=TREE. EXPLAIN FORMAT=JSONZ:,

FTEERSFFITR:

SRR 01 (2024-12-31) WRINERE © ARITERARBIRAE 13
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EETED

BORE

finA2s

PREPARED STATEMENTS

2 ETENE]
BRFRNRRF/ImATFE/IEINNODBZE
FREXZES|

FiEdiE

ReEEtia SEMIJOINEY FEi8

i EONLY_FULL_GROUP_BY
{FFEZR5|J3FINDEX MERGE

HASH JOIN;& H IR £

I0giEEIE, WISERIALIZABLERREZRS!I, FOR UPDATE/SHARE LOCK
B3EE

WITH ROLLUP
fZ7EHIGH_PRIORITYX &=

PATERIREIOITEIRE (HTIHRIER: 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

Highaazerofilly%l, HEXWIIGRMEAER
generated column. BLOB. TEXT. JSONFIGEOMETRY
SpatialtE<E % (Z0SP_WITHIN_FUNCE )
aggregation(distinct), #0sum(distinct). avg(distinct). count(distinct)
GROUP_CONCAT
JSON_ARRAYAGG/JSON_OBJECTAGG

FIFPBENX R

STD/STDDEV/STDDEV_POP
VARIANCE/VAR_POP/VAR_SAMP

BIT_AND, BIT_OR and BIT_XOR

set_user_var

rand (R &S EAIBRIM)

json_*(#Mjson_length, json_typeZ)

st_distance

get_lock

is_free_lock, is_used lock, release_lock, release_all locks
sleep

xml_str

weight_string

refeR#L (VIEW_REF, OUTER_REF, AGGREGATE_REF),
SHA, SHA1, SHA2, MD5

MAERRAS 01 (2024-12-31)
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row_count
userfBX %L (user, current_user, session_user, system_userss )
BR%fextractvalue

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

EREIMASTER_POS_WAIT

ZEE] X R FE ( MBRContains, MBRCoveredBy, MBRCovers,
MBRDisjoint, MBREquals, MBRIntersects, MBROverlaps, MBRTouches,
MBRWithin )

PR EPoint

HEPS_CURRENT_THREAD_ID()

F#PS_ THREAD_ID(CONNECTION_ID())
HEIWAIT_FOR_EXECUTED_GTID_SET
AEIWAIT_UNTIL_SQL_THREAD_AFTER_GTIDS
AEIUNCOMPRESS(COMPRESS())
EREISTATEMENT_DIGEST_TEXT

EREIBINARY . ERZEICONVERT
ST_FFLRVRE S A 52§+

LY

e e

X7
7

E

o  FHTHTHIMITERAIREFESHTRITIAREER, TEXRIE:

HEIRNE S BRI ARERIES
MFERTHITHEIER/SERTHIER, EHTHRITRRT, 81IF

HIEN R RIERIERIR/EE, SRR

iR/ SERTHAEZ.

S b FROM t7;

tetime value
time functic datet

r column 'dtl1’

r column "dtl’ a
for column 'dtl’ a
for column "dtl’ a

r column 'dtl’ a
tetime value

ncorrect r column 'dtl' a

MAERRAS 01 (2024-12-31)
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FITHUTRIRATISIEH, SselectiIABEREERN, SRR ITHITSH
%géﬁ%ﬂ’ﬂﬁﬁ%ﬂﬁ, JRESSHZERENBEER, SHRAERGMM
925 o

BRI
FTHRITHHTIZRED, ZselectiIABEREEEENT, SEEAFFTHITSH
PEERINEETRE . EXTEET, SEEFRHMIHESR, Alsthll
ELliT (—REXRELIRESHR, FIINFRECERENFES), SHRELE
S5BTEREE,

EREIFZER

EARBNTIELENTER, RENVEREANRESIFFITHITIREA—
¥, ZEELMITEENERT, EaHN5RTERINFEARERNISR .. X3
FAARZER, HMySQLAIMZANARRI WEFEER, st IERENR
AR, 3&group byFEEARIRITISR -

MAERRAS 01 (2024-12-31)
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mysql> select a,count(*) from t group by a;
---------- +

count(*)

Ll

W
[ R S S S S

[¥]

5

N

I

N

I I
[ 1]
[ 2
I I
I I
I I
I I
I I
I I
I I
.

e +

10 rows in set (6.37 sec)

mysgl> set force_parallel execute=0N;
Query OK, ® rows affected (8.88 sec)

elect a,count(*) from t group by a;
—————————— +

count(*)

mysql>

oo
[N W W R W WE N W R e |

[¥¥)
[ SR S S I R e

[N I S o s I < ]

[¥¥)

5
N
I
N
I
I
I
I
I
I
I
I
I
I
+

—————————— +
18 rows in set (4.35 sec)

- union all&EREESR
union all&2EESFHIFEEF, FTHITNREINEREIRF T ESIEFH

FFR—E, EBIMEENERT, SLTERERFNIE.
2.1.3 FEHITES

AW ESEERH
o MRS SHEWFER2-1,

*2-1 ZRsH

SHBR G| ik

force_parallel_ex | Global, EEFEHTER, HREN “ON”

ecute Session AY, FRREHSQLR I8 ERFITH
7o

o EUESEE: ON, OFF
o FKIAMEOFF

SRR 01 (2024-12-31) WRINERE © ARITERARBIRAE 17
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RN A 2 B HRZINEE
SHBIR 351 R
parallel_max_thr | Global HITHMTRIIRKIEIRERE NS . BT
eads THYRRELIEETIZ(ENT, FRITEISEAR
RFBBEHITHRIT
o EYESTE: 0-4294967295
o FIANE: 64
parallel_default_ | Global, HITHITROEIAFITE . ATHETRE
dop Session IBEHTER, ERZE.
o HUESEBE: 0-1024
o ZUAE: 4
parallel_cost_thr | Global, BRFTHITHENRE. REAFTEN
eshold Session RTINS IZFER B e sef T H1T
T,
o HUESBE: 0-4294967295
o ELIAME: 1000
parallel_queue_t | Global, HRHBEFTEANSMERT, BRFFTH
imeout Session TR9SQLE/FHERTAYE] . HEFATEET
ZiERE, WABES, AR TRERER
7o
o EUESEE: 0-4294967295
o FINME: O
parallel_memory | Global FTHITAIRNAEFE LR . S3FTHITE

_limit

AR EFESETZER, FHSQLEEE
A iTHITIT,

o HUESBE: 0-4294967295

o ZXIAE: 104857600

o YRS TENR2-2,

22T E=E

sed

TEZ 48]l R

PQ _threads_runni | Global HEIEEETIFHITHITRS&IZEL

ng

PQ_memory_used | Global HEF THITEBRNERRES.
PQ_threads_refus | Global AT SXZHIRE, SECREEMITHITH
ed THERARE.

PQ_memory_refu | Global AFEAEFRG, SERERITHITHIT

&R,

MAERRAS 01 (2024-12-31)
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FEHTES
SFBSRERGSHAERHINTE LRSS, FEEXHGEN.

o IiE—: BERERKSHHARIXAHTES
AEEEFaNsHERTIE, BERERFSH, ARNXAHTER, FHig
BEHTE.
B 2F5# “force_parallel_execute” KizHI 2 E@HIEAHITHIT.
FALBESH “parallel_default_dop” Ki=#IFEHZ/ DEEFITHIT,
gfﬁéﬁ%iﬂl “parallel_cost_threshold” SRIZ=HIHHATM AZS KA, FBRFHIT

1To

P ARSHEGERERES, MIITLUEN, THREREIEE.
fian, BEEHFRHTHT, FEFEER4, /MUITRNB0, TTSBAT
HITIRE:
SET force_parallel_execute=ON

SET parallel_default_dop=4
SET parallel_cost_threshold=0

o  FiEZ: HHHINTHEIxAHTESR
FEARHINTIEEZT LR MBI REHTHTHIIT . EREZBRIAXAFHITHTE
BERT, ATLMERhnIHFENSQUHRITHE . k2, BalAZIEFELESQL#ITH
THIT.

FREATHT: XRETEMIHINTEEZTUFEHTHT.

KEAZIANNSHECE: SELECT /*+ PQ() */ *+* FROM ---

KAANSHECE, REITEEHLENS8: SELECT /*+ PQ(8) */ --- FROM ---
KAMANNSHECE, FEIEEHITERILT: SELECT /*+ PQ(t1) */ --- FROM ---
KERANSHEE, BFEEFITEAL, FHEERS8: SELECT /*+ PQ(t1 8) */
(1 #88

PQ HINTEERESELECTXBF A REER . PQ HINTRIF AKESH dopIEEEUEEE1,
min(parallel_max_threads, 1024)],

dopiBtH EREVEBEE, PQREM.

KAFTIIT: SHTEGFER, BIfER"NO_PQ"RIhntiEZXAERSQLAY
FiTHiT.

SELECT /*+ NO_PQ */ -:- FROM ---

MARTY::

NO_PQ hintAYL5E4&TPQ hint, 2IRSQLIEAHINO_PQ hint, EMEECEPQ hint,
ZBRSQUIBASFHITHIT.

ERHTIITHIRE
BIMTSQL, EEFTHITILIIRES, SRERBENE.

show status like "%PQ%"

SRR 01 (2024-12-31) WRINERE © ARITERARBIRAE 19
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AL

2 ENAZIEE

2-2 REETR

mysgl> show status like "3
emmmsssmmmmmsaamaaan e
| Variable name | Value

BITEXPLAINEBREFIEDNFATHITITY, BTRERBINE2,

2-3 FHTHRITH SRR

AR
'—ﬁgéﬁﬁggﬁﬁ'ﬁu*ﬁtt, FITHTIHIZ T —1TIER . BEERERNE—T, BERIHRE.
?j_- %{EIQ\O

2.1.4 SIFHITEER

BRIEL R

AEBFERTPCHIUIX TEMIXFHTEIIXT 225 QUERYRI4HBEIZFHIE T -
NS S RIS

SCHIEAE: 32 vCPUs | 256 GB

o  iZARA: 2.0.26.1

o FHITLEIZEL: 16

o Mi#HUES=: 100GB

£ EpiliHEE.

1. i5fEhttps://github.com/electrum/tpch-dbgen R TPCHHFEIERT .

2. BETFEIRBXESF, HEImakefilesuiteX {4, FHEIBINTRASHTIER, &
B SE PRI TIRTF o

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. EEREIRERT, HUTTIIIGS, mEEMTPCHEUET Edbgen,

make -f makefile.suite

MHSRRAS 01 (2024-12-31) WA © EARTERABIRAE 20
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Rt E

4. {EAdbgenfliTAN T ar<, ERKTPCHEHET00G,
./dbgen -s 100

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,
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);

SI|R3 FERINTHS, BEMNBIESAZITPCHRIERS

£2 BFRBIRTaurusDBLAI, CIZBIREIERE, FHERINTSEETPCHAIER.

MAERRAS 01 (2024-12-31)
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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 '|';

$18A QUETPCHEIZESI,

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,|_linenumber);
alter table orders add primary key (o_orderkey);

ZIE5 15 1Ehttps://github.com/dragansah/tpch-dbgen/tree/master/tpch-queries§kEXTPCH
224 &EifjqueryiBa), FIHITHERIRIE.

-

WiEER

BiTRA16&IEHTE, HPAY1752QUERYEIMAEEZIRRIEH, EaREFIE
F105LAE . TPCHMEEENR RN BRI

:‘]

& 2-4 AR

1800.00 20.00
1600.00 17.64 18.00

1400.00
1448

1200.00 0
1270 1310
1170 k1189 1200

102 1 1143
1000.00 1102 11.33 1058

10.00
500.00 9.14 o
8.24g 00

600.00

754
400.00 00
20000 | 191 184 A ‘ m i 200
100 136 g 1321 1.00 == 1.00 B 1.00 hLDD
oo IR L L B - {8 Pt Rl Rl SN oo
a1 a1z a3 o oz

Qo1 Qo2 Qo3 Q04 Qos Qoe Qo7 Qaos Q09 Q10 Q4 ais als Q17 Q18 Q19 Q22

WEHE #)

mmmnopg e 16 thread Incr

2.2 85 TH# (NDP)

2.2.1 e A

HAREF T (NDP)

NDP(Near Data Processing) 2 =#iEETaurusDB & HI SEIR S HIEE AR
BTENRRAR. FIUHIBERERES, BRI, REE8. KFSESFRIEM
TR RE MEXETaurusDBN S AR FEENZ TSR, FTHiT. BEItET#
g;ﬁ_, RHTTHITHIESED, RONERENTETSNESD, BE TEIGGIENT
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T{FRIE

=HHEETaurusDBXRAHESFED BRI, LUBDMNESRENEZIEN, &
UNDPIgIHEZ EN N REIEIERE. IRENDPZAEI, BB EEERREIGEIENT
ETPREMEREIETR. BINDPRLT, EiFHRII/OZERFCPURERIAIAER
2 TR MERIEE T 5Tk, (BRI ImikERITHER G ERISRERIESTT
BT, ENERENERL .. BNBEFETRHATAE, FTETRCPUERERT
b, IEFA TEBRERMEE.

5350, NDP{EZRETaurusDBHITEIITRE, FitiT 7 WEMEMENANRIT, AR
WITEREFT, H—LREATIRITEE.

2-5 NDP T{EHIEE

Select F1,F2,count(F3)
SQL j From T Where F1>40 SQL
AND F2= “China” ;
Parallel SQL Executor
HEH=
SQ | Executor Worker Worker = o Worker

Small
Batch

pages

Page
16KB

FETS | FEDR | FETS

NDP Process MNDP Procass NDP Process 4—
ﬁﬁgdﬁ,ﬁ —Tj"}ﬁ —T—'j i=] MNDP Process MNDP Process NDP Process 4—|
MNDP Process NDP Process NDP Process 4—

|
[
[
[
I
I
|
I
I
|
|
I
|
I
I
I
I
|
|
I
|
|
I
|
I
I
I
I
|
|
I
|
I
I

FHEEF:

1.888i=9: count(F3)

28R ER: F1>40 AND F2= “China” ;
3.5

(EREE
EigWSeeH T MERNASEFEGIFE=KE: Projection. Aggregate. Select,

e Projection
FIEE, REEREAMEEXFRAS T SRAEETET S,
e Aggregate
HARRERERIE: count. sum. avg. max. min, group by, R&IXRE
ZR (MAZEd ) 2IFEA51Z, count () 2— 1 RELITES.
e Select - whereFaidiE
BEIHRMHRIAR: Compare(>=,<=,<,>==). Between. In. And/Or, like,
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2 BENAZIEE

ZFFeE

SRR

BERRAN MEEREFEED R, REREFMHNTISREEEL R,

HEISZIET InnoDBRFITIHE T itk

HEIZIEX COMPACTEDYNAMICI TR AR TIHE i,

LRI IPrimary KeyakBTREE Indexi#{Tit& i, HASH IndexakFull-Text
Index R SZIFITE T,

HEIRTIFSELECTEITREHITITE T, HEMDMUEaASIFIHE T,
INSERT INTO SELECTHASSZHFTE T, SELECT HNE4&Eia) (40 SELECT FOR
SHARE/UPDATE) A2 #H+E T itk

RERE N HEHRISFCOUT/SUM/AVG/MAX/MINEREL, F5GROUP BYiIEEIAYER
EIRMFEAR I N,

FixR FEISHESRERE . BEMNIT BRSSO FRFRIER (CHAR,
VARCHAR), Z#Zutf8mb4, utf8=fFE,

FixR FEBIEASIFERIZEE (<,>,=,<=,>=,!=), IN, NOT IN, LIKE, NOT LIKE,
BETWEEN AND, AND/OREIZIERS .

& 2-3 2HRAA

285 &5l ik

ndp_mode Global. Session NDP#FEFFX, OFFFRR

ST, ONFRISHTE
FNARED =TS,
REPLICA_ONZET4HMER
EFRET AR,
BYESERE: OFF/ON/
REPLICA_ON

ZHAEUE: OFF

STRERRA 01 (2024-12-31) RS © ERmHBRABRAT 24
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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 (2024-12-31)
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RENE

2 BENAZIEE

2.2.2.1 i@T session 15

SRR

FfS NDP

%|7) NDP

sessionINDPIfIgE, BAINAXFMRZ, BIdigEndp_modei# 1 TH S,

e indp_mode=offAt, FRFFANDP,

e  ¥ndp_mode=onft, FRFENDP,

e Zindp_mode=replica_onft, FRRERIETHFSNDP, ENAER.
(10 388

L FINDPHFIEBRIAII ARUMESEAIAERL (16URLAL ) , IIESER (8URLLT ) A3Z35H
FPUFE, IEFETUBEZIREZESEH “innodb_ndp_max_threads” FF/ZNDP,

FEsqUEIHHITHBHXFANDPRYED . ndplISHIRER, BEIWSIEERHISE
FHINdpSEE, BN—BELTFIndpERHIA .

EARESHITINDPIRIE, afLli@ETexplainEBiZIEa2 5 ERANDP, Eexplaindify
ExtradP 27~ 7 NDPRY M TITRI, EEAFAISKSE, NDPAIHITITRIERELAUsing
pushed NDP AFFk, BEARTIRE THITAINDPZEEL: 3R MFRIAL
(condition) . FIFEBE (columns)ZE 25 A (aggregate) # N,

e Using pushed NDP condition, JRERESHRINE RN 7 MERLIBRIFRIE
. BEEXS ( ‘#RES , ‘T8, A8 BaEAKH)

e Using pushed NDP columns, E7RNDP#H{T T FIRLEIRIE
e Using pushed NDP aggregate, E/~x T NDP#EHITTREERE,

BT FEAREIR, aTLAATZndp_mode=ONRAT, FELINEITEMEYSALEL receiptdate
>= date '2021-8-30" #ff MR TFIER

mysql> set ndp_mode=on;

TEREIF2 B ZERNDPHITEREL: IiESREFIA (condition) . FIFEBE (columns)sk
FeR & (aggregate) 8 T

o IEEEFRXITHE (Using pushed NDP condition )

e ZIFEI (Using pushed NDP columns )

o ER&THE (Using pushed NDP aggregate)

mysql> set ndp_mode=off;
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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
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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

FFENDP/E, BRI

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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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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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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& 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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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,
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“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,
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: 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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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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fBign:
Xftest_stageZkHJaFUtBINZRS],
ALTER TABLE test_stage ADD INDEX idxa(a);
FIE3 TN TFSQLEIFCIERS IFIHE
SELECT QUERY, ALTER_TABLE_PHASE FROM
INFORMATION_SCHEMA.INNODB_ALTER_TABLE_PROGRESS;

2-16 EiFEIERSRIHEE
mi,-‘:z;q'l_::- SELECT QUERY,ALTER_TABLE_PHASE FROM INFORMATION_SCHEMA.INNODE_ALTER TABLE_PROGRESS;

e e e L T e e e e et e L T LT +
| QUERY | ALTER_TABLE_PHASE

1 row in set

mysql> SEL

+

2.4 Backward Index Scan

Backward Index Scanaz@ZE5 131, aILABE REIFEZRS IS HRHEE, AT
REAESEMM—L4F M (FI40: Index Condition Pushdown (ICP) ) A3EH, S
it E8ikEBackward Index Scanfg Il IEEESSLAIEIR

RNTREREEAYGRE, TaurusDBIIBackward Index Scan$FHIEINFFX, SIFENESH
[BF0%F, EBEIAPRR AR,

A\

RN
MIZAR A A FETF2.0.48.2312000]FE BIZINEE
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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,
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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 (2024-12-31)
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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)

2.5 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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https://dev.mysql.com/doc/refman/8.0/en/optimizer-hints.html
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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

STRERRA 01 (2024-12-31) IR © ERRBRABRAT 20
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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

%

MAERRAS 01 (2024-12-31)
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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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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

2.6 EFEIFTHES

2.6.1 THEEN B

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
2.6.2 ZH 8

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. EH QIR ESEREAVERATE, BN
ction_timeout session .
SHEITENORAER, BIFRRRIEES
EEAVERTAYEZ B R H o
idle_transaction_time | global. ZEH— AR AESEZAVERTRTE, By
out session AERb,

SHIRENORAER, BIRT—R=W
FESREEERRTELR B RE .

idle_write_transactio | global. EHIEEESIEEAEE, B4l
n_timeout session F
SERBENORARER, IIFRREIEES
EEAVERTAT a2 AR H o

HR=ANTEMRXZR: idle_readonly_transaction_timeoutF]
idle_write_transaction_timeoutf9{f 54 =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

STRERRA 01 (2024-12-31) IR © ERRBRABRAT 26
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2 ENAZIEE

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

2.6.3 {ERATHI

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
W

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” IRERY10SSEEILAIMUMT 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. BESH: idle_write_transaction_timeout=15

EUSEC
{FFbeginFFEEFZEI, MITEFIED, ERERUT:

mysql> select * from t1;

MAERRAS 01 (2024-12-31)
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| col_int |

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 N E DR
£, ERUNT:

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

E—NER, PTEIRED, SRUT, RRLEESEZOR

mysql> select * from t1;

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

1 row in set (0.01 sec)
3. ®EZ# idle_readonly_transaction_timeout=15

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

7£ “idle_readonly_transaction_timeout” & &RHI15sEEILAIMAIT—IREIE
BE, FRUT:

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

2.7 LIMIT OFFSET Nt

2.7.1 THEEN A

X MySQLAILIMIT(N)/OFFSET(P)HISELECTIER), 5|ZEEREIFIEHEWHERESH
BIITEASQLIEEANE, SQLEFOFFSETRIMAIPIT, IREINITEIE. HEHA_RESIFE
BB ERTIFAHE, 5|ZERRFEREIFRNFFIEREENINEE . XITFOFFSETHIPIT
AFLIMITEINRIEHE, BESHE I EEREXENFIRZISQLELE,

TaurusDBIZMHAILIMIT OFFSET MEINRERIELIMIT OFFSET MRS 2 EAME, 12H
EIEHER,

2.7.2 (EABBIE

x& 2-12 SE0RHT

SHEW %5l 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 HIOFFSET MEINREEMEE N ER, IERILAMERHINTE
SEHR

e OFFSET_PUSHDOWN(table_name): “43{OFFSET AL o
e NO_OFFSET_PUSHDOWN((table_name): A4ZMOFFSET AL o
A

EFTPCHAISchemait T44l, BITFHEFRITHIEEEAHINTS AT AL, HiT
EXPLAIN SQLEEHITITHXIEY, Extradl&RER/AUsing limit-offset pushdown,

o FIFHEMFX

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

i ats t als ot ot Tr Tr Tr + Tr

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

i ats Tr als ot ot Tr Tr Tr + Tr

+. +

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

i ats

als ot ot Tr Tr Tr + Tr

i ats

1 row in set, 1 warning (0.00 sec)

e (EHHHINT,
mysql> EXPLAIN SELECT /*+ OFFSET_PUSHDOWN() */ * FROM lineitem LIMIT 10000000,10;
Emm— + + + + + + + + +
oo +
| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered |
Extra |
Emm— + + + + + + + + +
oo +
| 1] SIMPLE | lineitem | NULL | ALL | NULL | NULL | NULL | NULL | 59281262 | 100.00 |
Using offset pushdown |
Emm— + + + + + + + + +
oo +

1 row in set, 1 warning (0.00 sec)

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

Emm— + + + + + + + + +
e +

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

e +

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

Em— + + + + + + + + +

e +

1 row in set, 1 warning (0.00 sec)
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2.7.3 tERENT

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)

wmHIBESRER, IFSQLETNQ2, BRI —HKEK5|, HEE"HKR5IEHE
M, FNFEERIFREEMIINIEE.

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 |
+ + +

-t + + +

+ + + + +
1 row in set, 1 warning (0.00 sec)

wRBLFFINER, WTFSQLERNQ3, FHOrder byHAJLAFIRZRSHEF
mysql> EXPLAIN SELECT * FROM lineitem WHERE |_partkey > 10 AND L partkey < 200000 ORDER BY
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 scalefIEUE, 3 EAMNERTRAIQI. Q2. Q3. ARBSXMALIMIT
OFFSET MEINRERIIERERILLAN T o
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2-19 tEERIEE

KRl [5:]
25 2249 22.46
20
15
10 6.23

5

1.12 0.68 0.68
0 | — —
Q1 Q2 Q3

HON mOFF

2.8 IN 1BijafF&i8

2.8.1 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
BEHESIEERange scanif T . (BRE7EHTRange scanDHraIEHE,
range_optimizer_max_mem_sizeEE X T HTEEPRENRANF .. WMRINEELY
listiEE X, FRNAFSEBIIEXNRKAF, =fF5Range scan%ky, Misl&kE
BROMEEE TR, MR RIZDM, TLUBFKAFERNEARNE, BERZAERE
sessionZkBIRY, BFEIRIHE N session#TZETE# S HBEENARE, FILIAESZ51%
FIPSLI&ZEOOM,, SBYMEMERTLAMrange optimizer, #NERin valueld Z#Bid
eq_range_index_dive_limitfR#&l, S FTixEindex divefIREEERS|FKIHEE, MK
SvaluefTIRIFIHERELLRER, REUELIMGERERIER, SEittse
B, BINFaERAFER, #iEHsubqueryZfg, BEMHASBEMEEEERIEIE
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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2.8.2 i FEEIN
TISNEEEa

e SELECT
e INSERT ... SELECT
e REPLACE ... SELECT

e 7TIFWIE], PREPARED STMT

LRSRH

o HAXIFEEIN LIST (BfENOW(), ? ERFRETIINED ) -
e 7 #HSTORED PROCEDURE/FUNCTION/TRIGGER,
o FXFENOTIN, LIRFEEERRSIAIDS.

2.8.3 {ERAAGX

EATLAEIE “rds_in_predicate_conversion_threshold” S¥08&INIBIFEFEiAI

ab
BEo

(MR

ZSHERANO, BRXAZINEE . MREFRER, UEERRERARFE.

% 2-13 SH15A

sion_threshold

SHABWR 4531 ik
rds_in_predicate_conver | Global INIBiFHFERINEEEHIFFX ., HSQLEA

AYINFIRPRITTERN ST 22 AV E
Y, MISQLIEAMITIEHR, BINIBIEHEIR)
FEiF.

<l

o [EEIF:

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

R — + +

+

+ + + + +

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

Extra |
+omt + +

+

+ + + + +

| 1]SIMPLE |t |NULL

where |
+omt + +

| ALL | idx1

+

NULL|NULL |NULL| 5] 100.00 | Using

+ + + + +

1 row in set, 1 warning (0.00 sec)

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

e

| EXPLAIN
N

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

-> Table scan on t (cost=0.75 rows=5)
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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);

N
_________________ +
|

EXPLAIN

N
_________________ +

| -> 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, FERITITRIFAItabledfF1E<in_predicate_*> (*A#=F ) , 1%ZZERD
FOERIREYER, HPEE T INESPRIFMBEIE.
BRI LB EHoptimize trace, traced{F{Ein_to_subquery_conversiontB*(5

Sl

| explain format=tree select * from t where a in (1,2,3,4,5) | {
"steps": [

"join_preparation": {
"select#": 1,
"steps": [

"IN_uses_bisection": true

)
{

"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,
"unique_constraint": false,
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"makes_grouped_rows": false,
"cannot_insert_duplicates": true,
"location": "TempTable"
}
}
By

2.8.4 1EREM

{EFsysbenchi& 2%z
1. EE1000WwHEIE .

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 T ERRATR

*& 2-14 HREHIRE

Mt 753 AR g XA (AEA | MMeExdtE
range_opt )
ol 0.09 2.48 12F26.5(%

2.9 ZREZH= T DISTINCT it

Efm=

{ERZUA

XIFTZRIEZ+DISTINCTIAR, MySQL 80BEEFREZFHIER, SRERNE
SHEFRMEEAN, FELWEIEERK, SEHITHRERIE.

A TIRFADISTINCT, AESZRIEZ FDISTINCTHIEIENER, TaurusDBIERITHLES
I T EIRRINAE, ALARBRACERNSEDS >, A EIIERE,

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

AR A A TFZEF2.0.51.2403008F 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

50000000
45000000
40000000
35000000
30000000
25000000
20000000
15000000

10000000

617

mCommunity MySQL 8.8 ® TaurusDB
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2.10 XSS MEES

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 |
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+ + +
| 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)

2.11 o XFiLH
2.11.1 Z“HH X

2.11.1.1 THEEN 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

2.11.1.2 2R

e TaurusDBHIIIZIRAEE K FETF2.0.48.231200,

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

2.11.1.3 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)
)
);

2.11.1.4 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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{ERxA

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)

)

)

2.11.1.5 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)

)

)

2.11.1.6 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)

)

);

2.11.1.7 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;

2.11.1.8 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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SHEW A
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;

2.11.1.9 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)
)
);

2.11.1.10 HASH-LIST

N

Ay ~,
1ai

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

CREATE TABLE [ schema. Jtable_name
table_definition

MAERRAS 01 (2024-12-31)

WRIERE © LEARITERARERAF

71



Z=HEUEZE TaurusDB

LA 2 BRI

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

2.11.1.11 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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2.11.1.12 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;

2.11.1.13 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 (2024-12-31)
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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)

2.11.1.14 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)
)
);

2.11.2 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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SHEMR Ral 15¢A8
rds_list_default_partition | Global LIST DEFAULT HASHIhgE
_enabled EHFX.
BESCET:
e ON: BHLIST

DEFAULT HASHIBAE,

e OFF: EXIFILIST
DEFAULT HASHIB&E,

£l LIST DEFAULT HASH 5 X%

o BZX
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_definitionJ3:
PARTITION partition_name DEFAULT [PARTITIONS number]

BN O RBEXEAIUEE RO X, “HRpX3ZiFERLIST DEFAULTHX,

EMXANT:
SUBPARTITION subpartition_name DEFAULT

& 2-30 2#U5EA

BB S5

table_name E0EZEAIRBIR,

XEREE,

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

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

ame DEFAULTSX o

subpartition_n | FRXEIR. BA—1MRPAATEE, FRXESRZHF—

number DEFAULT 9 X3ZBBISF LN 95 Benumber N X,
numberfEEESD X 1NE ., PARTITIONS numberZma] %Iﬁi, N
1EERS, WEIAA—DEFAULT X,

o Ml
BlZERE PN DEFAULTS X RBIMI T :

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);

LI ZADEFAULTY X =EIA0 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);

{EFBLIST COLUMNSRAIEN T :

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
)

BEidexplainBEEHX:
EXPLAIN SELECT * FROM list_default_hash;
ERERINT:

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

Fommmme e Fomme- +

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

+-———+ +
Fommmme e Fomme- +

1 row in set (0.04 sec)

TR XEIELIST DEFAULTSERY, SREIENTF:

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));

—IRPD XFFEZALIST DEFAULT HASHOXAIER T, (XSZ3FHASHEKEY — %>
X:

+ + + + + + +
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)
IEIN—ADEFAULT > X7~ fBIEN 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);

EEHIFEANDEFAULTY KRB0 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#%> [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

FIE—NLISTH XAYRBII0T :
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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_hashZBSIENN—PLISTSXp2, p24i&BEiE.
(MARY::|

—B{ER T without validationjfillista X, EEEFNHNIT ALTER TABLE ..
REBUILD ALL'4%, D EHIRE. SUHIBASEHSE, FHEMFMINSXE
MHIBURIPERAEDEFAULTS X, AEEGIHERESEdefault P X EIRE, A=
Biid, £SSMEEMEE TR, EINEFEALTER TABLE REORGANIZE PARTITIONE
%, MDEFAULTD XD EEDEE, BICFAILISTOX

ALTER TABLE DROP PARTITION

DROP PARTITION#:{ERY, REg—IXRMEMEREFDEFAULTS X, A3 RMIERER
> DEFAULT X

#7T7DROP PARTITION#(E, MIFRERB S XAYRAIAIT :

ALTER TABLE list_default_hash DROP PARTITION pd0,pd1,pd2;
Query OK, 0 rows affected (0.33 sec)
Records: 0 Duplicates: 0 Warnings: 0

(1] %88
EAYARIERERS DEFAULTY XETEIREE
ALTER TABLE list_default_hash DROP PARTITION pdo;

RIBEEWNT:

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#R{ERY, REE—IRMELXERBDEFAULTSX, FHFR
{EERS DEFAULTX o

- {EFIREORGANIZE PARTITIONIR{ERT LA ZEDEFAULT S X A9 N EL:
ALTER TABLE list_default_hash
REORGANIZE PARTITION
pd0,pd1
INTO(
PARTITION pd DEFAULT PARTITIONS 3);

#1TfE, DEFAULTDXAIMNEESH21TAB .

- {EFHREORGANIZE PARTITIONATLAMDEFAULTS X EHE—LISTHX :
ALTER TABLE list_default_hash
REORGANIZE PARTITION
pdO,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 RAIFFSVALUES 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

2.11.3 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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o LOAD DATARIASMIA S XFIE (ANRSXEE 7TEBAEIEISEE, seFEH
load dataSANHIE, NMRDXIFBEESIHANLUEIVSEE, load dataZixfits B1ig
ENBUEEY )
o Eiﬂiﬂtu%m?iﬁ[éim —BfoXEeIEMKIN, AHFER,
o BIEMNSXFER_p1EADXZRIBIR, EEFZERNLUHLNS XE0EES
o XEEEM,
e  SET INTERVAL([type], value) FHR1EFFINTERVAL RANGEZRFIRANGE, il
RiXFfERE —hnX ,,i%_@} X JIHASHERKEYZREY
e SET INTERVAL([type], value) FatypeFvalueBUEEZFEEH D X FiL expr
a9 Xcolumn_listA9295=
S5

X 2-31 2EURH

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_optionsg:

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

partition_definition/9:

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 SN
INTERVAL (value) {#FIRANGE (expr) 5 RANGE

COLUMNS(column_list) B column 2BV ESAT,

INTERVALFARIEE,, HvaluelSEREREIE, %R

RIFEH,
expr RANGE (expr) i XFIAT,, BRIRSIFEEHEEE,
column_List RANGE COLUMNS (column_list) 99 X=FERFIEK, &

INTERVAL RANGEZ>XZEA, column_list REE2 &5,

INTERVAL (type, value) | {8EFBRANGE COLUMNS(column_list) Hcolumn_list 2

DATE/TIME/DATETIMEZEEURS, INTERVALFAIATAE
Bz iFsFRaEE! ( YEAR., QUARTER. MONTH,

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

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

i, HptypefUREMREE, valueftREIFREIE. type

[EfREE (value ) FNEIFESEEL (type ) RIE—HAA:
o [E/REME (expr)

B91000 M FHNE—T DX

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 g1_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 £ XZRSFEREFRNEEEKR
BE:
E{thZEAIRIE(L IINTERVAL RANGED X,
ALTER TABLE table_name table_definition
partition_options;
partition_options:
PARTITION BY
{ RANGE{(expr) | COLUMNS(column_list)} }
{ INTERVAL(type, value) | INTERVAL(value) }
[(partition_definition [, partition_definition] ...)]
partition_definition:
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]
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[MIN_ROWS [=] min_number_of_rows]
[TABLESPACE [=] tablespace_name]

INTERVALF-B)XEXSE5RER

X 2-33 SEUREH

SHEWR S
INTERVAL (value) {#EFIRANGE (expr) 5§ RANGE

COLUMNS (column_Llist) B column 2B ==EGRT,
INTERVALFHIRIHER, EvalueXREIREE, %R

SIEEH,
expr RANGE (expr) FRISD XFIAT,, BRIRSTIFEEHEE,
column_Llist RANGE COLUMNS(column_list) 99 XFEZFIZR, £

INTERVAL RANGEZ X3, column_listHEE2ET,

INTERVAL(type, value) | {8EFBRANGE COLUMNS(column_list) Hcolumn_list@
DATE/TIME/DATETIMEZEEYRY, INTERVALFTIRIRE
o, HetypeUFDREE, valueUFREIREIE, type
BRsziSsFRE2EE ( YEAR., QUARTER, MONTH,
WEEK. DAY. HOUR. MINUTE. SECOND) , value
REEREE, VIBIEEE; HtypeJSECONDZEER!
BY, [EfEAEe/NF60,

INTERVAL RANGEZ X TR A EMEFEREINNZER, XEpartition_optionsE A%k
19,

ALTER TABLE table_name table_definition
[partition_options];

)
YGEL{thSERIZEEE /9 INTERVAL RANGESE:

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

ALTER TABLE orders

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

)

JEINTERVAL RANGEZREE (L E{th3EAIEK

CREATE TABLE orders (a INT, b DATETIME)
PARTITION BY RANGE (a) INTERVAL(10)
(
PARTITION pO VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)
)

ALTER TABLE orders PARTITION BY LIST COLUMNS (a)
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(
PARTITION p0 VALUES IN (1, 11, 25)

)
{EBINTERVAL RANGEZERJINTERVALFAZE:

CREATE TABLE orders (a INT, b DATETIME)
PARTITION BY RANGE (a) INTERVAL(10)
(
PARTITION pO VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)
)

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

PARTITION pO VALUES LESS THAN(10),

PARTITION p2 VALUES LESS THAN(20)
)

# SEFRRINTERVALFH
ALTER TABLE orders PARTITION BY RANGE (a)
(
PARTITION pO VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)
)

# &ININTERVALFH
ALTER TABLE orders PARTITION BY RANGE (a) INTERVAL(100)
(
PARTITION pO VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20)
)

SET INTERVAL 775

STHHEFSET INTERVALFAEBINTERVAL RANGEZRTE M AINTERVALF A E)fR2EEY
HiEMRE, tBAISEIERREARINIINTERVALF G,

\EQ .
=7

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

X 2-34 SH15A

SHBWR S¥n5A
type B8t aEs! ( YEAR. QUARTER, MONTH.

WEEK. DAY, HOUR, MINUTE. SECOND) , RE=
IBERAZRHFEERER.

value IEEERRIEEA ) . HtypeASECONDZERRT, [AFA

Be/\T60,

5
{EINTERVAL RANGEZRHAJINTERVALZERIFIE .

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

)

PARTITION BY RANGE COLUMNS (orderdate) INTERVAL(MONTH, 1) (
PARTITION p0O VALUES LESS THAN('2021-10-01")

)i
ALTER TABLE orders SET INTERVAL(YEAR, 1);

SCIMRANGEZFIINTERVAL RANGEZER Z 8895514, o

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

# MIBRINTERVALFH
ALTER TABLE sales SET INTERVAL();

# &ININTERVALFH
ALTER TABLE sales SET INTERVAL(DAY, 60);

A EE

BNENEIThREFF X rds_interval_range_enabled>[4], "ALTER TABLE table_name SET
INTERVAL()" EMtal(E ( BFERINTERVAL RANGEZEIINTERVALFAEN =
, B HEIBRANGER ) .

2.11.4 3 X%% MDL $4

(= FAPRH

AEMYSQUIEXERS, 5 XFRRIEIELRIEE (DML ) 15 X4EFIR(E (DDL) 25
PRE, XEHREDX4EP RtV SRIERIHIT . 2AMm, SUEZFIMIBRD XAVRIERRT
SN, XTERKEE LIRFT 5 XRAIER

TaurusDB;kIA,T YXFZFIHIMDLEL, (FEH XENPRENREREERE TOXE, &
[ X_EAIDMLFI4FEDDL ( anigmnFimipRo X ) ZEMDLE EASEEEZE, Mk
ﬁkﬂ' > XBIEIERIH &M -

o HBIMRASZIFDXRZMDLEITNAE, EIEDROP PARTITIONIZ{E. RANGEFILISTS
X5 AYADD PARTITIONIRIE,

e DROP PARTITIONIZ{EFIADD PARTITIONIE{E{NZ4inplace&%, FziFcopy

£ty
gl °

o HBTFREHRITLIRENRIERS, WRtransaction_isolationi® &/
REPEATABLE-READZESHIRRENRA, HEFHEHNITODLIREF, oJeesEIaT
Heta:

ERRSR HYO000: Table definition has changed, please retry transaction,
XZ2IEENR, EAESHIEETDDLEIEFSX . AILUBIEHRITES%K
FRRIX AR
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ANE 2 BAZIN

BUHESRIY
e TaurusDBRIZARAATFZETF2.0.57.240900 3 Al {EFFIZINGE
e transaction_isolation2# N2 BIRERIIFEIREN “READ-COMMITTED” ,

FED X% MDL $
EATLAEIE “rds_partition_level_mdl_enabled” S3kFEH XKZMDLIINAEE,

3 2-35 SHUKA

SHER gl fEiA
rds_partition_level_ | Global S XBEMDLEHFEFFX, BAIAMEAOFF,
mdl_enabled ON: FREHXKZMDLEHEM,
OFF: XARDXAKMDLEUFE
iR
EZEHFEER.

(=Bl

73 X MDLIITBE R D XRAVEUREL D00 XAHPIEEREE . AFPRILERS
o XRWSREAVER T, ERIEMIHITH KR

LA 2 ERRAI:
1. EEHIE.
mysql>

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

->  PARTITION p0 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

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

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

| 300 | abc |

| 400 | abc |

o R +

2 rows in set (0.00 sec)

3. BEFImAFMIFHDX,
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
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ﬁa\

BE. £ XHHPRT,

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

EFim RS NREBERIHD KEE.

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

| 300 | abc |

| 400 | abc |

| 500 | abc |

e Hmmme o +

3 rows in set (0.00 sec)

EFim 2RI X
mysql> ALTER TABLE t1 DROP PARTITION po;

Query OK, 0 rows affected (0.13 sec)
Records: 0 Duplicates: 0 Warnings: 0

EZRiR1JLIERIHS XEAFE, HinXKFE.
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
/*150100 PARTITION BY RANGE ('c17)
(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)

ERIRRRES.
mysqgl> COMMIT;
Query OK, 0 rows affected (0.01 sec)

X 4 MDLEHINREEE DML DDLI R RIS ERID X £, LURFFH A%
iBidperformance_schema.metadata_locksZFRAI AT A XK 5!

AIMDLEGBRENER . AT :

1.

BERiR1FHEES.
mysql> BEGIN;
Query OK, 0 rows affected (0.00 sec)

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

e SR +
[cl |2 |

e SR +

| 500 | abc |

e SR +

1 rows in set (0.00 sec)

= Fin 1 EEMDLEGAEBUAE .

mysql> SELECT * FROM performance_schema.metadata_locks;

+ + + + +

+ + + + + + +

| OBJECT_TYPE | OBJECT_SCHEMA
OBJECT_INSTANCE_BEGIN | LOCK_TYPE
OWNER_THREAD_ID | OWNER_EVENT_ID |

| OBJECT_NAME | COLUMN_NAME [
| LOCK_DURATION | LOCK_STATUS | SOURCE

+ + + + +

+ + + + + + +

| 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 |
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2.12 A=

VASAVALNY

JFIE MR

SHARED_READ | TRANSACTION | GRANTED | sql_parse.cc:8006 | 69 | 24|
+ + + + +
+ + + + + + +

4 rows in set (0.01 sec)
2 i1 S IRE 711 RRAISHARED_READHFNp59 X% BIRISHARED_READ
i, Hh, pSoXREMFEEHISX, BEoXEFHETES.

3. EPFiumibRp5Ho X,
mysql> ALTER TABLE t1 DROP PARTITION p5;
ERIR1IEEREpSH X, HER5KE P55 X&kBIAISHARED_READ, LtHATZF
im2B9MIBRp5 o X SRR ESEF .

4. MWIAEPim2iRps o XIREAFHESFH.

mysql> SHOW PROCESSLIST;

Emm— + Fommmen + + +

+ +

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

Info |

Em— + Fommmen + + +

+ +

| 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 |

Emm— + Fommmen + + +

+ +

4 rows in set (0.00 sec)

5. BEEFIRIERESE, EFim2MRp5: KAMRIEMRIREZE, HiTIN.
EFim

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

EZRif2:
mysql> ALTER TABLE t1 DROP PARTITION p5;

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

1TEH

IE2ET ., AIREXNEEMES S, HTESWEEEHN, FEHFETH,
E—IZARBEE - ESEHRRT, HWESRESHTIMMNEHRERT, &
Eﬁﬁ%ﬁéﬁﬂ’ﬂﬁﬁ‘éﬁ&ﬁﬁéﬁ , FEERNDESRREEMIEA S EHASBLAKES

EYRE TaurusDBIFRSITEIMNM, BRILIBE FaieEsEBanRsIaAFH
BHRRITEH . ARITEHAREUUXIRERAARITRERERE.

TaurusDBR = TEFTRIZSAAN FEIPRZ: 93 79Counter_hash, Group_hashi&#53 o

#0145y, B2 Hotspot groupfERY. & Hotspot groupfii—MRE T, 84
Hotspot groupFZ*batchBpk, RXEIMSITIRAIM SRR -
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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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AL

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

K& 1588
Hotspot_total_trx {FFhotspot 2 =S

MAERRAS 01 (2024-12-31)

WRIERE © LEARITERARERAF

94



Z=HEUEZE TaurusDB
RN A

BT
'{klu\

ol

Hotspot_update_errors

SREEHCEHEN, FoPMEMARITERN
EHAER

Hotspot_trx_rollbacked

=, HPAIK (leader ) REERAT, FAEHZR
( follower ) IRE—REIR,

Hotspot_trx_committed

Hotspot_batch_size

Hotspot_batch_wait_time

18], SR,

Hotspot_leader_wait_follower_
time

FE— R AleaderFEF FfollowerHICRE
¥, LeBSE o2 aTHt K leaderZFfollowerfYRd
8, BARED

Hotspot_leader_total_time

SaiftXleaderfIA R TEMES DRTE), 2L
HME

Hotspot_follower_total_time

8, B,

Hotspot_follower_wait_commit
_time

FE—" M xefollowerBEZE FleaderiF AL H
£, IigiEsHatrE — 1 MollowerEfFleader
BEABERIRE, BAHED

Hotspot_group_counts

Hotspot_counter_counts

T8 . ZEAcounterfI2 %,

HBXRET
IBIRCIEAAXETIT

% 2-38 g XigE=s

xXHE=F ik

HOTSPOT RRFEREEFRINGE
NOT_MORE_TH | Ali%&ll, FRERMEAKTFEE.
AN

MAERRAS 01 (2024-12-31)
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RN B 2 B RZINEE
XiE=F ik
NOT_LESS_THA | Bli&ll, FBErMEANNFREE.
N

PR EHEAESQLEGRE ., HOTSPOTRIERREIE, NOT_MORE_THANZ]
NOT_LESS_THAN;R B ERIGAIER,
BE0: BLRidEE5%), c2intSER%), BPBATIEUTIEE:

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&/MF0

UPDATE c=c+1 where id=10 HOTSPOT NOT_MORE_THAN 100 NOT_LESS_THAN 0; // clBARKF
100, F/©FO0

UPDATE c=c+1 where id=10 HOTSPOT NOT_LESS_THAN 0 NOT_MORE_THAN 100; // clBEARKF
100, F/©F0

WHEBIFINOT _MORE_THANZENOT _LESS THANAIIR&IATS, £RZEF iR TR :

HOTSPOT field value exceeds limit

{sE R
1. ClEE, RN,

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

2. FIFRARITEFHFX.
SET GLOBAL rds_hotspot = ON;

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

4. EieHHOTSPOTREFEH .
UPDATE test.hotspot1 SET c=c+1 WHERE id=1 HOTSPOT;

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

tEgENli

L )57 N
SEIRIAE: 8U32GB. 32U128GB
ECS#IAg: 32U64GB
MR fedb-1b=y
Mt THR: sysbench-1.0.18
HHEIREY:
- 15kER, 1REUE.
- 8K, BERFRIFEUE.

o SHEE
rds_hotspot=ON
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transaction_isolation=READ-COMMITTED
max_prepared_stmt_count=1048576
rds_global_sql_log_bin=OFF

o Wik
MR EIERTE N |
CREATE TABLE sbtest (id int NOT NULL AUTO_INCREMENT,k int NOT
NULL DEFAULT '0',PRIMARY KEY (id));

WiHiEa :

UPDATE sbtest%u SET k=k+1 WHERE id=1 hotspot;
o MiKIZ=FIMHER

MiHFE=1: 8U32GBLBIEANASITE

MIXER: FrEHAIYNERERERT, 4AFARIUTHARATRRAE, 1285
ERUEHEIRFEE, &aEF9.26(5,

QPS

140000

120000

100000

80000

60000

40000

20000

0 32 64 128 256 512 1024 2048 4098
FEH
=s=rls_hostspot=0FF =—t=rds_hostspot=0N
lat_95
400
350
300
250
200
150
100

50

0 - ——0—“"'—"

32 64 128 256 512 1024 2048 4096
FEH

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

MiiAE2: 32U128GBELBIEENMASITER
MIRXEER: 128HARIALHKEARE, RSREFA639E.
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QPs

180000
160000

140000 o
120000
100000

80000

50000

40000

20000

0
32 64 128 256 512 1024 2048 4006 8192 10240 12288 16384

FEH

=e=r(s_hostspot=0FF =e=rds_hostspot=0N

lat 95
120000

100000

80000

50000

40000

20000

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

—t==rrls_hostspot=0FF  =-#==rds_hostspot=0N

MEIZE3: 32U 128GBSLAIS M ETET
i@iﬁzﬁ% 256 R UATHATLTEH, 512RUEHEARFNREBEE, =78
=
QPs
400000
350000
300000

250000

200000 v -

150000

100000

50000

0
32 64 128 256 512 1024 2048 4006 8192 10240 12288 16384
HEH

—s—rgs_hostspot=0FF =—e=rds_hostspot=0N
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2 ENAZIEE

lat_95
60000

50000

40000

30000

20000

10000

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

=—e=r(s_hostspot=0FF =e=rds_hostspot=0N

2.13 SHPEESRFRE

R EET TaurusDBIRMHAIZ P EUERR B AR B RIS BB XIE ZFIE AR A .

TaurusDBIZMRIZTHFEIRINRE, ILHIRFRESEAES MEAFRSS, REMIEERIR
FIFE=, HPESCHIHERE, AREFEHIECHEE. SRR RFERE
RARPEXRERS, RFEfREEBERREFIEAEINS . IFRRNSEE, R
RS AREFE AP S SIEFRE o

ZHF SRR T
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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
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LA 2 BERRZINEE
FiRE% BXRARIE
R RBRPEREHEEIRESSAIMERZT, B—MEFELUAE

Z1TAF . SHEPIEREENAFENEERES, REINTA
FPRIFREENSH .

2-23 ARPERFREXRE

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

USER-2

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
SN BRITIIES . BRANEZERERITRAE AR LIS
SEYEEY, B—MAFPREZREEERA— &R,

{sEEFZ

o ZHHPEEBSRREEINRIFHEFPEEIERSE . HRRCPURIFRRE. BFPH
CPURTRIRE .

o ZIAPEEBEREREINEEEZE TaurusDBEFIRZARA92.0.57.240900 % LA L .

o HEBHFEESHFERERIWIFT/Gthread poolIigE,

o HEZBHFEESHRREIIAE], EXLAFHHIBEEZR. ARER. £S
BZFRAREE Z@FM -

o Serverlessh T iFZHPERSRIEREINEE.

o FHFEESLAIIFFS:
AEZHEFPEES R EREINMEE, DRSIFEOILUFEIEEF TI%UE, {BDRS
REREHEPEXETHE, SRR EEFSEEERIBing. MREETBED
HPRIS—, FBEERIUATEE:
a. BWnBEEFERESSHEIFHAISLEl, BEEBRRFoIeIEER,

b. {EFDRSEUERILCINGEIZEREL(ES (URFRIIBRREAF S/
&), NIXBEFBRLBEIRRES ) o
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¢ #HITEL.
e Binlog:

HRiBinlogix BLIHFIRE , IR AIFEEIEFAENBinlog= IR E FE&ER
5, EtSmZEEEEF TRIAFAEBInlog,

o HUEREACIE:

HTAPIRERRFIIZ BIR A IFH@FFFRVEERE, SBHEF TRSERFEISEZ
EHTAPS | ERS BN BinnER, (BREFECIENETE/5F5 RINEEER
RimAl BfnimAIER—3, ELEERF eZREEFES LA EREIEENAIERN
Ba{T7F/5UF5 RI8E

o BNIKE:

WE BT SR RIS HELOIEIERIFLE, RASSHEAXT, HEOIR
XIFEIRF@RIAF . BIEEMERTIE,

o EEM:
- SERABRXAZSHEAX, CIEHEE. ARMXTEN, SMPrEaEs@

[— 2

F1TJo

- ?é‘%%ﬁ)*"lz, HIREERTIRERAIKERCARFRIN50, APAREAIKER32ME
E“ 200

- RHEmysql. sysERAFREEEHEF

- EBHEPT, RSiEperformance_schemaBHNRFERAPZIHEZ MR ME
18R, FEFEREER,

- REHEFBroot AP A LAKIIE B FPRYsession; EiEHEFPRIAR, REgkils
BIFAPHIsession .

- BHESPIRHFENES].

FRZHEPEL
SB BREERHE.

s mtempsaz e ) ERRKIEINRE.

B3 EREA AT — , R HURE > SHURE TaurusDB” .
S (EISIERE, BEERTASHR, HATEIBSEE.

£S5 E?;WU%EIZEE, BEzHEFREaN , TESPMERERE ‘N, FESHEFR
B8k,

FREZHEFRENERFENEIEEFESR. BREMUNRERZER2IRTEE2F
7, BUEFEEK.

e

Mi%hRA 01 (2024-12-31) AR © AR BRABIRAS 103


https://console.huaweicloud.com

Z=EUEZE TaurusDB

AL

2 ENAZIEE

BREE

HPEE

HIRBCE (resource_config ) A HPR—XBHIXER, HEFHFP4PEIRRECER
{ErIPRFLEFE P T P {ERBRICPUER .

SRR EARE

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

BHRIERE

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

R RECE

DROP resource_config config_name;

BEREARE

SELECT * FROM information_schema.DBA_RSRC_TENANT_RESOURCE_CONFIGS;

MR

o (XESIRroot AR TREMA,
o SHUHBA:
e config_name: JWRECEZIR. RAKEN64, (HFEEAEFE. NEFH. ¥
Fa .
e  MAXCPU: BEZRIFERENHEFEBERIRACPURIR, B, &/IMER
0.1, RAENEHIFASHRICPUZEL, IJEFZEmt flavor_cpuiREX, KIfE0.1,

e  MIN_CPU: 7ECPURFEFICHT, FRiEDIASIEZ R REERIFAFPINCPURIR, B
FZE, REER. BMAFTFMAX_CPU, &/IMENO.1, RAEAREBIIMAX_CPU, #i
EH0.1, (GEE: shared_tenants_config h RZHNEHEREE, EMIN_CPUAO0),
FEDEAHEFPIICPURREBBIREEREE, A2, flul: FBHAHEFSE
1U, {BENSRMEFIESR, Fe@ER0.3U, MIFRISM0.7uSRESEaEMEN,

e Eifresource_confight, NSRiZresource_configBX4FEHF, HEFFEMIN_CPUEBEATF
[FEBERIMIN_CPUE, NFHFERKELEHERERERRIER, SUREERLIRRE.

o fHiBRresource_confight, EHIRFPIEEFERIZERECE, NIEHTHBRRIE,

e CPUEIEHET, FHPEEEAESREIREBHEPHMIN_CPULEIRIR, BEFEE—TERIRE, iR
ZBEEIULIAR,

o EZFAPTHLAIENES MEEIEEFIEFDERINCPURIRZ& MR R . HIaN116URISLEISEE
521N FEFRIMAX_CPUSR8U, BRARMEF BERSHEZIE SHI S TR TPSISIA AR ZI8 UL
89215, BIFEF TRYSCHIMESETTRELL AEMAEAYIIES TR BRI ERERER

IR, EEYPECELERRECE (resource_config) , LALLRFNIZIERT
FBFP{EBIICPURIR

elfEENS
CREATE TENANT tenant_name RESOURCE_CONFIG config_name [COMMENT [=]
'comment_string'];

BFEF
ALTER TENANT tenant_name RESOURCE_CONFIG config_name [COMMENT [=]
'comment_string'];

MIFRFER

DROP TENANT tenant_name;

BEHER
SELECT * FROM information_schema.DBA_RSRC_TENANT;
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RPEE

(AR

o (XESRrootFHF TRIERA.
o GUEFMEF
e tenant_nameKEREIN0NMFH, (NFEENEFE. HFHTRIE .

o GIEHPSHITRFEARKNE, FRHRIEMBHEFIZFREFMIN_CPUZITHER
RLIR

e WNERFBAPHPrEshared_tenants_config, MR AXZ=EF, FUERMSTEF . HA
EFEFON, KRB SHEPIIMIN_CPUKIERREK, RRNERESHEEA
PRI SFEPSHE

o FHFEREFERESFA.

FIEN8USLEl, HELATAFARIMIN_CPUE3U, MAX_CPURSU, HECLATAFBAY
MIN_CPUR5U, MAX_CPURSU., HBFARELHBERT, AFPBALUFEREZISU., W
RHEPARE1U, WEFBEEHR7U,

o EXFAPresource_config

o UNERFFHIEAIresource_confighIMIN_CPUE K FZETFHEBresource_confighdMIN_CPU
{Eg, SHTERRAERNE, SERIEMEHEFPIEREETMIN_CPUZIHERIR
AR,

o R EEFEFYEESIshared_tenants_config, MEGAHREMEF, EERMREAT
HBP LR RIREEXEE .

o MHERFEF
o FERIEEFTHIDBMBFESFMFR, SN, TiEmEREF.
o MFRFEFRIERPSRIFREF XX R R RIREEXAIECE .

FEZHEENE, APSARSGHEF TRRFPISBEFTRRR . FENREFYE
FRFEHEF, FENAFREZOENETRGHEPSESEEF.

ERFHEFPTEIERF
eIZERAR
BIERSHEFTRIAR:

CREATE user [IF NOT EXISTS] user_name@host;

BIEEBEP TRIAF:

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

EanZAR

EnARFHEFATHER:

RENAME USER user_from@host1 TO user_to@host2;

EanaEEEATIER:

RENAME USER 'user_from@tenant_name'@host1 TO 'user_to@tenant_name'@host2;
MR F

MibrZFEFTEIBRF:
DROP USER [IF EXISTS] user_name@host;

bR S EEA TRIAR:

DROP USER [IF EXISTS] 'user_name@tenant_name'@host;
BINARP
HEF user_1@tenant_1'@'%'#% ¥ tenant_1 T EIpriv_typetXfR:
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HEEEE

GRANT priv_type ON *.* to 'user_1@tenant_1'@'%' with grant option;
BEENR:

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

TEIBEHA TEEARF

elERF

BIZHEEEP FRIAR:

CREATE user [IF NOT EXISTS] user_name@host;

BB A

RENAME USER user_from@host1 TO user_to@host2;

HERRF

DROP USER [IF EXISTS] user_name@host;

EINAER

IR user#2F SRp0fEF TAIpriv_typeil R :
GRANT priv_type ON ** to 'user_1'@'%' with grant option;
BENR:

SHOW grants for 'user_1";

MR

o LIRFGHEFP B EIEMFEERFR THIBERR, FELAuser_name@tenant_namefJ75=t
STRPHITIRE,

o EEHEF TRIBF BRI ESIREIATEBE 201N F 1.

o FHPATREILABIERSRS4FFEAF: mysql.sys, mysql.session, mysql.infoschemalA &z &%
rds_reserved_users{REBRIARF .

o AERFGHFT, WEEHFTHREFEGENT, FEFiEuser_fromFluser_todfy
tenant_nametB@E, WAER, MIEOIRE.

o ZTEFRBHEFEXAN, TEEmSIEEEF AR,

RS NESEF TRSRFEIS B TREERE . REEFPTLULEREEEE
B, BEEFPREGnRETECHIEERE.

ERFHEFP TEIREERE
ollf 656
B RS RIEIERE:

CREATE DATABASE [IF NOT EXISTS] ‘db_name;

SIS EEFPRIEERE:

CREATE DATABASE [IF NOT EXISTS] ‘db_name@tanant_name’;
PR EERE

ISVl N6
DROP DATABASE [IF EXISTS] ‘db_name’;

AR FE P RO R -

DROP DATABASE [IF EXISTS] ‘db_name@tanant_name’;
TEEEP TEREIEE

SR SRR RIS

CREATE DATABASE [IF NOT EXISTS] 'db_name';
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RSN ol N6
DROP DATABASE [IF EXISTS] 'db_name’;

(1 526
o ERGEPTEELb_name@tenant_namefy 5B SRR TRIE

o ZEHESYS. MYSQLERBIFEBEFIAE,

o FHPAFRAILLCIEERS4EEEDB: INFORMATION_SCHEMA, PERFORMANCE_SCHEMA,
MYSQL, SYS, __recyclebin__,

o FEHEESEHER
AFRIEGRENE, ARSETRISHELIE, FENEIEERANRTRAER,
LB ME RS FENMIEESELSERF . i, MTFeEAESa

&, REEFRIENERSEEEBHEFIVEERE, (LB S NE LSRR
=N VEIE

RS

BEURE S ELATEFE Htenant_namefE @ EF
ALTER DATABASE db_name TENANT = ‘tenant_name’;

SHIREEIKE R SHER T
ALTER DATABASE db_name TENANT =

BEMGXHR

SELECT * FROM information_schema.DBA_RSRC_TENANT _DB;

MER
o (RIEENRrootFIFP T~ aI{# .
o WRHIEEEAESHEGECIEER, Lidb_name@tenant_namet& i ZRIEURER /S

FoEEALED, EOSIRE.
o WRtenantFZE, BFRAZE, EORE.
o BEAFRTHIRPEREIEE
ERFGHEPT, EEEELFHAE,

EEEHEPT, 8B, FZELAuser_name@tenant_namefIfiezl; IEEH
IBERT, i%db_namefddb_name@tenant_namefEFiz o

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

EERINE, ZAPEZRINNEP TRIRIRRE

RP&RIRECE

AR TRAPRALZSEEFPNER, B ITRPRSERG, BERATIREM
NRAPERFREZO .

A ER
=P EHITRPREREE .

o ZiFEHEZEA (consumer_group ) EIE

ZAMNEPTLVARRIE—NEIEEZRE (consumer_group) , XL HEETEY
EAXERIRR, BSEP THEREPIEERIRE, HITEREHEZESIE,
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eliEiEERAE
dbms_resource_manager.create_consumer_group (
consumer_group  CHAR(128),

comment CHAR(2000));
AR
e consumer_group: FEHBAZR, NXHFEEAEFE. NEFE. HFH T
%,

e comment: FFHZEAGIEE, AIA",
RINAPEIEREERA/ NE R EZEREPBIRER

dbms_resource_manager.set_consumer_group_mapping (
attribute CHAR(128),

value varbinary(128),
consumer_group CHAR(128));
MARY:

e attribute: EFRINTIEAIRETEME, HRIMRA{NSZIFUSER,
o value: ERINSIEXAMEEY, HEMRANCIFHRPE.
e consumer_group: BRHEASH, USHFHSHGMFFMEARERE, 42
HA= (", BRPMNRENEREZEASEER,
mipRiEZEA
dbms_resource_manager.delete_consumer_group (
consumer_group CHAR(128));

(1 %88

e consumer_group: FIEHZBEZR.

o fRiBRconsumer_groupfIRt RS RIEMRZE REZE BRI RAIplan_directiveLAK
consumer_group_mapping,

o UNRYFMFXITH, MEREF, SEEBEFRNEXRBKNRRESADRIR, 2FHE
XA, WEREFPRNASEsNEXBFIEREZESER, BFRAaFEaEm, HE
SFEFFTHSUR, IRAMKEE R REZENARELEMIR, SEEXLER
MNEXBRRIEREHEHETERR

o UNBYFMFXITH, EGIZIAFE, FAEMBRSEIRERANIFEEER , INRFHEFF
xXkidiE, MEREF, BRIERERAF, RETHFE, ZBARPRARTRENERE
%g\ﬂo

BEERREEE
REDBA_RSRC_CONSUMER_GROUPSIZCR T ZRHZEAEE . MNRURSHEF
THHERSMHTEE, UTUESZIFEHEFRNEREERAESE, IRTEEEHE
FTEE, REEHeifERP THRIEEERARER.

select * from information_schema.DBA_RSRC_CONSUMER_GROUPS;
EESRERAMAPRXREXR
YEIDBA_RSRC_GROUP_MAPPINGSICR T FAFFIRIEHZERAENIFKEA X R, TR
URFHEFPTHRERSHTESE, N EaRIraiEFERPIIEREZEE
KEXR, IREEBEHEFATEES, RetE3HeifERP THRFRMNSIEEZEAN
KEAKEK

select * from information_schema.DBA_RSRC_GROUP_MAPPINGS;
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&Rtk (plan) 12

iR (plan ) AFEHEIEZRITRIES (plan_directive ) B9EBTZER. /m’fl
rl-izlJééﬁaé—/\:lz%ﬁ\;’Eﬁﬁ-izlJ?avo BRESZBERIT A ES A ERITLIES
ek, B—MEFREZSREEEA—NERIT .

o BUEERIEITL
dbms_resource_manager.create_plan (
plan_name VARCHAR(128),
comment VARCHAR(2000));

(1 588

e plan_name: FREITHIER, CHFEEXREFE. NEFE. HFa Mk,
e comment: FFEHTHEIAER, TAH"

o ZEMRRYBIEAIEREITY, NAKBLRIERNERERTYIRENS, BEIMSEIIRASE
Bit%#E< ( plan_directive ) ,

o planFUATIERCERNIRAEE/ 128, HASHImt_resource_plan_numizHl,
o SHRNERXEITL

dbms_resource_manager.set_resource_manager_plan(
plan_name  VARCHAR(128));

(11 588

e plan_name: JWRIHRIBTR. WRA=("), MERRRITL.
o MIBREIREITL

dbms_resource_manager.delete_plan (
plan_name VARCHAR(128));

mEgL
e plan_name: FRITEIBFR,
o MENBEIEEBENEETY, WSENFEEESETRIRERZ, ERMbRATXE
BOEEITHRIES (plan_directive ) .
o BEZRITH
#IEDBA_RSRC_PLANSIERZFRITHIANEMHER . NRERFGHFPTEES, Mo
DESZEIFFEHEFPIRERETY, IREZSEHEATEES, RecEa3HaiiER T
HiRi .

SELECT * FROM information_schema.DBA_RSRC_PLANS;
RiRIHE< (plan_directive) S8
RRTIESEA T — 1 REEHAERNRFERERR, — TRETESHE—XT
N—MRIFEEESE, —NREERATUXBKSIERRTRIES, BPEZLIRIFR
B—&RETRIES, BRREITIESH DRERREIREITRISEI,

o CIEFRFITES

dbms_resource_manager.create_plan_directive (

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

utilization_limit bigint(20));
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plan: ZiEitkl (plan)BIEFR,
group_or_subplan: FREZE4H (consumer_group)BIEZFR
comment: FREITRIESHBAEE, TR,

mgmt_p1: FECPURIBEFBHERT, FEDEEARIRHZENICPURIR SFEE
PR CPURIERIELAY, BYUESSE(O, 100], FRERFR/EHF100%RICPU, E—HEFE
BE— &R (plan) FrXBXRIFRA &R XIHE< (plan_directive) MImgmt_p12F14
#813100, HEFPANENERHEALKECPURIE, MARIIRELESINRRESE
ﬁCPUAlﬁ IJ%E’JCPU l}-iﬁEEQAmlﬁlﬁﬁ—H%?ﬁ ﬁlﬁﬁﬁﬂgﬁfﬁﬁﬁﬂﬂ’JCPUA
BB RIS DECREE, AR, AUl FELEHRIRIREZEH20%MICPUER, B
HEREERAWESERD, ,\ﬁES%E’JCPUAﬁ MRISAT15%HICPURTRSIRE
DleEHEMMERIREZRE

utilization_limit: &iREZHE BRICPULEIRR IR SFrEHEF SICPUEIRAILLEI, BY
ESEEN [1, 100] . FREEARIEREFSIPCPUETR, INREUER70NRREKA(E
FATEF70%HICPURIE,

E—REHEHE THAPHEZLEIERANE R IESEENSRE. flgn: B—HEFPT
B9 Fuser1fluser2&BINEI R RiH 22 consumer_group1H, consumer_group1
BB ANERITEIESHIUTILIZATION_LIMITA70, mgmt_p17310, Muser1Fuser2
AERICPURRSFIRA N ZHEITEF70%, CPUSHBRT, {Rilfuser1Fluser2al3k15H9
CPURIRSFIAZRIFEF10%,

o EHNEIRITUHES

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));
MERTY::

plan: ZFiEitkl (plan)BI&FR,
group_or_subplan: ZF&EEZE4H (consumer_group) 92 R,
comment: ZEITIESHAESR, I8

mgmt_p1: FECPURIBEFBHERT, FEDEEARIRHEERNCPURIE SR

FECPURIRRILLEI, BMESBREI(O, 100], %ﬁﬁﬁﬁFEE%HPWO%E’\JCPUO E—HEFE
BE—NEIREITR (plan) FrXBXRIFRA BRI XIHE<S (plan_directive) MImgmt_p1 2304

812100, HHEFPHNSNRIR ﬁﬁﬁEECPU%}@ RAERIEFRED RSN EIREE
HACPURIE, FIRMICPURBERZNRBEHBAEARC, FEDEERREERANCPUR
BHBEIREO IR, A28, fliN: KELHIRREEHE20%ICPUETR, 8
LN EALSBE, RETSUIICPURE, TR 5%HICPURES RS

DR HEMERIREZRE

utilization_limit: ZREZRAB I FERICPUEIRRI LR SR B 2 CPUZIEAILLEI, BY
BBEA [1, 100], TREAAFEHEBEFSERCPUEIR, WREUEN70NRREAA(FE
AR 70%H9CPUEIE,

BE—FFEEHA THAPEZSIERNERITYESRENXIE, flul: E—HEFAT
BYA Fuser1FQuser2&BiINENZRiEZEHCconsumer_group1dh, consumer_group1
BB BRERITRIFESHIUTILIZATION_LIMITA70, mgmt_p17310, Muser1Fuser2
AERIICPURR SR AN ZHEIFEF70%, CPUSHBRT, {Rilfuser1Fluser2al3k{5H9
CPURIEZFIHHEIFEF10%,

o HIBRFEIFITIES

dbms_resource_manager.delete_plan_directive (

plan

CHAR(128),

group_or_subplan VARCHAR(128));
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(11 588
e plan: &REITX(plan)BIZFR,
e group_or_subplan: FiEEZH (consumer_group)HIZF R,
o MIFRIEFFESAIplan_directive, 1SS MBS REBLY
o EEXRRIES
DBA_RSRC_PLAN_DIRECTIVESIZER R R XHESHIFMRER . WRERFHEFT

85, WaLERRmaErRNRRItES, IREE8HEFTEE, R
FLRIEP FTRRRITRIIES

SELECT * FROM information_schema.DBA_RSRC_PLAN_DIRECTIVES;

B APREE

s SR NEFERNRAP AR R EREXIEE, SERFEEEE. JFRtL, &
BIHIES . ARFAEFPTHT, ERESFTZFHEF TRIBFPREREE.

dbms_resource_manager.clear_all_configs();

CPU {ERF%1t

o FPHRCPUERR

Fhi&information_schema.cpu_summary_by userfi®, AFERSNRIREZEH

ETJCPU{EFEL:.M EEFEF TERMEHEPIERIREEAERICPUERIG

{%, ;'_jt BHEPT, R%Eﬁé’lﬁﬁ*ﬂ)ﬂﬁ’ﬂﬁﬁﬁ IRBZRARICPUFERER, B
AR

SELECT * FROM information_schema.cpu_summary_by_user;
(ALY

o EEAERBHITIZIRAT:
TENANT_NAME: FBFFrERIFEFPZR,
CONSUMER_GROUP: &EHZEHEZIR.

CPU_USAGE: HRHZHARICPUFEREER, MFERARICPU SRFFESLAIZCPURIELHEI, 5]
WN4URISCEISR, FEHZERASTFRA T2U, IBACPU_USAGE50%.,

CPU_USAGE_RELATIVE: ZEEZERICPUIERHERR, JHEMAICPUSFRTERFES
BEAIMAX_CPURSEERI . fgn, ZHEiFEFAImax_cpuigau, mEIREZRAESEFRA T2U,
BBACPU_USAGE_RELATIVEI50%.

INCLUDED_USERS: EFIEFEHEZBAETHIAIZ.

o HMEHRFESEIZ— AN RIEEZEHJefault_group, P TFEIERBEERRIEE
2ANAFELIAESdefault_group, default_groupEkiA\Bl{EEEFRITECPUER
iR, HJEFPRCPURIEHET, itmEFEDEiAEMERERENCPUEIR, KA
CPUZ R ECtadefault_group,

o FHPRCPUEHRR

Fhi&information_schema.cpu_summary_by_tenantfi&, BFERZHEFAICPU
FRER, ERAMER TaERFBHEFICPUERESR, EEEHEFRT, RE
SREEIEFRICPUERER, BRERIT:

SELECT * FROM information_schema.cpu_summary_by_tenant;
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AR
o ERERFAITIFILA:
TENANT_NAME: PSR,

TENANT_TYPE: FHFZEEY, exclusiveRZ5FHF, shared&~EZ=/HF,

CPU_USAGE: FBFHICPUER=R, JfFIRYCPU SFRFESSHIZCPURILLEI, FIRN4URY
sCfe, FEPSCRRAET2U, BBACPU_USAGE/50%.,

CPU_USAGE_RELATIVE: FEFCPUMBRI{ERZR, HIFEFSCRMERRICPULEER
MAX_CPURISEL . B0, EifEFHImax_cpulg4U, mFBPSCRRAET2U, B4
CPU_USAGE}50%,

o TEREMBIRAETEFPMIN_CPUFRERERNCPURIRE, FABRIHE=HEFHEZRIFRAICPU
i;’fi)? » FRLAME PRI ESZAEFRICPURRE—F, NATEHZHEFRICPUERZAY
IL‘:\*D o

2.14 ZER[E45

{ERZU

AT BOEERNEFESE SR, TEaNA, TaurusDBEHMNERIFRESE, 2
ZLIBFIZSTDRMEREH L, APHUGEEREEIIIEEEEMNRETI, IBFESE
NEREEE, NAREBANAFRETES. B, FRESFIHEMEES N
BE1, HENAFETSEMhERLAFE.

ERmR: BAX, RPESFREDUHKRFR.

e  TaurusDBELHIRZARAATFETF2.0.54.2406008](FEFBIZINEE
o AHIFHKXE. IGEIE. JEInnoDB3|EEE,
o EEFERIEAFREEEES|(FH. H—F5|. ZHKEK5|. 4ME. 2XFE5),

o (NIFRVEIEZEE: BLOB (@ &TINYBLOB, BLOB. MEDIUMBLOB.
LONGBLOB ) , TEXT (&&TINYTEXT. TEXT. MEDIUMTEXT. LONGTEXT) ,
VARCHAR, VARBINARY,

o  RZIFEHRY L(FERILFHE,
o REHESXEFNTEEEFRIEZZEMITEXCHANGE PARTITIONINIER .
e A#FIMPORT TABLESPACE,

o {YIF7ECREATE TABLE/ALTER TABLE ADD/ALTER TABLE CHANGE/ALTER
TABLE MODIFYIZS{ER IS,

e ALTER TABLE ADD COLUMNARSZIFINSTANTE %, ALTER TABLE {CHANGE|
MODIFY} {Ei%iS R EIRR MR A S5 {ERINSTANTE %

o HEIE#EIFHZ (rds_column_compression=2), EXFERHNGEAKEZFATETF
EB[E45{E (rds_column_compression_threshold) Bt A AT LAMESRINEEEIL; &
R E4EH = (rds_column_compression=1), HENMXEHEFERNGEAKE/NTFE
[EZERE, FERADAERNEREREYE, BitWEIwarningEE.

o FHHFERTEEFHBFER, EAISNDPITE T,

o EAFEINHEIBINLOGRIZEIZIZEFALTERIEOSHINAFESAIGE, HEZPMIE
FAHINTRS SRR R .

o FIFIDRSIIBETIZIFEAILAI, ERBIEWEIG. 2TRESTLURT, &
EFBIALTERIEaHFEEEEFRESEITBIES KM .
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o YNERMAEHE, MESHEMEREKENIRA N RETEFERERIFEN .
o 1&:%&#&2!&2}% , MNREZFERFEREGEINEE, FIFEIRETIZIFIEAINR
1|:|;

¥ Rcolumn_definitionENX,, SZ#FFECREATE TABLE/ALTER TABLE ADD/ALTER
TABLE CHANGE/ALTER TABLE MODIFYIZ S M5! @ R {5 g5 1t .

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

}

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/9:

column_definition: {
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]
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[check_constraint_definition]

}
RS EIRA

X 2-40 2EERBH

SHEW

fER

BEEE

AIAE

1

HF & Hn
& e I

rds_column
_compressi
on

o SSHEYEJI0RT,
FTRFRIEEEE
K, FEZHE
& Bt E
7851 o

o ISSHEUENIRT,
=R
2Eg85 .

o SSHEUEII2MY,
FRERIFER
BV el e R R
§IJ o

[0,2]

GLOBA

el

rds_default
_column_c
ompression
_algorithm

REFERERFIERIA

NEFHEEL, EHEFW

Tir=:

o EXCIEEFHEFER
MATEEEARIIE
TEEIE.

o BiEHEIT=.

ZLIBgY,
ZSTD

ZLIB

GLOBA

ali

rds_column
_compressi
on_thresho
d

gﬁ?ﬁﬁ&iﬁ%‘ﬁtﬂ’ﬂfﬁl

o HENZAKE
INFULENERS, AT
AR B ESR
5, (BESWEIRR
52, TREBDE
BlIEZESE .

o ZIEMEAKE
AFETIERE
B, STISEREE
BnhelZE%E5 .

[20-429496
7295]

100

GLOBA

il
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{ERTAI

SHEWR

ik

ROAE

rds_zlib_col
umn_comp
ression_lev
el

R RERES

2lib EAEEERIETER

%UO

o SSHEUEHORIMN
RAESE

o EMEAFROINEEIR
RE S EERT,
EME#), [E48E
i iR{BEFERR
e BUERK,
FaEEERIEEE
FEERAAS o

rds_zstd_co
lumn_com
pression_le
vel

EHFREES T
szthEéfi?%%E’\JJﬂﬁﬁ
Bl

BE#/)N, EAREE
REEEIRMZE; B
BK, EREEHE
(B EaX RS -

[1,22]

GLOBA

fi

EXEEREEFER

mysql> show variables like 'rds_column_compression’;

e

+ +

| Variable_name

e

| Value |
+ +

| rds_column_compression | 1 |

e

+ +

1 row in set (0.00 sec)

mysql> show variables like 'rds_default_column_compression_algorithm’;

e

| Variable_name

e

+

+

| Value |

+

+

| rds_default_column_compression_algorithm | ZLIB |

e

+

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

Table: t1

1. row

Create Table: CREATE TABLE “t1° (

*c1” varchar(100) /*199990 800220201 COMPRESSED=ZLIB */ DEFAULT NULL,
*c2" varchar(100) /*199990 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)
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2 BN AZIEE

B2 EEFR .

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 |

+ + +
y t t

| rds_column_compression |2 |

+ + +
y t t

1 row in set (0.01 sec)

mysql> show variables like 'rds_column_compression_threshold';

+

| Variable_name | Value |

+ + +
y t t

| rds_column_compression_threshold | 100 |

+ + +
y t t

1 row in set (0.01 sec)

mysql> show variables like 'rds_default_column_compression_algorithm’;

+ + +
y t

| Variable_name | Value |

+
y

+
t

| rds_default_column_compression_algorithm | ZLIB |

+ +
y t

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)

KiAFE

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,
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FRIARER

“c3" varchar(100) DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=latin1
1 row in set (0.01 sec)

Bid i Tshow create tableilBAIRREFLEIER, KMEFEE/*199990
800220201 COMPRESSED=xxxx */FIAE, AHANE(FERZEREREIFH .

Bign:
mysql> show create table t1\G
1. row
Table: t1

Create Table: CREATE TABLE “t1° (
*c1” varchar(100) /*199990 800220201 COMPRESSED=ZLIB */ DEFAULT NULL,
*c2" varchar(100) /*199990 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)

FARZEMEinformation_schema.columns&EiaEFHEFER .
fan:

mysql> select TABLE_SCHEMA, TABLE_NAME, COLUMN_NAME, EXTRA from
information_schema.columns where extra like '%compressed%;

+ + + + +

| TABLE_! SCHEMA | TABLE NAME | COLUMN NAME | EXTRA |
+

| test | 0 | c1 | COMPRESSED=ZLIB |
| test [ t1 | c2 | COMPRESSED=ZLIB |
| test [ t1 | c3 | COMPRESSED=ZSTD |
| test [ t2 | c2 | COMPRESSED=ZLIB |

+ + + + +

4 rows in set (0.50 sec)

B EifstatusiER, LAIAFEREF R ETERE ORISR RIRE
mysql> show global status like '%column%compress%';

+ + +
y t t

| Variable_name | Value |

+.
1

| Innodb_column_compress_count | 243 |
| Innodb_column_| uncompress count | 34 |

+.
1

B TUTEOSEEEREREES, WkEEsIERSBX/N, AESE
R

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="***'

[E4aLtANMERER IMISIE

1.

AT EEDS, RPB1HITHIRE, 81728400 MD5REHR[EIRI32(FFF
ERHAIRY o

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;
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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=#
N, SN EREDFHERFEIREBALIE, FIAzlib/ztsdBEELE, 18
[EZERI S EUR SR /NEOEEER91.8,

Bidsysbench& N645kFK, EFKF100051T78IE, HEdcilpad=ERERTER A
varchar, {EXERIRGEU FEI:
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

=]

- alhig&rds_column_compression=0F0rds_column_compression=2, Hfth
SN, BAREENEE, 1TEKERLRRINI I Tzlib/zstd/£45,
HEEERIREESG A/ NIEEER A1 .2,

- MHeEMilEmE, B EERERIBEXTEEERIR K, EEEIEREIRFETE
10%E45.

2.15 TaurusDB ZFE[O]IKriL

TaurusDBXZ#53RMEIKIATNRE, BRALLINEEFX/E, MEFRMAIDROP TABLERFS A=
BiENMFEER, MBBRENEFREIEWST, KEIEXFEFNEE, FEsB50

AR o
[ LA T RE S FHE AR BRERAE I us P RIR BB RTIE), &t AT LABBRIS 2R M IEIiz it
RS A EEmIER -

HRSRH

TaurusDBLHIRIPIZAR A /92.0.57.240900 % LA LAY 373355 FRZR [EIKLATNAE .

ANER TaurusDBELAI AR ANMEF2.0.57.240900, HRFFEEIETZH
“__recyclebin__” R9%EREE, MUSEHIFEREI2.0.57.2409005% A ERRART, TT4E
MARFUNCELM , EFNMEE “_ recyclebin_” BIEESEHFR . WNFTHksEE
REBFIFEIEEAY “__recyclebin_ 7" HiREE(EAEBEUIBEHITER, BESEER

Hleha LA, EE ‘TH > HETR , BKERARIFLIE,

REIILINEHN TS Binnodb®k, AZIFHEERTE. £XFR5|. IGhtER. IF
innodbZ. 7F{ESecondary Enginefi&. R&i%. fafik.

WETERAE B (S 158 52DROP TABLEEAIH, ©IpEETiEEOKiLIhaE
RIER . ANSEMPRBEQFEDRZISREIL, o RAIFERLO,, MR
BSLHIZE “rds_recycle_bin_mode” ¥IBRERIMITEMIREE, SHEMIBREER
BEX.

UMBIRRA R BN S35 8I1TDROP TABLEASHIfR TR, HitiiciSaBEE
1EMIpR, TEKRE .
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o WNSCHIEEETFBinloghISHI45Es ( WIDRSEUESHIIRS . RELH) , BEIMEL
Binlogic &L HORIGINGY, 7EEimSESIRECIKILTHIER, TTRESSHES
SERHIEA— . BNAPIRERIRIEBInlogicFIE JITRANSLATE,

o  HEIIRADRSEIEEFIIRFZE R TEIFOIMLINEE . X3 F7EDRSEHinimLAlEd
DRS2=RIZEFHIEINLFIIER, EBIRREASIFEI EEZHtaY
show_tablesFrestore_tablefp$H{TEIIFIRE ; DRSALREESZDROP
TABLEIE@AYsessionZk Bl X, MeiRIEBfringlobalZkiIEIKuLSE, #I
WrDROP TABLEIE@7E BininsLHl 2 BREF N EIMLL; [RinsLAE|LLBinlog
1ICFHEILAORIGIN, T Binlogic FHELATRANSLATE, (B2 BfrinLAl 37350
WIS INRERVAR AN B DRSESZBITIES Pttt T B4R FIDRSECERT, DRSIZERE
EAREEEEWLRrestore_tabletikEFNpurge_table;EIEIRIE ., WEFFEEINLL
BXINEESHEF T, BEAEENRE, ESBITHea LA, ®iF ‘T8
>HETER” , BREFARTIFNE,

e  TaurusDBSLfIZREIMILINEETE2.0.57.240900 R AN S35 £ Z HASCIZF (4N
YFxH, $F. EURRASE ) AR, EMRSFAEE (WRT =8,
FEFE. PXE ) 18152.0.60.241 200 AFFHE S o

(11 588

FH71£2.0.57. 240900 AT EM ET A ST FFF PR RIR B RIFFTEINANIRE , AR BIESER
-'.EJ%H’\JT%)R, LB EREERFESHTESERE, SLOIRSEXAEMS, EXFREET
AR o

s EFRFIAFETF2.0.57.240900895LHIAT, TaurusDBEVIIEHLE A
“_recyclebin__” B9EIEE . FRREMLIIEES, H4T7DROP TABLEIEAIASERE
psE, MBEIPSIEEXRBAN “_recyclebin_” FEH, FIEREDR,

AR
o NRIEMIFRAIR A CIKIAATIFAIZEE!, NIDROP TABLEEBGISEIEMIIRIEER, ARSI

ESE NG v

o UNRLOETHEKILTIRE, ERNERMRERZLIRE, FTRERER “_recyclebin_” %
EETFERZORSHISNBIRIEEK . INRBANEMEEEN, B ERBRIIEREEF
TR, BIRAREEFHHITOROP TABLEEEGHITHIFR o

[EuA PR 2NN T -

_ <storage engine name>_<schema name>_<table name>_<id>
() #8e

B EARAI<Id>RIEE—, HRFRZHRBEBANORILERZFSHNES . <schema
name>gi<table name>{<EBI 10MFHF, JSEENRN ODFRIFHERIEMIARAIRSZH, FE
<id>/EEN “_7 FRRTEES SRR RERT .

o FRIERMOMA
FEFREMWLBE N T FMTTE:

- &L B ETaurusDBEBIETR, HNSLAMEETAE . NS FiEE
“SEIEK , BIEM “rds_recycle_bin_mode” SHRFFBEEIKILIY

ok
BEo

-  BEdaSERIERIREREMELINEE.
il

set rds_recycle_bin_mode=PRIORITY_RECYCLE_BIN;
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2 BN AZIEE

F2-41 PRt REIMETERAI—LETH

= 2-41 XL uhSE5A

PRI
B

, BALREFEEHRHITIRE .

SHBIR &5 15488
rds_recycle_bin_mo | Global. Session [EIKuLIHEEFF X .
de BESEE T

o OFF (EUAME) : XKIAEIMLL
IhgE.

e PRIORITY_RECYCLE_BIN: 24
E—"DROPIEAIHEEE &
FouLThEEIER, XEE&F
ﬁ%lﬁluﬂzﬁﬁﬁ’ﬁ%, AR R S
RS o

e PRIORITY_DROP_TABLE:
[E—/"DROPIEAHEIEEL
EMARIR, B SR
[EsRIZR, NXSEERERZR
HATHIEMIER, TERE.

rds_recycle_schedul
er

Global

J;E‘EEJJ%EEJ‘J,HH%E’\JID%‘E
BYESEEINT:

e OFF (RUME) : FFRXHE
aBEIEIRIEIRENRE . 5
& BniEIEE BiEUEIIhEE
AfE, EuARRIRGHRIKE
*r=.

e ON: FRIIHEEBNEE
TEREIETNEE . EEBEENEE
THREERIIHEEF RS,
TaurusDBE &&= EaiffifRE]
%ﬁﬁﬂlﬂﬁ:’éﬂ%ﬂ%ﬁﬁjﬁﬂ’ﬂ

rds_recycle_bin_rete
ntion

Global

BRI RIKRERE (B
%) .

AR IK{RFATE/9259200%)
(3X) , ZHEHEXCEER
0~2592000% ,

MRBSH
“rds_recycle_scheduler” €&
73 “ON” , EELIKILHREFR
At iR ENRIKREFITEE
BB mR, TiERE.
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SHEBIR G| izl
rds_recycle_bin_binl | Global. Session @KL < DDLIE A EBinlogH
0g_mode AoicFE,
EESBET:

e ORIGIN (BOAME) @ [EMuh
BEXEISFEEICRE
BinlogH

e TRANSLATE: ¥HHXIE
%, EKuEBRIETSEETR
F1 XRMySQLSZIERIE
a, FHiexzEBinlogH,

(1 #5488

o (B “rds_recycle_bin_retention” S¥f5, EIKURIGIAZRENEWELEIRTESFEIAAT
18, EFntEriEheIRNTuTE SR E,

o (B “rds_recycle_bin_binlog_mode” 73 “TRANSLATE” #&z{A+, #EBinlogh&iEmE|
Wit IR {ERIDROP TABLERzrestore_table#2iE R IRENAME TABLE, BMEBRiRA
TaurusDBEEf, IFFiBIIBinlogEHIEI BfRrimEUERE_recyclebin_ 93, BTIERE
Fshow_tables. restore_tablefpSXIEIR(E, BfrimLflEWutEa BaiEEIEE
AENERITEE, BirimsEfiEus iR HED B RiRAIrestore_table.
purge_table}2 j5& BaliBEEH TIREFIEIE, SIENZIRAATET2.0.60.241200
Bt, @idpurge_tabledp SFrHITIEIE,

o BEEMDWuLPHIE
ﬁ)ﬂlﬁlﬂﬁ&i}%ﬁi{lﬂ’\]showﬁ%, FJUBBERKEHPERIHERIES .. Haika. FBE
B, BERE. BALWLETE. BanaiERtE.

BIMEEE2 ERTA.

o REMEILFRIE
(EFAEI AR HAIrestoreds <, FEEBIERRCIREIAIRS, KERIKLLHRY
FIFERE, WEEFREER. IKEMINE, BRI NZRISHEMIER,
TEERIRE .
B RIFEZ WERTA

o [EEBNIEE

FEEeBMFENER, EXLfEIBEIREEEIELIE, BBEARIRK
frTFESE) (BUAMRTFIR ) B9%R. ERBENRSHIERER, TEKE.

RGBS ™A RE S BalisiEeeE:

BFTaurusDBSER, HALHIESEIRE . EAMNSHEFIER “S8ES” , B
2% “rds_recycle_scheduler” RYEEHA “ON” ,
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SHBWR G| 1488
rds_recycle_schedul | Global [EEBmBIEITEIFRAYINEE
er X,
EUESEEWT:
e OFF (BHANE) : XFRBEEH
BIEIT BRI
e ON: yIHEEBEmEEIH
ﬁ;&o
(1 #88
& BiiEE {5 ERegionLessDBEEEFHIMN AP REHITEENEIE.
o FEEIEER
FEAREIKLHRHRIpurgeds <, IEEBIEIGSIREINERS, IFaEREIKL,
FRIER, PITBEEGSE, REEIERR, TiEkE.
BiXigEiEsERRA .
o [CIKUA PR
“__recyclebin__" {EREWLIGHS TFHHEMIRFRAVEIEZE, ARIFEXTEIILFAY
FTENTMER. NFEEE. KEDE BREWLTAIER, TLUBEIEWILTH
BEIRMAYAR SR “_ recyclebin_” THIFREITIR/E, HEBREKSETERRINIE
g;ﬁzﬁﬂF‘E’\J%ﬁ’Vﬁgﬂ’ﬂE*ﬁ%ﬁﬁ’fﬁﬁiﬂgﬁ{’ﬁﬂlﬁ, ZALUHTIRIE, BANRE
KU
- BELOWIEPEREE: X “_recyclebin__” FERAYSELECTAUR .
- BEEWELPRIEERE: X “__recyclebin__” FZFEAIDROPIIR
- IREEKELIEESER: X “__recyclebin__” FZFRAJALTER. DROPIR, LA
RIF R ERIBFRERAICREATE, INSERTAR
(1 #i88
o [EWuhA RIS S ALAINTFEZE, BRIWEE, INEIRAEN, 1B5FohisE
B LRI
o FWBARBWULE, FRAMASRFIIMESHERR, TERE.
EFGI

eI uaTIRERH LA T < BTR(ERIs P EFRIE .
o EEMOWILFEFAIER

call dbms_recyclebin.show_tables();

REIEREUT:

+ + + + +

e +

| SCHEMA | TABLE | ORIGIN_SCHEMA | ORIGIN_TABLE | RECYCLED_TIME |
PURGE_TIME |

+ + + + +

e +

| __recyclebin__| __innodb_test_db_t1_1069 | test_db | t1 | 2024-09-29 08:48:27 |
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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 |

+ + + + +

D R +

K 2-43 ERIHAA

FB Lol

SCHEMA EIARRIZERIES .
TABLE EIIARRIZERIRS
ORIGIN_SCHEMA BNEWEARIRREES
ORIGIN_TABLE BAEWILRIRERE
RECYCLED_TIME RN [EWOERIATE
PURGE_TIME Fiit =4 B ah AR E] o

o IREEIWILHAIZE
- FrplESREFXREMERBIFHERS, BEIINSERT INTO ... SELECT ..i56)%%
FHHIERERIFE

)
EiLuL R RESZIdb, [REZAIIE:

call dbms_recyclebin.show_tables();

REIEREINT:

+ + + + +

oo m oo +

| SCHEMA | TABLE | ORIGIN_SCHEMA | ORIGIN_TABLE | RECYCLED_TIME |
PURGE_TIME |

+ + + + +

oo m oo +

| __recyclebin__| __innodb_test_db_t1_1069 | db | t1 | 2024-09-29 08:48:27 |
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 |

+ + + + +

oo m oo +

BEEERER, HESERENFRERKEFHIHEIRZ N
__innodb_test_db_t1_1069, #4FINSERT INTO ... SELECT ..55<, J5EIKEY,
FZ_ innodb_test_db_t1_1069RIEUEIREZIF BIFERIZE 15!

INSERT INTO “db’.’t1" SELECT * FROM
__recyclebin__"."__innodb_test_db_t1_1069";

AR

WBITINSERT INTO ... SELECT .. 1A TIREFRSBIROILFEFNEIE, iFS
RiRE, BERRIBinlogEBIERIE. WLEIFEEETBinloghIE #5588 ( ANDRSH
BETIRS . R&EEH ) , 1HBEEHcall dbms_recyclebin.restore_tablefp<IH[E]
Wik TIRE , BINEFBINSERT INTO ... SELECT .. JEUEHITIREG, FIEH
FERREAZIEREIELEIIEE . AFPBIRAR RS RESHEH P RHRINEE .

- IRERWILFHREIEEREER
call dbms_recyclebin.restore_table('TABLE_NAME');
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& 2-44 SRR

SHBR 5iER

TABLE_NAME EuL PRI HEIRS
M

G EEEZE  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 SHURA
SHEBIR 1588
TABLE_NAME Bl IEFRAIZERIRS .
DEST_DB EEXRIKSRNNEUEE.
DEST_TABLE EEXRKERNERS.
=~

JBEIELH3E  innodb_test_db_t1_ 10691k EZIiEEEtest_ db2, FiEE R
SRIIEZ I3,

call
dbms_recyclebin.restore_table('__innodb_test_db_t1_1069','test_db2','t
3');

AR
o HITIEIRFRNSHRBITEFE, BUIKEHIBHITEV.

o HUTIXRERMFRIBSIABRE FAFREREER, BURERNITEM
o RMOUWILBAXABLIEENSISANES .. XREMEFRIFEZSRTR.

o FIEMOWuLPIEER

call dbms_recyclebin.purge_table('TABLE_NAME');

& 2-46 SRR

SHBR 15488
TABLE_NAME EE R HBIERS -
)
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RN A 2 EILZINEE

FniEEEMILHE_innodb_test_db_t1_1069
call dbms_recyclebin.purge_table('__innodb_test_db_t1_1069');

2.16 L SEIETIN

TaurusDBEERESLHEITIZFES, ETHRUEIELRU ( Least Recently Used ) §&%, B4k
EEEIER ( NFEPIZEEEFHERBEINEIER ) ALAERIETR. RSP
MEBEXRERIENAEF LS, IRSRED AR ET REHNEFSD

R, BEEMEEHIEERIEN .

2-24 [RIE[E

F = Eid

e TaurusDBHIZIRAAFETF2.0.57.240900, TIHEZHFUAINAEL,

o FNFEAIZWSHEENHEEFEEGF DT, SRIED<ERFEIEAFIE
AVS3RY, AIRES ST SRR a PR TR

FriEEHLmE

”

1. BREEEHL,
2. mEemEsazian Y SERKISEE.

EREA s =, W% “SUE% > ZHIRE TaurusDB” .
LI EEmmE, BN, BHEELAIBTR, HASLHIBISERHE .
FEEMSHI=EE “S8IEKR” .

EETIEFIEZRSE “innodb_rds_buf_preload_enable” , EXIMAYEN
[14 ON ” o

o U A~ W
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& 2-47 SERA

SHBWR iR
innodb_rds_buf_preload_enable BHNFATNEEFF X .
o ON: ERHFBEEVIAINEE,

o OFF: RRKABHIALIRE

2.17 RiEEEEHUSARIE

TaurusDBRFHEITED BREUNABEEHERE, RIETRMNETAHEZRENFER
B. ATHRIENGFFHNEFEN—HM, FPTAEREPRBERE, RETRRE
MLog StoresHiEENFT5 S rr LR redo R EFHNFTRIEFEIE

2-25 QiEEREDRAREE

=% Writing logs
= =P Reading pages
Log head updates

[ S ————

Low-latency RDMA

Storage Network

M

DB master DB replica(s) ||
(read-write) read-only J
R e

EREFERE, EREETSRMRIETRZEINEEHITE

FPRREFIRIETRRE: redofIEIAER, tbiliredo BRI ISNFIRERIZ

Log Stores
=+ S Y —
FHRSRIEDARIEE
BRAETTREREILRHE
BiBfE.
[ ]
BESEOER.
o RENTARFIETRASE:

- REDSSRRRE, RERERETSRINESIIR, TTARESIT TR
MMEER, AgetundoHEH TpurgeiBiE,

- RiETHSERrecycle_lsn, recycle_lsnZR R RIS RSt ENEURTIAYER/)\Msn . X

FRIFD KR, ZEROEIERIsn A=\ Frecycle Isn, EPHRWESD
RiET sfrecycle_lsn, RiFbLBEEKEredoHERIIS

- FTREDLIENMSEATRID, RIEEEMITEHSE, ARETRMR
IETRAIEE.
HITBER, REBmFaeiEredoAE, #HITHIEDT WIERIER .
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AN A 2 ENAZIEE
SUERIIHE
RIMERZEEE D REMIMES, A OHEEREREDREEXNRHEE.

RIFED HiERredo AEHTEFHIEEH, SINAredoHERIIsn, FRAvisible lsn,
RRET RAGEREUERISR KN, WFET=KN, SEHSEIB/AN—FEIE~%
AYEzHredo A ERYIsnaflush_to_disk_lsn, FRFETmEEHAIAEIRRAYSRKIsn, R
SEEIRE SRR RiET mvisible snfBEL FE T saflush_to_disk_snAYZEIR, Z4M3

¥, tbunt189Zl: ETEflush_to_disk _lsn=100, RiET5sAvisible lsn=80, &3 —E3AT
BRIED SEMredoBAERE, 289%): 55 flush_to_disk_lsn=130, RiETH =
visible lsn=100, BRALCASFERAIIATLATE L RIEERA: t2-t1, FAEI2-t1AIRTE
ERIET S A 88ZENET St 1B ZIRIEHE

HiET5 m visible lsn AU
RIBERATE AT, FAEERRIXEAET RiET Rvisible IsniEHERERIIRIE
CLETS Sifftvisible IsnB9 TERIZII T :

QENRBEESETRBE, KRG redofIsnFIEEIAER .

Mlog storedriEredo B EEIAFH .

redo HERTANE, LR EFEFREXTEHIEEE . BEFNEPHINEEESE.
. ¥EHvisible lsn,

AEASHERT, TORARETRESER), ERE—EIFHRDR FTNET /MK
EDDLEYE, AR ERAIRIEEER,

LN =

B RR R

MRFERSHRZEER, BABPHMEENRET RIREEMAVEEE, TREEXA
P SS—EEF= R0, PSRRI RS R IR RIS R BT BOAME30s, Rik
TREENEH, ERRNRIETREMNFEPIZISRNREE, A2 EEE.
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