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TN Java M, SHES. BEAFEFZAHIN 5,

3.1 ShardingSphere-JDBC Jhi/ 3

ShardingSphere-JDBC ‘EN N§2 @2 Java HEZR, 7E Java [V JDBC EIREEIMRSS . B H% - imEIE
BAEE, DAjar EASRAIRSS, TCRRRINE BRI, PTEEM G5k JTDBC I3, 2232 JDBC
F#AH ORM HEZE,

« JEHTE{AET JDBC #Y ORM HEZR, 40: JPA, Hibernate, Mybatis, Spring JDBC Template 8¢ E 1%
{#/H JDBC;

o SRHEATEE =77 NEUR RS2, W1 DBCP, C3P0, BoneCP, HikariCP 5;

o ZFMTERESIN JDBC MVEREMHEE, HATSHF MySQL, PostgreSQL, Oracle, SQLServer DA AT
n]{# F JDBC iRl EHE 2,
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Java Application Java Application

Business Code

| Business Code | Governance Center
| S |
ShardingSphere-JDBC  —— ——  ShardingSphere-TDBC

|

ShardingSphere-JDBC

ShardingSphere-Proxy

f

AR = MySQL/PostgreSQL
EREHFE B K

BES X Java =

MERE B HAAENS =
TrhiME 2 g

HASAL X A

3.2 ShardingSphere-Proxy Jhii7 3

ShardingSphere-Proxy /&A% BHL AR FE AR, @it STIREHE A —ERIP, XN BTG SR A
¥, HAETHEML MySQL F1 PostgreSQL WM, ZEHALEHE 11, X DBA BEINIK LT,

o [AI N AR PR AIBER, AT E RS i MySQL/PostgreSQL {5/ ;
« 3R MariaDB 55T MySQL WM AR, PLM openGauss 55T PostgreSQL MMM AR ;

« J& FH T 3RA MySQL/PostgreSQL X% Fii, 4l MySQL Command Client, MySQL Work-
bench, Navicat &,
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‘ Application Application

Business Code Business Code

I B L -
| Governance Center ShardingSphere-Proxy MySQL/Posfgr‘eSQL Cli J
[ = =

MySQL/Postgre.SQL 6UT

)

ShardingSphere-JDBC  ShardingSphere-Proxy
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EHAHFER. & 1K€
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PERE PRAFEA MFERS =

M 2 S
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/l:l: A nB% *"g
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Java Application Java Application

‘ Business Code ‘ r Business Code

f“* ShardingSphere-JDBC ShardingSphere-JDBC

Governance Center Runtime or Lightweight

Admin or Heavyweight

&

ShardingSphere-Proxy MySQL/Postgres Cli '
/\ MySQL/Postgres GUT ’
Application Application

Business Code 1 Business Code
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1& T TARIMEA A 2 Apache ShardingSphere ¥J5,

4.2 EEIET
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RENI]

KRBT DU BN E, o E TR AL B Apache ShardingSphere HIPIE AT,

AHRES: https://github.com/apache/shardingsphere/tree/master/examples

7.1 ShardingSphere-JDBC

7.1.1 MRS

Apache ShardingSphere-JDBC A] LAEIS Java fl YAML iX 2 #77 UBTRC B, FFAEE rIRIE =IERIE
AREE 7T,

7.1.2 {EFRARH

H AT JAVA TS

7.1.3 HIIREMG

TR IR T2 B4 Java JRE 8 B mifilA

7.1.4 12{EPE

1. MINERE,
FIEIES UL T,
2. 5|\ maven &K,

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${latest.release.version}</version>
</dependency>
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EE: 5 ${latest.release.version} B NLRHIRAE,
3. 7 YAML it &~

# JDBC BIEER. EEEENT, FHAZSHRELE ShardingSphere-IDBC 5 ShardingSphere-
Proxyo

# BRIAE: logic_db

databaseName (?):

mode:
dataSources:

rules:
- IFOO_XXX

- IBAR_XXX

props:
key_1: value_1
key_2: value_2

4. Pl spring boot Nfil, %ifk application.properties,

# ECE DataSource Driver
spring.datasource.driver-class—-name=org.apache.shardingsphere.driver.
ShardingSphereDriver

# 18 YAML BCENH
spring.datasource.url=jdbc:shardingsphere:classpath:xxx.yaml

#1%1E2 W Spring Boots

7.1. ShardingSphere-JDBC
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7.2 ShardingSphere-Proxy

7.2.1 NAHS

[ Application Application %
I i _

Business Code

—

Business Code

— |

I

| Governance Center —Id— ShardingSphere-Proxy MySQL/PostgreSQL Cli J
(— — L — —

""“\{ MySQL/PostgreSQL GUT
|

g

ShardingSphere-Proxy HJE 3 715 B AR A3, FHIG SR MySQL. PostgreSQL. open-
Gauss MR P UiR(EEEE, NRWIES. 2478 E KT,
7.2.2 fERAMREY

ShardingSphere-Proxy X &%t/%/7% (4l information_schema, pg_catalog) XFFEIR, @it 7RI
R R P %+ Proxy N, AIRER FREKL Proxy =X B 5 1R 8. Al DAMEH G178 i (mysql, psql.
gsql %) JEH Proxy KIEDIRE,

7.2.3 BIRREFMN

{i#i [l Docker /53] ShardingSphere-Proxy JoAEMAMKH, (i — ikl o0 & 550 Proxy, FHREINGEES
Java JRE 8 B¢ mi A,
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7.2.4 #EPE

1. 3REX ShardingSphere-Proxy

H#f ShardingSphere-Proxy AJ AEIS AR 773 - %A {2 - Docker - Helm
2. FUNELE

% %SHARDINGSPHERE_PROXY_HOMES%/conf/global.yaml,

%5 %SHARDINGSPHERE _PROXY_HOME%/conf/database-xxx.yaml,

%SHARDINGSPHERE_PROXY_HOME% N Proxy fi# [ J5 W % 12, fil: /opt/
shardingsphere-proxy-bin/

FEETES U L E T
3. LA
R 5% FE PostgreSQL 8¢ openGauss R, 25| NFUIMKH,

W5 % MySQL #idEE, 18 N #{ mysql-connector-java-5.1.49.jar 8(# mysql-connector-java-
8.0.11.jar, FHRE A %SHARDINGSPHERE _PROXY_HOME%/ext-11b H3%,

4. JRBIRSS
- FEHEOARCE DT

sh %SHARDINGSPHERE_PROXY_HOME%/bin/start.sh

BRINE B 3307, ERIABLE XHFHEFN: %SHARDINGSPHERE_PROXY_HOME%/conf/,
o BE SO ARG E S H %

sh %SHARDINGSPHERE_PROXY_HOME%/bin/start.sh ${proxy_port} ${proxy_conf_directory}

5. f#iH ShardingSphere-Proxy
$A4T MySQL / PostgreSQL / openGauss HJ% i < E#E1%(F ShardingSphere-Proxy HIA],
i MySQL % F¥ifi 4% ShardingSphere-Proxy:

mysql -h${proxy_host} -P${proxy_port} -u${proxy_username} -pS${proxy_password}
f#i /] PostgreSQL % F¥iiii% 4% ShardingSphere-Proxy:
psgl -h ${proxy_host} -p ${proxy_port} -U ${proxy_username}

i/ openGauss % F'Viti%#% ShardingSphere-Proxy:

gsql -r -h ${proxy_host} -p ${proxy_port} -U ${proxy_username} -W ${proxy_password}
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Apache ShardingSphere it 7 ZHALHITIRE, 1570 H MEHRIZE N, LdEE o X EINEdE % L
EHINH, AP T ORRRTIREL,

IREFETEIN I, B S A R MRS R SO E MR BT, J03% B8 % YRR T AT % 55 Apache Shard-
ingSphere #[X, {RALHTBUEIAIS \LETHITIRE,

8.1 HiES R

8.1.1 5=

RN R BRI — T AR SR, TEMERE. AT RIS ARARIX =75 T C4XE Tl e i 2
BRI %,

MPERETT IR, BT R ARIEIR AR Z R B+ REZRRRS |, EEIREBEEBIEREI T, RIIRE
RGN R RE SR L VT [RI TO (X hn, M SEEWIERERTRE; RN, SR ViRIE R B ESEH
IR O R G BRI

MRTHPERTT TR, ARSSICRITTIESTE, REWIREIRNEANBERY &, XORSBRFANREZEN
VR ERR A Lo B AU R, S IR TG, AR DURIH, s myml i,
ERRNEN R R,

MIBHERRATTHHTE, = — ML HIF R EIRIAZIBIER E, X DBA Ha4E LI 2R, Bl
YRR AT TR AR HI R il R B A RN A AN AT, —FRoRF, B — 00 2 S 81 ) s ) 1
fE1TB 2N, ZHEEBAER,

FEARGIH R AR R TCTR I e M7 = R B HIIR 0L, ReBa 7 0 22 A S0 0 A1 7K NoSQL f 2%
IOk Z . B NoSQL *f SQL FIAHAME AR AR ATEE, 5 ENIES XAMEURER HFEh s
RICIRSERE R — i, TR AR A 2 A S AR ER A T i)

B> 8T8 IR - R A7 IO S — B8l e A R R 70 ROt 7 3R 2 D IR R sk b DU EI TR THERE
STAR R FHPERIRCR s Bl i AT BOR K RARRBUR AT EM R S EM 0 RETRT A
RS G R BRI AT RS BIE T AR R IR, BRI A, 53 R RENS HI T R 70 RO Budie %
BRRVIRR; R BARTCIREMEIREE S, (HAREBRR B MRS AR TS5 R AT fE,
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—HYNEBIBSFERERRE, 2R ESEERMRELEE S, BFHZEZ NN RTTK, ATLUER
A e BB A, TR THEUR S T T P,

IS 73RN 3 FRIEAT BRI 0 RS DN RV BHR BRI BIME T,  PUOHR R TEH SR =i
A&, N EFAMBRBIERGNARTE, BdED R B2 75X o B E 5 A Ko e

BEHSH

R SR SOV EE D B, XPOVN AR, ERROESREEL M, EfF2hn, — M
PREHRZ D EIRRA R, BRI NENFERNS, MdzE, MRS RRETIHE, 2hE)
ANRABESRES, MNTRED 2 EERN RS, TERER TRIELSHRE, HHARMTaREE
73 B AN R R A R T 5

SELECT * FROM t_user

SELECT * FROM t_order

|
|
< 7
N/

/
\/

SELECT * FROM t_user

SELECT * FROM t_order

T F I AR R ZON AR A TS JEHERE, JRRA KR BRI 55 TR POEAE Ry TiH,
ERHICEREERIRR O SO, T 570 AT DA s BN U5 I B R A A, (HICTEIRIG. aniRE
Hivn e, RHREEEE RN B STRERERIBIE, WTRZK-o kit — A B,
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KESH

AP XFRNEE AR . MR TERES R, EAEREERELS5ZE 73, mRETE TR (8
HINTFBD, HIERAMMNSEIE D fE 2 DR, SN0 NESEIRN—. fl: RiEE
IR, BEERAICRIMA 0 F (830, FRERIVCRBA 1E (38R, WTHER.

SELECT * FROM t_user WHERE id=1

SELECT * FROM t_user WHERE id=2

< 5
AN

SELECT * FROM +_user WHERE id=1 [ iqo 221

SELECT * FROM t_user WHERE id=2 id%2=0

Ko Fr MBS B2 T SRR BACERROIREN, I B AR B, BRI R BUARIEIR IR 7T 2,

8.1.2 Hkdk

BB RO T ERE, AT DA B S IR E SR, BRI EIRTS TR AR,
FIN T HHI AL,

TN AR RRGEL Y 0 2 S ORI, R T & TR RT 254 2 o P GO0 e 2 A 5 A AR 15 S S e 2 L
FRRYE PR —, AT RR ZERIE Ba 75 2 S BRI EE A B F-R PR

S PRERNE,  REWE IEWRRISITE S SR AR SQL, R Fr 2 e BB B I+ A — e REUS IE /)
817, BN, nRSBERBIIER, S0 HiF. REoHFRIERN A LmEE,

5 R 55 U2 A SRR B SR AR R N AR TR, SRR R, w] DMER R R BIRERIHE LT,
REMMAAMES, &6 FRZEARRH RO R N FE SRR, £ RER RIS 551
=, AN S AT ERRF RS — B, AT XA M55 B T1E R @i s rp R REToik i
TR, FERBEIBRM ESLRRRAER], TR Z R & — BRI R R S5 — 8 (F 55,
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8.1.3 B#5

REIBEIA I 5 3R R s, b7 R &G — N EIRE—FEE KD B 2GR ESR
#f, 72 Apache ShardingSphere Ha 7 F B HY F E5 1 HAR,

8.1.4 WA=

BEHESH LB OLTP 75

H TR RBEIRFERZ RA B+ WMRAINERS|, EHIEEEEEENENT, RIIREE MG ES
WEAEL IR 1O (REGE N, Hm SEEMRER Ni%, 81 ShardingSphere (877 F, 1ZHEHAN LS54

JE, KT BAE B — R 2 P BB o WO A7 I R 2 N R A ek, m] ORI THERERIRSCR . IS (i
H ShardingSphere-JDBC % A\ ¥, R LA /& midF & ) OLTP 3753 NAITEREZ K,

BEIIELE 347 OLAP 75
TSI BER SN, SR P REEHE TEIE 0, FFESeMH ETL TH, KEdEFRD 2EIEEaH,
RIGHHATEER 24, HH ETL TESSEBEIR TS RFTHHI, ShardingSphere-Proxy 2 fit#f
BANARKF BTSSR, W TN AR, 1EH T LR 478 OLAP 5,
8.1.5 tHx&%E
« FdEs FEcE
« g R E e
8.1.6 1=
=
FBIEANEIE 7 I CBEME S, Apache ShardingSphere JEITHR M2 AELAYRBE ERIAFZ R T
HIEHE 7T Ao Ko
BHER

MR R EIRZE (R) RBEAFR, 2 SQL HHRAIBMIRIR, il 1THBIERIE 2L
DN 10 3KFE, 2R t_order_0 F| t_order_9, MIIHIZ1HEESLN t_order,
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AL

TEACEFR o BB E B SRR BER . BB RBIFPE) t_order_0 2 t_order_9,

PEXR

F853 AR — B0 — 40 53 i 3R 8 0 8 AR T 2 FORHR A MR, A0 {58 F 70 P BRI 7 DR IBG, R I = B e
FIRFASCHRE IS A Sk, MR HRCE, 40 t_order A1 t_order_item 3R, ¥39#%# order_id
Sk, FHEAER order_id HEATOREE, MIMLFsKkRE N ERKR, HERZAMNZREPERFIZH
U -R/RFOCHR, RERE MRCRERKIZ . 255, WIER SQL Jy:

SELECT 1i.* FROM t_order o JOIN t_order_item i ON o.order_id=1i.order_id WHERE o.
order_id in (10, 11);

FEAEHERXRN, BRI HE order_id Ki&H 10 BEHIZEEE 0 Fr, REUE 11 SIS 1 f, TR
B SR SQL MiZ M 4 4%, BN EINEF/RH:

SELECT 1i.* FROM t_order_0 o JOIN t_order_item_0 i ON o.order_id=1i.order_id WHERE o.
order_id in (10, 11);

SELECT 1i.* FROM t_order_0 o JOIN t_order_item_1 i ON o.order_id=1i.order_id WHERE o.
order_id in (10, 11);

SELECT 1i.* FROM t_order_1 o JOIN t_order_item_0O i ON o.order_id=1i.order_id WHERE o.
order_id in (10, 11);

SELECT 1i.* FROM t_order_1 o JOIN t_order_item_1 i ON o.order_id=1i.order_id WHERE o.
order_id in (10, 11);

TERCEYER KR, HHMH order_id #ATRENE, BEHIY SQL %A 2 4%:

SELECT 1i.* FROM t_order_0 o JOIN t_order_item_0 i ON o.order_id=i.order_id WHERE o.
order_id in (10, 11);

SELECT 1i.x FROM t_order_1 o JOIN t_order_item_1 i ON o.order_id=1i.order_id WHERE o.
order_id in (10, 11);

Hrh t_order R THEE 70 F 4fF, ShardingSphere ¥ LB /ENENIERINER, FrEHBET
B HHH FERER, B4 t_order_item £ HERSM A t_order HIEA:,

ER: RPN AN, FREIGRZERITRA S 7 A Iasr Ty S TCE, fila:

rules:
— ISHARDING
tables:
t_order:
actualDataNodes: ds_${0..1}.t_order_s${0..1}
t_order_item:
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actualDataNodes: ds_${0..1}.t_order_item_s${0..1}
bindingTables:
- t_order, t_order_item

I

TR A R EBARIR PR R, REWNHBURES MR FETEE % ENTEEE I RKEFRE
iR BRI RE T RIRE AR, Bl PR,

BR

TR AR R 8RR O — AR R, S TRIERARELHR D IR,

TR FEUTRENRRIWANNE: - B8R, BaEsEEN b SRR - HPEd
ShardingSphere #4117 DDL i&A] QA K

HARPE LIR&IFRI#ER, ShardingSphere N2 HaNNEL, H A nl s L0 B A RN TEEL

HIETR
B R iR/ NATE, BBHRIRSIRRIESIRA . #1: ds_0.t_order_0, KRS HIRMMH KR, A
TI NS AR B S AR AR K

Sk

TERURRAE B D EIRIRN 2P S 0 ARESSS, Bilan:

dbo

}— t_ordero0

L t_orderl
db1

}— t_ordero0

L t_orderl

BT R BT

db0.t_order0, dbe.t_orderl, dbl.t_order®, dbl.t_orderl
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BEXS
fTeRER 2 RE MM 246, BN :

dbo

|—— t_order0

L t_orderl
db1

|—— t_order2
}— t_order3

L t_order4

BT B R

db0.t_order®, dbe.t_orderl, dbl.t_order2, dbl.t_order3, dbl.t_order4

el

DhiE

AT REGEZE GR) KR IEBIEEFER, P BT RRPAT R A BEEUS 7 Fr, WT 835
NI B, SQL HANRIEsr Fr B, RHUT R, MERERZE, BR TR 7 BISCEF, Apache
ShardingSphere HFHRIEZ N FEIHAIT 0 s

PREE

T R8RS B, SR =0 >=. <=. >, <. BETWEEN Ffl IN #1750 v, 70 RIERT PR & BT
SCER, Al Apache ShardingSphere &7 BIXIEENE, RIGEIEF &,

BEtSREZ

PREIRERNE, MTEEOTEN A SR A, EHETFECERLROE D . SREREL B,
VR ISR S O i RTARI S

BEXSREZE
TRALEE LR R BT S L5 Se R BRI G 0 FrBE, JFRir & BT E R SR Y B
M. HEN T RIEX 3 N:
- bRifEST R
F TR s — B E A5 O BERY =, IN. BETWEEN AND, >, <, >=, <= TR,
- HAEDRHEL

MR Z RO AT AR, B2 D0 i rnZERE s, |ENATEHE BT
BHARE IR,
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« Hint 7 &%
T FREF Hint 1T F iR,

73 RER

wED M R, BT RENMYE, RHEM M E, BIERTH T 0 iR ERR s it + o
AR, Rt g,

Gt lbaf oy

¥R BoFAER SQL MR HASNE SR OUE R =, "M SQL Hint FEA D F{E, Hl: #2085 T2
SRR E, MEHEE I TE. SQL Hint SXHFillid Java API M1 SQL {ERMAMT A EM, 1HIETES
a7 Fr B o

TRIER

1TRRIEEN TIRECE B S —RIX P EZE R, EZEBEEE A E S, BEEET
M2, KRENESEEFSIEAR S TSR, @d173RK80] DA ROt (e 5dE 1y mbcE T
%O

MNTFHEW DR, A Java (B ANETEENSG—EH, BEdiTRIEAPE o EE, A
PAA R HLEC & — R A7, E0Nn5% T 5 176,

TRIZAMERNFIFR NI AR, 7252 F R BRI SLBN N SPT SCELRY Type Name #i53 F1 71K HE
%o LA <GROOVY>t_order_${1..3} Jffl, FFFHE<GROOVY> HHIFFFFH GROOVY MILITHRIAK
B R SPT SZELAY Type Name, Hi <> fFFS IR, MFAFE t_order_${1..3} FIHITER
ERMERIENXE D, HITRIENAIEE Type Name B, U1 t_order_${1..3}, TR RRERINE A
InlineExpressionParser SPI [ GROOVY SEHIRAMAT FRIK A,

PURER 48 GROOVY SZERFIETERR I,

TRIEIAVFERIEFEEN, REEEARETHH ${ expression } 8 $->{ expression } FriRfT
FIRABITT, H 1S FREERE T 7 7 BIX N R B E . 173N A B2 Groovy HITETE,
Groovy REFSSCHRIHVFT A 180, 1TRIEXIYRENESCRE, filan:

${begin..end} F/REREIX[HE ${[unitl, unit2, unit_x]} FmHREME

FRIZAPNRHIELLZ D ${ expression } B $->{ expression } RIKK, BNPRIXARL
&R SR T N T RIS S R TH R /RAS,

fign,  PARTRRIKE:
${['online', 'offline']}_tables${1..3}
AR

online_tablel, online_table2, online_table3, offline_tablel, offline_table2,
offline_table3
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DHERERE

ROEHRFER AT RS, TR ENERBARREAT R, M8 MR TR KR TN SR,
Een MySQL 9 E H8E, Oracle Y E IS, Bl g, AREHET AR ERME— 2R BT
IR, [A)—DIZ R B AR SE PR A B 8 5 ek AT~ A R . AR mIEId 4
A EROAERD KA 70 R RiE, ([HFR5IAGIMEE4ERN, fERRRTT == e B a] e
{38

1A V25 =7 R0 7 ] DB EMOGXAN R, W1 UUID SRERERIE B AR EE #, st
SINFRAERMRS S, AT HERPER. WERFRHPRREREHZRFER, Apache ShardingSphere
AR T MBI N AR ES, #40 UUID, SNOWFLAKE, 58 H i s 3 AR sk 142 1,
FIER P BATSEIEE SCH B G R RS,

8.1.7 fERRH

A RS A6 E 22 BB T R SQL; BRI B2 BAETT A SQL I TR E A, DONRERESCR, %
B M SRR STRAX =B

REZHF

4 >4F DML, DDL, DCL. TCL #I%H DAL, X##70 0. X=E, 7. 2. BE. RRESEFE AN,
% F§ PostgreSQL il openGauss $E %1 schema DDL il DML 1E4], 24 SQL H A5 schema i, ERIA
Vil public schema, Hth schema NIFFEERALRTERAH, B SEARCH_PATH &KX schema
HRZ,

BUES

« SELECT F1Ef)

SELECT select_expr [, select_expr ...] FROM table_reference [, table_reference ...]
[WHERE pred-icates]

[GROUP BY {col_name | position} [ASC | DESC], ...]

[ORDER BY {col_name | position} [ASC | DESC], ...]

[LIMIT {[offset,] row_count | row_count OFFSET offset}]

« select_expr

* |

[DISTINCT] COLUMN_NAME [AS] [alias] |

(MAX | MIN | SUM | AVG) (COLUMN_NAME | alias) [AS] [alias] |
COUNT(* | COLUMN_NAME | alias) [AS] [alias]

« table_reference

tbl_name [AS] alias] [index_hint_1list]
| table_reference ([INNER] | {LEFT|RIGHT} [OUTER]) JOIN table_factor [JOIN ON
conditional_expr | USING (column_Llist)]
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FEi

FEBAINEZEBFENEE D A, BRI ERR—20N, PR R E SR,

i :

SELECT * FROM (SELECT * FROM t_order WHERE order_id = 1) o WHERE o.order_id = 1;
T aF&R, BRI E SR,

B :

SELECT * FROM (SELECT row_.*, rownum rownum_ FROM (SELECT x* FROM t_order) row_
WHERE rownum <= ?) WHERE rownum > ?;

DIEN

SE4 X MySQL. PostgreSQL. openGauss, Oracle F1 SQLServer FH 173 T & HHE N E 7%, {87 X o
Oracle 1 SQLServer H)7; TUER TR 2l IS & HRALH, ShardingSphere SCHE TUAHICHY &1,
« Oracle

ZHHEH rownum #7900

SELECT * FROM (SELECT row_.*, rownum rownum_ FROM (SELECT o.order_id as order_id
FROM t_order o JOIN t_order_item i ON o.order_id = i.order_id) row_ WHERE rownum <=
?) WHERE rownum > ?

+ SQLServer

X ##d F TOP + ROW_NUMBER() OVER Ft & 3T 71

SELECT * FROM (SELECT TOP (?) ROW_NUMBER() OVER (ORDER BY o.order_id DESC) AS
rownum, * FROM t_order o) AS temp WHERE temp.rownum > ? ORDER BY temp.order_id

X F§ SQLServer 2012 Z J5 [ OFFSET FETCH %3 71 /73

SELECT * FROM t_order o ORDER BY 1id OFFSET ? ROW FETCH NEXT ? ROWS ONLY

+ MySQL, PostgreSQL #1 openGauss

MySQL. PostgreSQL #1 openGauss #i3£F LIMIT 7301, s F&H:

SELECT * FROM t_order o ORDER BY id LIMIT ? OFFSET ?
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BAEil

7§ MAX, MIN, SUM, COUNT, AVG, BIT_XOR, GROUP_CONCAT BRA& 1%,

BERENPEESHE

Yo RRGTEEREAPR, TEEd SQL TEEEA T FE, ¥SHekm, i, Rk
create_time M43 E:

SELECT * FROM t_order WHERE to_date(create_time, 'yyyy-mm-dd') = '2019-01-01';

LOAD DATA / LOAD XML

% HF MySQL LOAD DATA 1 LOAD XML BAIINEEHES R K%,

RE

1 SIRET AR, s MHRFIET R A AR A, (BRI
2. XFHETERAD RO, BSAmERILE;

3. RFETEREN D AR AR, BSURMERILE, WA fr R — R E o A, I+ HALEA
DR RITNRERRR;

4. STRHEET T BRI Fr R A, BSFIERALE, 73RN R] B 70 R ATEALE
5. SCREEET T RERAN AR OIEE, BRI ERALE;
6. X+ MySQL SHOW CREATE TABLE viewName #57 il QIEE A,

SROOMESTHF

KR SRPRHE ] Federation $AAT 51 ER MR, X5 BAT PO 2, AP BEARH, BE)hH
REMA, BB,

FEH

FEWMAINEE W RFRTEE S B, 8o EAEA 2N, B Federation $1T5 1R A,
filan :

SELECT x* FROM (SELECT * FROM t_order) o;
SELECT * FROM (SELECT * FROM t_order) o WHERE o.order_id = 1;

SELECT * FROM (SELECT * FROM t_order WHERE order_id = 1) o;
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SELECT * FROM (SELECT * FROM t_order WHERE order_id = 1) o WHERE o.order_id = 2;

BEXKER

MR R 2 DN R DA EAR R EHEZESZH] LN, B Federation $A475 #1243+, K& t_order
M t_order_item B2 HHRT SN2 AR, HHAREEEFHERMN, t_user M t_user_role @710
TEAR B ZE S5 B BAER, HR 24, Federation $AAT 5 [ZEREMS S fr 00 N8 I Y SCBE A 1) 0

SELECT * FROM t_order o INNER JOIN t_order_+item i ON o.order_id = i.order_id WHERE

o.order_id = 1;

SELECT * FROM t_order o INNER JOIN t_user u ON o.user_id = u.user_id WHERE o.user_
id = 1;

SELECT * FROM t_order o LEFT JOIN t_user_role r ON o.user_id = r.user_1id WHERE o.

user_id = 1;

SELECT * FROM t_order_+item i LEFT JOIN t_user u ON 1i.user_id = u.user_id WHERE 1.

user_id = 1;

SELECT * FROM t_order_ditem i RIGHT JOIN t_user_role r ON 1i.user_id = r.user_-id
WHERE 1.user_id = 1;

SELECT * FROM t_user u RIGHT JOIN t_user_role r ON u.user_id = r.user_id WHERE u.
user_id = 1;
REHs

CASE WHEN

PAR CASE WHEN 1BA) A S 4%
« CASE WHEN FHET&EIH

« CASE WHEN H{ffiZHERS (EMHRHREI%)

HIEN

Oracle fl SQLServer H T U &R NE S, HAETEIS D IEB AR, BAEWOR:
 Oracle
HRETARSH: rownum + BETWEEN FY T /7,

+ SQLServer
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HETASXFHEH WITH xxx AS (SELECT ---) 971743 71, T Hibernate H a4 Y SQLServer
DUUEAIEH T WITH B4, Kt HAiHAFET Hibernate 1Y SQLServer 7301, H At A ¢
PP TOP + F &I 77 NI 53 T,

RaEl

W

RIS 2N R AR, R3F DISTINCT HIZR & BRI AT DISTINCT R AR EIE A fF
H

LOAD DATA / LOAD XML

A HF MySQL LOAD DATA 1 LOAD XML iBAIIMNEEHES 7 7R

8.1.8 M=

HFRZH SQL:

- {1/ JDBC MLV getGeneratedKeys 1% FIR[AI F 14 RN, 7FEMEL &SR BRI X T 0
A, ASRFHEAMSA R o A X SR A

AR5 SQL:
« CASE WHEN H & F&1
« CASE WHEN Wi fiZ48R4% (EFEHERIN)

« INSERT INTO thl_name (coll, col2, ‘-) SELECT * FROM tbl_name WHERE col3 =? (SELECT ]
A~ N E D N F A AR

+ REPLACE INTO tbl_name (coll, col2, ---) SELECT * FROM tbl_name WHERE col3=? (SELECT ¥
AR * MINE X A RES)

+ SELECT MAX(tbl_name.coll) FROM tbl_name (ZIHFIJEHREFRIEAN, EHFIFTAREMEH R,
A] UEAERA44)

HAth:
o SRR ECB R ESIR, 2RI A6 5 T B REE R AR NG — B

8.2 NHIUFES

8.2.1 B=

BAREEFRSTEWE ACID (R, —2k, W& FHAM Rt
< T (Atomicity) FEREFIENBUARIT, HL2MWMPUT, HL 2T,
- —BMt (Consistency) fEHIFMIAREE N — D —BHIRESEL N 5 — D —BHPRE;
- R (Isolation) fEZNHSIHEIITR, —DHFHIPIT AR H A5 AT
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- FAM (Durability) F6EIRZNFEFELEIESPHFARTE,

FE B —BAE T A, FHFOR X B —Hlim e B IR A 5 (Al IR AR SS . JLT-ArE BRI X R
RUBSHR AR TR AL T AR S R AR SR, (BB ER T RUIRSS R A SN IFABE T, BRI RN 7
B 2N IR S5 H 5 1) K HARDR B 22 RE R B IRREAN A B[R — NS5 4 rh, i NS 55 iz

KABRE A BIRNA R SR T 58350 ACID JRAESCR:, EEDMAMZRT, AV RSAMEREN
Tt AT BE A A = T2 ACID RURFIEERS N AT R, B HESHWERT
(N

8.2.2 Pkhk

BTN A RAE, FFEITREREN & BNTENERE S DIRE Z R 2R A s 55
S EAVHE S SR IEHESSH AP MIBIREFF A sE A, EENZ RIFFAREME] B HAERTIR, T
DRI EL, WS AESR — B FEFS R RS Z AP, SR FIIT AR RA R IESE I,

T XA H5 —SHE S AN 8, (ERICIA R RINA BB EH A BRE ARG R EFS R, X
PERHSSMITREZOT A BN MR TGS, AR &, FF HREITEE BTSSP EBUE AR A,

8.2.3 Bfr

BEMEMRAESHE, NAMES, MNMEESHNEEESRER A NHSEO, IRy
AR E, REE—ub XA Sk 222 Apache ShardingSphere 731 A\ S S5 B H Y 32 1%
JAREL

8.2.4 RIENLG

ShardingSphere Xf4MEft begin/commit/rollback (&4t 5554411, ifld LOCAL, XA, BASE —fi&s{{2
T o H AR,

LOCAL £

LOCAL #{}T ShardingSphere {REIEIEFE begin/commit/rolllback AL, X F—5&i%
8 SQL, ShardingSphere j#id begin fEEF MARIHABIEEF B ES, HHITERR SQL, FHHUT
commit/rollback., HITENMWET A& BEMA CNES, BNZERENEEFENEES, W
HAR B AR A EIE T RH SRR 55, TEVERETTHITCATATHARE, (HTE9R — Bk DAL R — 3 TT
THRREAS CRIIE
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XAES

XA H55KHN/Z X/OPEN HEAFTE I DTP 7% Frfli iy AP (M AHERF) , T™M (ESEME) Al RM
(THRE A MUSSRORIE AN H S5 AR — B, H TM 5 RM [HEERA XA BUVMBGHAT X ANESS, 18
PR BRI, SEGNAMEE S, XA FEWIN TR, BIRER T #ohEZi im0,
AT DUR @A F 77 55 2 A il AR RS, TM AT AR AR 70 SCR SR ES R, T REIEITIR
12822, DACRUESHESS Y3 — B,

Classic DTP Application Program (AP)

! } -
Resource Manager (RM) l s —l

Resource Manager (RM)

Transaction Manager

(™)

A4

Resource Manager (RM) +————»

ShardingSphere DTP Apache ShardingSphere

Transaction Manager (TM) ——————» Resource Manager (RM)

Application Program | ]
PP Z H XA | [T Resource Manager (RM)
(AP)
| BASE —, —————— Re<ource Manager (RM)
L ] ;
I - %

-
User Applications — BASE Transaction Manager |
|

XA Transaction Manager f

\

|

\

[ o ‘ ‘
— — —

Atomikos | L Seata J‘
( :
‘ Narayana J r Others
L |

XA F55E# 1F ShardingSphere fRIEAVEHE % xa start/end/prepare/commit/rollback/recover B4 L,

*F—2%%i%4%5 SQL, ShardingSphere JEId xa begin I8 TEFMHREENEIEE HEHSS, NEBERK
™, HATWWEESXES, HPIT xa commit/rollback,

BT XA IR i N H55, T EPUTRIE R P R EX TR S IR TH0E, E R InE H T T
ERREES, NTRESKU, BIFFHTHRBIRHS, BT R TR £ —E
AT o

BASE £55
NEKESEIL T ACID RIS E R ESFRANIMERSSIIE, AFAET BASE HE5ERNHES NI AR
%o, BASE BEAFH. FMERSHERE —BIERX=1ERNET,
« BARWH (Basically Available) fRIEANEFS 5T A —EFNIEL;
« FMIRE (Soft state) WIFLWFRGURSTERA —EMIER, X MERR R KA —EREF S0 ;
« &M (Eventually consistent) 8% 2@ M E &% M) 77 IRIER G RE — B
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£ ACID HHHFRE MR ERR S, ERFHRTERS, DIRATERSIRBOE, RIEFSHBENZ
TIN5 ER R L R MG IR T EA R S5 R, B A IR —BUEESR, RIIARSAM &
ATt

BT ACID B35 —EMEH 55T BASE R — SIS AN, WAERIE SR A REAE

EANIE KA, Apache ShardingSphere 8% T SEATA /EAFMHSMMA TR, @ N RIELN
FEEEAMTZRIRTX A, AR BT & A THORIE R,

LOCAL XA BASE
WEHBGE c ZE9E Seata Server
—3E X XEF BRAE—
b B9 A E k55 75 RIE
HEMRE TRz FEERIR [ e =3I

Eas WHEHTAHEA-B EHES & UFk  KEFS&&EHE

8.2.5 WA

FESALN H7 R, AR R AR 355 Bl el T /2 k35 EXT$55 ACID MR K, ERED MR T,
EGRURERR )T R Z X R/ BV ETERES), F R AR A r] REIE 21 2R 279 il _E B
fE A — S,

ShardingSphere 73 i \EHE5S, NHF R T M RNESOBNE M, 208 7 RIEZFN A NF SR
YT, A DURE B Rk R AE LOCAL, XA, BASE =R, EEES H A RES
AT

ShardingSphere XA 22 {EHIHS

T XA S, R TR N, AR SRR RIE, (R T AERDIHERE, MitERESA
—TERMA, JEF TR — B EORARR & BN A PEREE SR R IR m AL 35 75

ShardingSphere BASE £33 {175

XF BASE #5535, R 7 mAIAE N, MEdEREA —SMERIE. BTERINESEES, ~2BXA
FEMPELEPUE IR, FroAMERERT. &M TN HZMEREE SRR M B vr i PR S A — Sk

F5.
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ShardingSphere LOCAL £33 ARG S

XN LOCAL 55, TEMMAIME R, ARUES MR oz AR — SR, FESE
ITACFERTRE BN A—SUR 8, & T AP A E BT SRR N R — B 55 =
8.2.6 tHxE&%E

« ANEESSH) YAML AL E

8.2.7 {ZiE=

XA thi¥

XA MR FHI A FFREAUZEH X/open EFREETZHH) X/0pen Distributed Transaction
Processing (DTP) M fEFK XA HH,

8.2.8 fFEAMRHI

MK Apache ShardingSphere 77 BREMS 5e IR M AR FF AR, IHEVERE LISFIRA, (H1E CAP

EHATHES T, MR FESBAREMIE, Apache ShardingSphere 75 REHSR 5310 T 55 HUIEREAAL
BEME, EARNTRERRIEEIDAFESHRRTTR,

LOCAL 5

SZHFI

o AFFRIMLS, SR FEEBSIEESS . Blan: F—S5S5, BRNEER, EeihE. R
R, BoNEENL, WHRES AR, HICARE,

XAES
A

- REAEVUG, EHENG EIRETER/ EER R s ;
« MySQL S5, SQL HUTHIISFH, 1T Commit, BUEMFF—E;
- FLE XA H5)5, FIERTAMRRARKENED 45 D71,
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BASE %3

SZHFI

S TN

8.2.9 MR

X FER SQL:
« HE (i DistSQL B RAL, RDL #1F;
- XA F55HdH DDL B4,

XA FHE5 TR :

£ MySQLS HFRZ4Z T H P XA_RECOVER_ADMIN AR, 7N XA FHSEPERINIT XA RECOVER TEAJHT
SRR

8.3 IEENESE

8.3.1 582

T H 2588 R R GET R &, BRI G inE B, xR —NZA R EIF R SR>
FEERBNN HRGERE, FBURER AT ENMNE, FERSUCEEFSER SR, WESR
SUCHIERIE, BERSARARE S R B S BT, FEERENRANEBIERSIRISKE,
WS- EZMRIECET R, AT EIERE S BEIZ NMIERIAR, R —PHTETT RGHIACE
BT, EMZEZ MK, NMEEEBRITRZSNALE, EREBRTT RGN, A DOXBIFEET
—MNEIREEEN], BEREYEBSARIEN MR R SR IER 11T,

SREBEEARSE 7 A TRCE S D EAE T R BACE FANE, RS o BN ARYE SQL 15 LRI o #r, Riisik
TERNE $0E 50 1] R 22 3% 5
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UPDATE t_user SET status='OK' WHERE id=1

SELECT * FROM t_user WHERE id=1

JL
UPDATE t_user SET status='OK' WHERE id=1 premy
¥
SELECT * FROM t_user WHERE id=1 Replica

B 7 BB R AP R EBIR AR B, Ko AR N AR T R BRI A A AL, KK
For RIS EECE I, RERE SN SRR T R ST RE,

8.3.2 Pkhk

BE 7 BT DR T R SR A AT AT I, (ERIN sk TEEE A — BRI, XESE A EEZ
Al EE — et DA 5 W Z IR EE — SRy, JF B, S5 0 sthaik 7 58dE 0 A F R
ORI, e RIRES SR FIT R MagE N GO BE A R IR (ERIa4E 13 AN 2%, T ERI 7R EdE o
A SRS E—RERN, NHRRSSEERERZRINE R0 R.
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t_order_0 +_order_1 +_order_2

3 ¥, K
t_order 3| t_order 4 || +_order_5 || .
w3t e
read
Application 1 i Application 2 H Application n

'
E sync

write

8.3.3 B#F

BIAIES 2 BFTH RIS, 1L 7 R EARAE ] — DR E— AR = MBI E SR, /2 Apache
ShardingSphere B2 73 BIALER ) T2 H AR,

8.3.4 WA=

SZME MEIBEZM

V2 RG0E R A T SR FEZEA AL E R MR R AN A&, (H2 T MECE g 550
kKT —ERE A, B ShardingSphere, A LARIHEE 5 B IIAEE L WEHRE, SLBNBIALIIRE
SYESThRE, LA PG A — N BRI — R 32 RS B I

8.3.5 HHXE8E

Java API YAML fit &
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8.3.6 LM
*E

A, s AR R (B BE I, H AT DO B

ME

EVRIEIRI B (R BARE, AISCRiZ WA,

EMRD

R E R HIRRD 2 ERRIE, BT EMFDRIROME, WES T ERESEE SRR R A A2

TR ERER

T P B RS K 1 SRR S B AR M,

8.3.7 {HEFAMRH

o ALPH I FERD N ZE R EURE R 2

o ANARTHE T RO R U [F) P SEIR T BRI A — 2K

- AR EEZT

o NP ENERE S —BM, MBI, RS RRBERT I 3,

8.4 ¥XIEREMI K

8.4.1 B

BEERR R A BRI RNSE:, ZSASAIEERER A TR . B —Rh SQL 75 5 i Al A9 %L
a7 AR TN

8.4.2 HEbk
SR EHRENRLE, HRIEIEERN SQL 77 ST hnElt, TARIMFEZE AT FIRSE AL 2
ARG S, thzsm—LNERFES,

KA RIZER AR 2275 5 B shBloh e v e R pr (R 77 5, LR TR AT DARE R — R R 7T 5
VIR B e SRR, m] DO B RRAEOT A A7 A
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8.4.3 Bfx

SQL 75 & W H B, 72 Apache ShardingSphere £da /2 W < 7 BRIA B 3222 H R,

8.4.4 NAIHSR

BEE 3572 otl, AR SR St R T RS, bS5 B 5 AN R 25 2 7 S A
BT R HE A, ShardingSphere e 5 W 5¢ AT DAGR IO 55 N 5 IR Z 2 TR 2 RIS, (RIS
NARIINESS Ty SR gt — BV R P RIETA IR R, BESH B Bl PRI TS St — RBdE T R A

8.4.5 ZILVEER

SQLA =S

SQL /7 S5 il B EEE T 5, e R e B = bR 7 XX #F SQL 2 4h, =~ g A MAEWIELE, X
MRz NS, ARNEIEE~ M, WilsE A AFEP SQL 75,

8.4.6 EAPRH

Apache ShardingSphere Y SQL 77 & FIFA TS5 HT ER,

H RIS HF MySQL/PostgreSQL Y75 5 H aI1HH1%E, THREIM AT DA A MySQL Y75 & MR, 17 7] PostgreSQL
BEE, 2R,

B B MU R ANITIRZ K, (0 27 R AR T B H OSSR BRI A (5t — & BiRE
71, FIEEXT AR PFANR IR HIRE S, BEET R B AP CEE A 2 i Al sl BRI T BE

8.5.2 Hkdk

EERIPGL, ET RSP CEBRSE—E BT DAN AR B R I R N RS AL R 3R ERE T

S U E BRI PR AP R R A7 0 R AR AR T B RIS S — B B, I HRES SERHOER
TEN A7 FIAEE S BopT RIS RO, ME— 2 W SRR HIA 8 B 1R AR,

R T AR N, B R T ROEA TR IR T,  DACRUEEE DR SRS DIk 8aT, @ik
ARG PR I RE T IR,
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8.5.3 BfR«
SEPE MR ZERTH R SATIE N — ML BERE ), TERE A OV AR AU EE AR RE Sy, IR ATRERY
R E A ATEE, /& Apache ShardingSphere B BHLIT B HAR,

8.5.4 RS
BT REH R

*4 ShardingSphere SRENE MR s B, EITIEWTIIRE, FHITN AENZHRET SRR, R
IR R R S fR AR T IR S5

TEET PR

TEE 73 B ECT, 24 ShardingSphere SRR A 0T 15200 & A B8 17 mUR B AT AVIE SKIN, J@ IS
FRImDIRE, BHITERBE T BT R BN R, DURIETZOE TS USRI 5 WA

8.5.5 1ZOMEE

i

FHUT Apache ShardingSphere FIEUHRFEMER:, 5™ Apache ShardingSphere 17 it A# G, 1F1E
B RO AR R R, SRR R RE S CRUE R 8 A B I At 15 s R AR 55

PR

TS R DT T SROT IR BR AT, - DACRI 8 90 18 5K m] ATS: DAvSS Jo B XM

8.6 HNIETHZ

8.6.1 582
SRS AR, BIEEMHAEIRE—CRE, ESaaREdEErTsemImIEgE. vy B, S
fi) 78

SRR NoSQL itk /55, B BdE o A FIZKE Ao DA R, {HJ2 NoSQL EE il i AN S 45
%M SQL;

ShardingSphere SRR T A2, AT DARORDA BRI, RIS SCRE 0 i X355/ SQL;
ShardingSphere ${ELHIEHEITRE /7 0] PABN 11&E St s R ¥4 48 22 -1 V)48 ShardingSphere,
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8.6.2 Bk

RIS, PNV IEEIBITRNL S E RGN, RATRER D IE NS r R R &, 28R
RIS — DR

HR, BABTERANIZ A FEdEE BN, IR IEEEER Ea:, BEIETRRE kR,
8.6.3 Bfr
B DERIT R L SR, $2 4t —uh A AR TR /7%, /& Apache ShardingSphere 41T
B ETEH B,
8.6.4 NAHIHSE
Ban— M A RGAEERES A AEEEE, RREGEEIRR T 1 {2 BN E R K, B REE 2
FEAE AL, ARG, — BEIRERCOES, NN HRS ST BRI, NIRRTy
8.6.5 tHXSZE

. BTG E

o BURITRS Y ST JE
8.6.6 1ZILMBE=

TR

BT R RS RAF RS, rTEUZMHEL, B, a5,

=R
N T RBRE IS5 TSR S 7E R 2 A
R

IR BRI A R A7 i SR A
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B xR

IR R EE R H AR B SR A

SEE BRI

TEEHR WEE— DB R BRI 55 — DR R R 2R,

FEHE

FERIRITRRMEITAGRT, a1 R EA R,

IR EIE

TEBHRIERA R I TIERE R, LS5 R G A BT U,

8.6.7 {HEFAFRH!

250

« BAMNEEHEITFE 2 Apache ShardingSphere FT S FRIEE 2 ;
- HR proxy AECE RN AL B AT AN ;

TR RTFE FREE AR, B RRA BRI AL 58 kIR A (bkdn MySQL
VARBINARY) ;

- IERE S THREE SRR,
FZFFH

« AFHESRIFET Rz EHOER, TFEMES—D2HHBEREEERENITR B hrE;
- ASHFE BRI proxy /] HINT 737 5 ;

o ISR E R R ESF R P A — B

« AFHERE R R RA L E,

8.7 BUEME

8.7.1 B=

PRI BRI A EEINT, BURINEE T2 eEHres, Foiex LM A RIS EST TR,
Bz 2 —ERNOY E MR BRI A, B i 2 Fieon S L U EaI i A T BRI AL, S8
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IR BAR R AT S ORI, 5 R P L 2 BURSE — IR EEE, e iEsS. TS, RS,
B FSHENNERIZIAHSCER T TAUE, AT ZE AT SR

NFEIEMENFER, EHMERLSTRHEED NER
o BEIITIEFEE AP 8RER, HIWERT. PV S TINE S FEERIEBIEE, EE-P
IS A TR AL P,
8.7.2 Pk
EESEWETRET, HRASHEZFANNFERELH N ATZ2E TR, BITETH4E —EnfE
ARG, MUINBEG R ZESEENR, BITEEF IS RSGHF XHIGE ERESERAR, 1B, NFES
BN, TEAMERISSZEA SQL BYEM K, BEAAL, 22 XS SCE o483 700 25 o A XY

8.7.3 Bfx

ANV AN B R R B SO R, BT —&7%, 22, Bk, RBCERANEIENEES
fRIRTT%E, J& Apache ShardingSphere £HEIN& B HL A = B 1 H AR,

8.7.4 MRAT=
TR RIE FLALSS, RN XFTRZE L 2 TRINEE R 5, # A ShardingSphere encrypt 2
AE, FIDAPRIESE BRI SRS, 2 P Toi BT R E 2% & 4t, [FI ShardingSphere encrypt
MIRIENE, HREGSHES B2 P ik 00 N 47 i A8 B T SR Y 52 A B AR I i XU
8.7.5 HX&E
- BlE: EdEmes
« FPREEM: HdRmE
8.7.6 *tlb\*ﬂinﬂ\
2185

RT I EMRESRNEEATR, /2 SQL HAIRNZHEIRN, @IS E S (50 . Eihshs] (/]
7). FRRIERENY (AT,
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el

I e R AR5

Eif5EES!

T &R, NT g 2d0|BmiAEmEnEaEE, RENErmEsIHTER,

RHEInT

MR RIS,

8.7.7 {FEFAMRH!

o T EATAL AR P R GG 17 U

- BIIEWSRE%, _, BIRSKH escape;

. B FBRICBSHFE IR X 3 KNG DIRE;

« NEFBICESRHLBERME, W: KT, /MT. ORDERBY. BETWEEN ¥;
o IEFEICHEHF RIRIE, W AVG. SUM PARTRRIEN;

- HIGE AP RE NS TN, LA,

8.7.8 MR

FXFEH) SQL:
I FBRICH SR E WA X 53 KNG DIRE;
« INEFBICESR LBERE, a: KF. /M. ORDER BY. BETWEEN <¥;
o IERFBRICHSRFIEIRME, W AVG, SUM DARITHHEFIELN;
s PEFETFEETUESMETR, I HINZEAER 251 SQL;
« R3FE WITH B SIS
« R3ZFF INSERT SELECT IEAJHHEE NS,
« A3¥#F UNION, INTERSECT, EXCEPT HFHE&IZHEIBEAHHE SN,
Hfth:
- IEMNIFREC B RIS, EBIE S, LIKE &5 SR BRI 8 R NS — B
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8.8 AR EN

8.8.1 582
g MesZeik) FmMAHTT, N DARMREBIENEIP L EAZERER, E50N ARG SR
DX NBERAEAE R CRAPFE ., BERE,  PTSEIRE AN T BN AR P 88 1 A B A T AT S s AR A Ol
T, ARHER 2 RIS, AR PR R E IR R BRI T B T TR, E AR, BRI
I BUREHRRENS 1S 2RI,
8.8.2 Pkik
FEESWESRT, HRAESHEFANNFFFERER SR, BT —ERSBENEE, mk
WIREFEF R EES M SSZBEA, REIFIS ARG AE R, X Reges 52k AR ZRN, BiT4EP
A S BE R 13 X 1 38 EE AR BB B ) IXURG:
8.8.3 Bfr
MRAE L SN B sk Mo S5 s s, 1R T —B 5w, Z4. Bk, REB0ERARNEIEREEE S
7%, 72 Apache ShardingSphere £ BUBIHL Y 3 Zi5 11 H AR,
8.8.4 NAHIHE
TeEPE EZamll 5%, R ES FE&M LSS, #inT DA A ShardingSphere BiINGE, PLgTEAL
BRSO ECE ., BT LS TS RFNIMEIIEE, NREELEHT AN ZZHE A SQL a5
AR AL Hh {5 A A B sE.,
8.8.5 tHX&ZE

o BRE BAEMEL

o FFREIEM : BB
8.8.6 1ZIOMES
ZiE5

MTF IR RIEHEAFR, E2 SQL FHFIRTZHERIN,
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8.8.7 fEAFRH!

o WSS FAT BRI, AR H A AR AT A,

8.9 FFE

8.9.1 5=

FERET MRS AN RIS, WFHFEZNRG2IEL —RIEIIRSS . FRGRTEARTER, A
PABAN RS B E DI E AR AL R EIIAES, REH R - BES A RO E
PR, AR, HEEETCERDL NGRS DGR R, Eit, P8R R R R A
773, BIEA AT TR, IXAERTIRTSHOMIIASE SREETS R o B R St H LA BANPERE KT

8.9.2 Pk

R RN — TS ZLm A TAE, FHES MRS, R Z BB S S5E%E, DAV AR E AE
MFRRANEE, BESEE—BEENY & USRI, EE0REER & EMTEIERE, N
TREAE R R T SR S SR, A R A R B HH 2 R RS B R A, B b R B X A
PR T B SRS S Fs IR SRV S Y HEPRAT SQL B, REFSARIEEEIIEMIRR, MUrEdE
73K, BHEME SQL B HE| 5 2 X M AT EHETER,

8.9.3 Bfr

Apache ShardingSphere XiET 2K EN R T, FIREBRENMBRT R, BENEIEBIIEHEH
FeERIEdERE, & Apache ShardingSphere 5 T FERREU) IR HiR,

8.9.4 WHIH=E

ERETHRSH AN AN T, N TIRARFEED MR, FBENRARAR, B ISR ELEr
IREEEATIE S, MDA XU th e K KR i, J8Id ShardingSphere % T EINRE, &G THRIERIEN
Bo'E. 1] AROREEETS 3, BOBEMEREFRM, e 8 2%\ 5573 TR E IR K,

8.9.5 tHX&E

« Java API: T

« YAMLECE: 1%
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8.9.6 1ZIMEE=
£rE

AP R

T

FE IR R B 5 1 BRI, 5 A0 Bl e = i P AR IR O E

wFEE

T RIAMNE ST SR, At 2 MR 7RIk

- ETHINFFRERET IR SQL FRIVEUE, PLELE HZERFENT R, EHT B ENEE 4 R IXE)
ERJERVIR775= 8

« HT Hint (952 7 RRET A SQL FRRITERE, VLACEH 2R T ENR. EHTH LFRGUEL
PRRIRB Y 7 55

8.9.7 EFFRHI
BF Hint WEFEE

-

BEFINEFRZE

SQL A H541|F%: * A 32F; DDL * A FHuFl. 7472, 40: BETWEEN, GROUP BY ‘--HAVING %

SQL XX ##%1|5%: - INSERT

SoL BEXE
INSERT INTO table (column,--) VALUES (value,---) XFs
INSERT INTO table (column,--) VALUES (value,"*-),(value, "), - X

INSERT INTO table (column, ) SELECT columnl from tablel where columnl = valuel 3£

« SELECT/UPDATE/DELETE
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8.10 RIVIZRM4

8.10.1 5=

AUARTWLIMER R AIBT TIRA, EaEN G a] DAPUREAR Y ATARGEUR, I T — P RI4Er T8, 20k
ARG Rk BREIBRIRSS SRR miadE )7 3, JTTREN THEAREMAARS SR, &
I R GRS EAR R E I Z A KRG RTIZ4E 77, Tracing (BERSERER). Metrics (FEFRiR{T)
fl Logging (H&) ZRGUSITIRGLAT RS MR EZ AR T B

APM (M FPERENEHY) JRIEIEX RGTAIMSMERBHREITRE, RO, EITRFEMERERETE 52w,
FHEIRERIEERETER I, AR EE AT, MR FNESE,

Apache ShardingSphere H-AATRUAREE, 171 DA /R B MERE M F FUAHSCEIE, T2 0 B A 4%
ARG E TR EE, $efigi, Apache ShardingSphere (X557~ B MENIEIE, FHiE bR
M EEEREE 7T B RSB R G

Tracing F T4KEX SQL fi##T5 SQL $AATHIFEIK FRER (5B, Apache ShardingSphere BRIAZ it T4 Open-
Telemetry, SkyWalking fYSZ#HE, 3 PIEE ALY 7 2T & B € XY Tracing A,

- {#i/§ OpenTelemetry OpenTelemetry 7E 2019 4 H OpenTracing 1 OpenCencus &K, i FHiX
R, HFEEALE agent BUE X, RIE OpenTelemetry SDK FIaIACE I , HE &GN E
BiR], nfPASHEHEE Jaeger, Zipkin,

- {#H SkyWalking 75 %27E agent FCEHECE S H XN MAGME, H HFRZEFRNECEMEH SkyWalking #Y
apm-toolkit T B,

- i SkyWalking F/N & H 3% Apache ShardingSphere 1B\ Apache SkyWalking FIPAFL R &
£, 1E SkyWalking FSEF T Apache ShardingSphere HZ{RE:, 7 DAKAESC AN A M RELHE B 51
KIXF| SkyWalking H, R AT B 3N1RE A HES Apache ShardingSphere {4t RN
Ho

Metrics M A T A BB RN A 1T 4E/R. Apache ShardingSphere ERIAFR L T 4T Prometheus [
XHEo
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Metrics

Prometheus

Observability

— _
ShardingSphere [ Tracing _,
|

N Metrics

-~

|

|

R = —
en

L g —

OpenTracing

Tracing OpenTelemetry

SkyWalking

Logging —

Zipkin

10
il

Jaeger

'

Logging

system class loader load agent jar

AppClassLoader — » shardingsphere-agent.jar

Custom class loader

AgentPluginClassLoader

load plugins jar

agent plugins jar
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8.10.2 Pk&k

Tracing fl Metrics f7 2@ H AURIKE RALE B KEIBE ST EHZ MRS SCE R, T4, A
Ny kil =t

8.10.3 B#r

RIERBZIMRERI ST ERR, FERREAZOREABE SRS, /2 Apache ShardingSphere A WIS L
it Bbro

8.10.4 MAiH=

ShardingSphere J#IJ Agent By M AR LRI ERYRE )], PIER T A7 5

mENRE

RRGESERE AINARA) MEiESEE ISR, SQLAFEER) 55 Metrics f6hx, (EHIFRIERE
FRBFELE=JTNM M (U Prometheus), EELARE I ATAMEAY 7T IS RS LRHRZS,

Iz M eSS 15
f£ ShardingSphere H1, —7& SQL IBAIZEIfENT, B, 5. T, SiERIIFFFMEA RERE T
AR, FFETHINARL, AR SQLIEAIE A%, RAHUTRNII K, A APAENE— LS mIlE?

)T Agent + Tracing, B ALY fif SQL PUTIEREH & — P HUFER DL, FAEAMERENER, MTRE
A EPERIHIE SQL ILiLri =,

[ s R IE BR

e + BRI =S, SQL IBAIZM N rUL R, RATEMEEEERRHIIT? X2— Mk
WRRFAIRRL, W5 SQL PUTIE AR, WER & E S AT Re?

Agent + Tracing, RefFHEBIH R DA_E R,

IR SQL ST A7e B RERRIBER, FHF AT LASE] “SQL MIBER, A FIMFEE" XAERERER, 1&
REMSIE IS 2L BRATR MR BV AU IER SQL B HITRL, 125 MENR, (Rl SRIS PO e (o AR PR AT RE ST o
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8.10.5 fHX&ZE
« AR
- FRREEE: AR
o STIEE

8.10.6 &V

Agent

T s R, DR AL Tracing #1 Metrics #, DA HERHDIERE, RIS Agent [
rEohaeE, AReR et didEim 25 =77 APM FER,

APM

APM BN APEREMIE RS . BIRT AKX RSGAMERES YT, HEZUretufiAMsERoR, NAHIN D
o

Tracing

RERRERER, IR IREHCRTABERYE, HRIXEIFE =77 APM R,

Metrics

Zoiguitiaty, BRI, HE=TTNHETR,

Logging

Hi&, #id Agent BEFETTRERIY R HENE, Mo RFUSTIRERHEZER,

8.11 BX¥Eif

8.11.1 &

= P R o Ao R E BRI TR I, BmARRENS AT BB R EHE R TERE S, (EME35 At
R T LRI, FIANPAN 7R BB RORE R, FEE, 20 i REER, M TkssL
U RR TR SQL RYEFITER, BB RS EE R SLBI &, X ER 55 R A S REZ 2 T R
HBR il
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8.11.2 Bk
F P55 SQL R E 22248, @I k5% SQL Mi&EHE A\ ShardingSphere AT K, Kl 554 R
BHEW, BB M XE W= N THEME SQL fifk, BENSTE IS LR SIS i

ToEp: REEW, &R, 20 HiE. REER, ENFKHLERERIEITR N RS ERD SQL HY
(ERIVER, RERSLIETSSIHRET AR, W35 R m RIS RERR .

8.11.3 B#r

SIS EAE LB & A 7047 SQL, /2 Apache ShardingSphere B #E A T 221% 1T H R,

8.11.4 NAHS

ATREHITERIRERE W, AR, UAREGER, AREWE) SQL, BT EIT B E R
FER A A TE AT,

8.11.5 fHXx&ZE

o BHE R E

8.11.6 {FFARH!

Apache ShardingSphere FYBEES 1AL T 525 B B
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AP i

ARFEFTHIA] Apache ShardingSphere FIF Y, AR B (4 F BHERA,

9.1 ShardingSphere-JDBC

Bl B /2 ShardingSphere-JDBC HME— 5 B FH HF & # 22 B AU ER, 18 3 & AT DA IR 75 B A 2 fg
ShardingSphere-JDBC Fi@ I TIHE,

AEETi /& ShardingSphere-JDBC WAELESEFM, FEMAT Y25,

ShardingSphere-JDBC 244t 7 2 ML E 77X, AT AFEMEHAY R, BISACE, ML E I AR TSRS
MREdES . BRE SR, BRI, s ESEYRE, JFHREEINEA,

TR A AL B 5 A — AU B — oK, U2 MBCEL B — R0 T2 e 5 22 D R U I 5

TETERRZ, FUI (A Y 0 fef e S IR A PR R AL RO, A0 SRt — DAL i e i
RREH, N —PHNTERC B BERTRS, IR 2R AT — D IUNIE B AR & R RZ R IR AR R,
GRERET— P MNZHEFERRER, NN ERE, WA — MR ENRE G2 5E
RAHFo

HE2AEMATIES WG,

9.1.1 YAML fit&

&

YAML 2 4t58 )3 it B #1755 ShardingSphere-JDBC &2 H.,, Eo&GFRRER— R AN, #RAfLAIERD
B IR E YN YAML f8 =,

WiH: YAML BoE SO SRR E N A8 3MB,

YAML BB B HH WHELE T, T AIARmERNE 2 E, R ELE,
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ERTE

5|\ Maven kit

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

BEiE YAML

ShardingSphere-JDBC i YAML Bt & S {48 1S Database R, 3178, HIERES. HINEELILE
PERCE L K

# JDBC BIEER. EEEHENT, FHAZSHREGE ShardingSphere-IDBC 5 ShardingSphere-
Proxyo

# BRIAME: logic_db

databaseName (?):

mode:
dataSources:

rules:
- IFOO_XXX

- IBAR_XXX
props:

key_1: value_1
key_2: value_2

N

BRATHETES WAL E,
BRI TES WA R B
MNEETE S WALNC E
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R

JEx YamlShardingSphereDataSourceFactory T.J Il ShardingSphereDataSource SZEH JDBC HY
FrifEFZ O DataSources

File yamlFile = // }ERE YAML X{fEE#E
DataSource dataSource = YamlShardingSphereDataSourceFactory.

createDataSource(yamlFile);

ERBIEIR

{5 77 2X[F] Java API,

EIERA

VARG

P R EE XG4

- ForA] DEE e

(1 o8, w] DAS S e

RAEE

SR

mode (?): # AEEENFIAENIE
type: # IE{TIRI(RE!, FIEAEZE: Standalone. Cluster
repository (2): # FHANKCERE

BHUET

mode:
type: Standalone
repository:
type: # FANKGELR
props: # FANCEMEREMN
foo_key: foo_value
bar_key: bar_value
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SEEIRT (HEF)

mode:
type: Cluster
repository:
type: # FANWCERE
props: # FANCEFREREMN
namespace: # >EMFRILERREZIE
server-lists: # JEAFAROEZ M
foo_key: foo_value
bar_key: bar_value

FRET

Nt

1. TR IR N e R R B TR
2. ERHER I BHEFE L ZooKeeper TEMHIL,

3. ZooKeeper TFIERCEIE RN, MIPA ZooKeeper HRJHELE M i,

=t

BHUER

mode:
type: Standalone
repository:
type: JDBC

SEEIRT (HEF)

mode:
type: Cluster
repository:
type: ZooKeeper
props:
namespace: governance
server-lists: localhost:2181
retryIntervalMilliseconds: 500
timeTolLiveSeconds: 60

FERFRIAM R EHING AKX BT Maven #fi, R :

<dependency>

<groupId>org.apache.shardingsphere</groupId>
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<artifactId>shardingsphere-cluster-mode-repository-zookeeper</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

Bx&E

* ZooKeeper {03 5K
s TG ERBIRTENE, ES WA B A G2,
s FIAMEERNRNEIE], 1ES WShardingSphere-JDBC Al i,

HiERECE

El- =W
B> EI%\

ShardingSphere-JDBC X H# [T HIEIE A TDBC JXaH1IE M,

B EHE FESR B2 MySQL, JE#E A HikariCP, W DAEE iy H it £0048 122 3K 20 fl i B2 b, 24 fif
F ShardingSphere-JDBC W}, JDBC thiY )& A EIR T4 H JDBC th H CHE X, A H Sharding-
Sphere & X, XAV HATPAS%E 2, org.apache.shardingsphere.infra.datasource.pool.
creator.DataSourcePoolCreator, 4% F Alibaba Druid 1.2.9 &, #/H url AW FRE|H
) jdbcUr L ZFHIT A,

SRR

dataSources: # HIBERACE, AEREZ <data-source-name>
<data_source_name>: # IEEZFR

dataSourceClassName: # ZIERTTEEA
driverClassName: # ¥BERIER, UIEFEEZMNESRENE
jdbcUrl: # ¥EEE URL &, MUEUEEEEHWESRENE
username: # FIBERF R, UIIEEEZENBESRENE
password: # ¥UEEE, UHEEEZLESEENE
# ... BUEEEERONETES

=]l

dataSources:

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/ds_1
username: root
password:

ds_2:
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dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver

jdbcUrl: jdbc:mysql://localhost:3306/ds_2

username: root

password:

# ECEHMEUER

MNEE

FINIZ2 Apache ShardingSphere [H AR #HTRAY—HF 7. AT 7 /2 ShardingSphere-JDBC Y YAML #MIIAC
BZEFM,

5 ¢ ba ]
BRiER

B YAML BCE 77 X E AR LRI, @il YAML #%5X, RS DRIEIRAE 7> B 2 (8] A 0
A, ShardingSphere tR#E YAML EC'E, Hz#h7ERK ShardingSphereDataSource M ZAYAIE, B/ HF
LG A,

SRR

rules:
- !'SHARDING
tables: # #HEHFMNEE
<logic_table_name> (+): # BIERZ
actualDataNodes (?): # H#HIERZ + RIAM (BF Inline EEHMN)
databaseStrategy (?): # DEREE, MERTEARINDESRL, UTHD HEEERAEEE—
standard: # BTREDRENIEDRTR
shardingColumn: # 2 HFIZMR
shardingAlgorithmName: # 93FEEZFR
complex: # AFZHRBENESHRIZIS
shardingColumns: # ZFFIEFR, ZNFILLES DR
shardingAlgorithmName: # 93 BEEZR
hint: # Hint 9 F %R
shardingAlgorithmName: # 93FEEZFR
none: # A~9kH
tableStrategy: # 9FREKE, BE9DERE
keyGenerateStrategy: # DHIVFFIRE
column: # BIEYIEM, REARTAEHEEEREMSS
keyGeneratorName: # O#HIVFHIEEZR
auditStrategy: # 9FEITHRE
auditorNames: # 3HEITEEZR

- <auditor_name>
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- <auditor_name>
allowHintDisable: true # REZEAZHAEIT hint
autoTables: # B HARMNEE
t_order_auto: # BIEXRZM
actualDataSources (?): # BRI
shardingStrategy: # P95
standard: # ABTESHRENINED TR
shardingColumn: # 9H5IZFR
shardingAlgorithmName: # HIhHH &EEZMN
bindingTables (+): # ZFEFRMNFIE
- <logic_table_name_1, logic_table_name_2, ...>
- <logic_table_name_1, logic_table_name_2, ...>
defaultDatabaseStrategy: # ZRIAZUIEED AR
defaultTableStrategy: # ZRIATRDFHHREE
defaultKeyGenerateStrategy: # ZNAMIDHIRFTIHER
defaultShardingColumn: # BRIADAFIZHR

# DREERE
shardingAlgorithms:
<sharding_algorithm_name> (+): # R EEZFR
type: # DREEHKE
props: # DhHEZEEMEE
# ...

# DRI EELE
keyGenerators:
<key_generate_algorithm_name> (+): # DHINFIIE LR
type: # DHEAFIIEELR
props: # DHAFFIEEBMLRE
#o...
# DREITRERE
auditors:
<sharding_audit_algorithm_name> (+): # 9DFEITEEZMN
type: # DREITEASLE
props: # DHBEITEERBMUEE
# .

- !BROADCAST
tables: # [#ERIMNFIZE
- <table_name>
- <table_name>
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BRIEP R

1. 1£ YAML XA ECEREE D A, EEBdRE, ol 2REEFRED;

2. JAH YamlShardingSphereDataSourceFactory A4 ] createDataSource J7i%, R YAML X+
HIBLE (5 2 0172 ShardingSphereDataSource,

[Gr=wnll

¥diE 5y i YAML fic Rl

dataSources:
ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_07?serverTimezone=UTC&useSSL=false&
useUnicode=true&characterEncoding=UTF-8
username: root
password:
ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_l?serverTimezone=UTC&useSSL=false&
useUnicode=true&characterEncoding=UTF-8
username: root

password:

rules:
— !SHARDING
tables:
t_order:
actualDataNodes: ds_s${0..1}.t_order_${0..1}
tableStrategy:
standard:
shardingColumn: order_1id
shardingAlgorithmName: t_order_inline
keyGenerateStrategy:
column: order_id
keyGeneratorName: snowflake
auditStrategy:
auditorNames:
- sharding_key_required_auditor
allowHintDisable: true
t_order_item:
actualDataNodes: ds_s${0..1}.t_order_item_${0..1}
tableStrategy:
standard:

shardingColumn: order_id
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shardingAlgorithmName: t_order_item_inline
keyGenerateStrategy:
column: order_-item_-id
keyGeneratorName: snowflake
t_account:
actualDataNodes: ds_${0..1}.t_account_${0..1}
tableStrategy:
standard:
shardingAlgorithmName: t_account_inline
keyGenerateStrategy:
column: account_-id
keyGeneratorName: snowflake
defaultShardingColumn: account_-id
bindingTables:
- t_order,t_order_item
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: database_inline
defaultTableStrategy:

none:

shardingAlgorithms:
database_inline:
type: INLINE
props:
algorithm-expression: ds_${user_id % 2}
t_order_inline:
type: INLINE
props:
algorithm-expression: t_order_s${order_id % 2}
t_order_item_inline:
type: INLINE

props:

algorithm-expression: t_order_item_${order_id % 2}

t_account_inline:
type: INLINE
props:

algorithm-expression: t_account_s${account_id % 2}

keyGenerators:
snowflake:
type: SNOWFLAKE
auditors:
sharding_key_required_auditor:
type: DML_SHARDING_CONDITIONS

- !BROADCAST
tables:
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- t_address

props:
sql-show: false

JEIT YamlIShardingSphereDataSourceFactory F¥ createDataSource /7%, 32H{ YAML B & 7€ SR TR 1
B,

YamlShardingSphereDataSourceFactory.createDataSource(getFile("/META-INF/sharding-
databases-tables.yaml"));

Bx&E

« BDRHE: BdED A
- TPRFEREE: BdE R

I &%

I #3R YAML BCE 75 B A JE LY AT e T YAML k%X, REGS Pt FR A% 5 3R AL, ShardingSphere
2HRYE YAML BCE, HaI52mK ShardingSphereDataSource X R AIAI%EE, Jl/0 H P RO RIZwES TAE,

SR

rules:
— IBROADCAST
tables: # [#EFRMNFIFR
- <table_name>
- <table_name>

BRESR

1. £ YAML XXPFARECE) 7R R Y%K

2. V& YamlIShardingSphereDataSourceFactory X4 1] createDataSource 757%, HR#E YAML X
HIBC & {5 B 0% ShardingSphereDataSource,
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[yt

T #53% YAML ECERHBIaR:

dataSources:
ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_07?serverTimezone=UTC&useSSL=false&
useUnicode=true&characterEncoding=UTF-8
username: root
password:
ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_l?serverTimezone=UTC&useSSL=false&
useUnicode=true&characterEncoding=UTF-8
username: root

password:

rules:
- !BROADCAST
tables:

- t_address

JEJT YamIShardingSphereDataSourceFactory F¥ createDataSource /7%, 32H{ YAML B & 52 AR TR 1
Bl

YamlShardingSphereDataSourceFactory.createDataSource(getFile("/META-INF/broadcast-
databases-tables.yaml"));

et

REDE
BRiER
57 B YAML BLE 7 sCnl et s, 8T YAML #83K, REGS DO AR RS 70 F RN TR A AR 2R,

ShardingSphere <3R4 YAML FC'E, H3I5EmK ShardingSphereDataSource X R HAIEE, B/ H AL
) GwbE A,
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SR

RERE

rules:
— !READWRITE_SPLITTING
dataSourceGroups:
<data_source_name> (+): # BEEDBEEHIERZI, HIAER Groovy BIITHRATIN SPI SLIR

fR AT

write_data_source_name: # BEHIEEZM, BHUAER Groovy BIITRAIN SPI SCILRRERAMT

read_data_source_names: # REHIBEZIR, ZOMEBIBERERESHME, HKIAER Groovy B
TRIEXR SPI SEIUSRARMT

transactionalReadQueryStrategy (?): # FHEWIFIEKIVEEMEES, nli%E: PRIMARY (B&H
EFE). FIXED (A—ESABHAEETEEHIEER) . DYNAMIC (A—ESABREEIEEELHIER . HRINME:
DYNAMIC

loadBalancerName: # fTZSETEEZHR

# AENERIARLE
loadBalancers:
<load_balancer_name> (+): # BB EZR
type: # HEIIEEIALE
props: # RAEMEELZBMEE
#o...

RIRRAINEER, WS N E NSRRI,

B#ES R

L. BVINERS o B AR R
2. RENEIBEE
3. RIS 0 EEETR

=]l

rules:
- !READWRITE_SPLITTING
dataSourceGroups:
readwrite_ds:
writeDataSourceName: write_ds
readDataSourceNames:
- read_ds_0
- read_ds_1
transactionalReadQueryStrategy: PRIMARY
loadBalancerName: random
loadBalancers:
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random:
type: RANDOM

Bx&E
« DR BESE

« Java API: 5

DHEUNES

El- =W
BH= EI%\

ShardingSphere #2fit 7 =Ft A 720 i XF 55 LOCAL, XA, BASE,

SRR

transaction:

defaultType: # FEHIEI, FJIE(E LOCAL/XA/BASE
providerType: # IEEEIC FHYEMKRSCSIN

1BRESR

£/ LOCAL 1R

global.yaml AL & X AFNAN R :

transaction:
defaultType: LOCAL

{EA XA E

global.yaml At B ST

transaction:
defaultType: XA

providerType: Narayana/Atomikos

FHFIN Narayana FH i :

jta-5.12.7.Final.jar

arjuna-5.12.7.Final.jar
common-5.12.7.Final.jar
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jboss-connector-api_1.7_spec-1.0.0.Final.jar
jboss-logging-3.2.1.Final.jar
jboss-transaction-api_1.2_spec-1.0.0.Alpha3.jar
jboss-transaction-spi-7.6.1.Final.jar
narayana-jts-integration-5.12.7.Final.jar
shardingsphere-transaction-xa—-narayana-x.x.x-SNAPSHOT. jar

£ BASE 1R}

global.yaml Br & SCAFAN AT :

transaction:
defaultType: BASE
providerType: Seata

{52 Seata Server, NINFHRHECE X, I Seata fK##i, EAKNPIES# ShardingSphere 521\ Seata F2 /5

%
B

1 =
B %15 :%\

B e YAML BlE 77 A EA IR, 8 YAML #53X, REAS DRI st B AR N A 0 2 [B] AR AR o%
A, ShardingSphere 2tR4#E YAML '8, Hz#h7ERK ShardingSphereDataSource M ZAIAIEE, B/ HF
AR GmAS TAE,

SRR
rules:
- JENCRYPT
tables:
<table_name> (+): # MNEBRZM
columns:
<column_name> (+): # JIZEFIZFR

cipher:

name: # ZEFIETR

encryptorName: # ZFINNZEEERIR
assistedQuery (?):

name: # ZEIHHHBNFIZFR

encryptorName: # ZiAMEBNFINBE LB
likeQuery (?):

name: # IRHAEIHTIZFR

encryptorName: # RHZIATIMBEEBR

# MEEERE
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encryptors:
<encrypt_algorithm_name> (+): # NNRZEEZWN
type: # NMAFEHEEELER
props: # NAEELEMICE
# o...

BIRRRBINEEN, WS UNEINERERYIR,

RESR

1. 1£ YAML XfFrPECERIE MmN, WEEIEE, mEmnl, 2R EMESE T

2. M YamlShardingSphereDataSourceFactory Xf 4 [ createDataSource /57%, s YAML S b
HIBC & {5 B 0% ShardingSphereDataSource,

[Gr=wnll

HAREIN® YAML BB

dataSources:
unique_ds:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds?serverTimezone=UTC&useSSL=false&
useUnicode=true&characterEncoding=UTF-8
username: root

password:

rules:
- !ENCRYPT
tables:
t_user:
columns:
username:
cipher:
name: username
encryptorName: aes_encryptor
assistedQuery:
name: assisted_query_username
encryptorName: assisted_encryptor
likeQuery:
name: like_query_username
encryptorName: like_encryptor
pwd :
cipher:
name: pwd

encryptorName: aes_encryptor
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assistedQuery:
name: assisted_query_pwd
encryptorName: assisted_encryptor
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
digest-algorithm-name: SHA-1
assisted_encryptor:
type: MD5
like_encryptor:
type: CHAR_DIGEST_LIKE

JRJG 1At YamlShardingSphereDataSourceFactory H createDataSource 77 {201 5 #E

YamlShardingSphereDataSourceFactory.createDataSource(getFile());

Bx&E

LR BRI
- T BRI

SRR BN

|.

El= =
H %15 I%‘

RS YAML BLE 755X RAFIIRT e, 810 YAML #%3K, GEGS P i i 5 SO U 2 (R AR o6 R,
ShardingSphere i YAML A&, H3/58/% ShardingSphereDataSource Xf ZHJAIEE, J/>H A%

GRS AR,

SR

rules:
- IMASK
tables:
<table_name> (+): # BiSIRZMN
columns:
<column_name> (+): # FRERFIZIR
maskAlgorithm: # BiSE %

# BSEERE
maskAlgorithms:

<mask_algorithm_name> (+): # BB AZR
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type: # PiBEIARE
props: # BiSEZEEMEE
# ...

RIFRRRINTEE, WS N EREE RS,

1RESR

1. 7€ YAML SCPFrPECE RSN, s8R, RS, 2R E Mg,

2. VM YamlIShardingSphereDataSourceFactory M4 [ createDataSource 7%, R#E YAML X
HIECE S B Bl7# ShardingSphereDataSource,

[y=mnt]

BOERE YAML BC B4R :

dataSources:
unique_ds:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds?serverTimezone=UTC&useSSL=false&
useUnicode=true&characterEncoding=UTF-8
username: root

password:

rules:
- IMASK
tables:
t_user:
columns:
password:
maskAlgorithm: md5_mask
email:
maskAlgorithm: mask_before_special_chars_mask
telephone:

maskAlgorithm: keep_first_n_last_m_mask

maskAlgorithms:
md5_mask:
type: MD5
mask_before_special_chars_mask:
type: MASK_BEFORE_SPECIAL_CHARS
props:
special-chars: '@'
replace-char: 'x'

keep_first_n_last_m_mask:
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type: KEEP_FIRST_N_LAST_M
props:

first-n: 3

last-m: 4

replace-char: 'x'

SXJG1Ed YamlShardingSphereDataSourceFactory [ createDataSource 771201 EHE T,

YamlShardingSphereDataSourceFactory.createDataSource(getFile());

Bx&E

o« DR HdEmiE
- TPRE R BRI

ANSRAEAELE ShardingSphere-Proxy H{# i ShardingSphere 5% T HEIES % DA NELE,

SRR

rules:
- ISHADOW
dataSources:
shadowDataSource:
productionDataSourceName: # “£F=#IERZMR
shadowDataSourceName: # FFEIERZAMN
tables:
<table_name>:
dataSourceNames: # FFRIBKFETFHIBRZIIR
- <shadow_data_source>
shadowAlgorithmNames: # FFRXEKFZTFEEABMTIR
- <shadow_algorithm_name>
defaultShadowAlgorithmName: # ZRIAFSFEIEZMR (LA
shadowAlgorithms:
<shadow_algorithm_name> (+): # EFEEZFR
type: # FTFEELER
props: # HFEEBMEE

\

HRES WM ER T JBIRY%
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BRIEP R

1. /£ YAML XXHFARECER TN, EE8dER. 1 EMN. 2R EEFRED

2. JAH YamlShardingSphereDataSourceFactory A4 ] createDataSource J7i%, R YAML X+
HIBLE (5 2 0172 ShardingSphereDataSource,

=t

dataSources:

ds:
url: jdbc:mysql://127.0.0.1:3306/ds?serverTimezone=UTC&useSSL=false
username: root
password:
connectionTimeoutMilliseconds: 30000
jdleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 50
minPoolSize: 1

shadow_ds:
url: jdbc:mysql://127.0.0.1:3306/shadow_ds?serverTimezone=UTC&useSSL=false
username: root
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 50
minPoolSize: 1

rules:
- !'SHADOW
dataSources:
shadowDataSource:
productionDataSourceName: ds
shadowDataSourceName: shadow_ds
tables:
t_order:
dataSourceNames:
- shadowDataSource
shadowAlgorithmNames:
- user_id_insert_match_algorithm
- sql_hint_algorithm
shadowAlgorithms:
user_id_insert_match_algorithm:
type: REGEX_MATCH
props:
operation: qinsert

column: user_id
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regex: "[1]"
sql_hint_algorithm:
type: SQL_HINT

Bx&E

« T PERIRODRHE

« JAVA APL: ¥ ERCE

SQL fi#tfr

SQL ittt YAML BC & 77 sNE A Al settm, MEARERAR AL 8 YAML XPFRYT7 3, H A ] DORHRED S5
FLE &, I HRIERZE 7 BB i,

SRR

sqlParser:
sqlStatementCache: # SQL BAZASMIETFEEIN
initialCapacity: # AMEFVRE=E
maximumSize: # AMEFZRARE
parseTreeCache: # fRTINZAHEFEZEIN
initialCapacity: # AMEFVRE=E
maximumSize: # ZNHEGFRARE

BESE

1. WEAMEFEE
2. WEMTACE
3. EAMENT S 1 24T SQL

=]l

sqlParser:
sqlStatementCache:
initialCapacity: 2000
maximumSize: 65535
parseTreeCache:
initialCapacity: 128
maximumSize: 1024
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Bx&E

« JAVA API: SQL fi#tfr

SQL EfiF

El- =W 3
B EII%‘

SQL #i YAML BB 77 KEA ATk, ERIRSRAIR R, JEd YAML SCHR7T 3K, P T BARARE S
FLE D, FHARMERZT B B S,

SRR

sqlTranslator:
type: # SQL EiRasEH
useOriginalSQLWhenTranslatingFailed: # SQL EIRRMELERIRIE SQL HEHIT

BRESR

1. Bl BRI type

2. B & useOriginalSQLWhenTranslatingFailed 2%}, 271 SQL &5 1 H R 46 SQL 4k&LgT

ECE Tl

sqlTranslator:
type: Native
useOriginalSQLWhenTranslatingFailed: true

Bx&E

« JAVA API: SQL #i%

ShardingSphere 5 TIRZINEE, BN, 2FED A, E 0 &, BEEINESE, XLEREM AT DL
TER, WAlDARCE —REMEM, T2 T YAML RIS 8 RmEt Bn sl
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SR

rules:
- I'SHARDING
tables:
<logic_table_name>: # BIHEXRZFR:
actualDataNodes: # HZEHIBREEZ + RBANK (BF Inline BEMN)
tableStrategy: # KM, EDERE
standard:
shardingColumn: # 9 HFIZMR
shardingAlgorithmName: # 93 BEEZFR
keyGenerateStrategy:
column: # BEIBFIEIR, MERTAERBIEERERSS
keyGeneratorName: # 7hTVFHIEEABZR
defaultDatabaseStrategy:
standard:
shardingColumn: # 23FFIZFR
shardingAlgorithmName: # 9H EEZFR
shardingAlgorithms:
<sharding_algorithm_name>: # FHEEZFF
type: INLINE
props:
algorithm-expression: # INLINE FiAZ
t_order_inline:
type: INLINE
props:
algorithm-expression: # INLINE FRiAT(
keyGenerators:
<key_generate_algorithm_name> (+): # DHINFINEEZM
type: # DEAFIIEELE
props: # DHEAFIIEEEMLE
- TENCRYPT
encryptors:
<encrypt_algorithm_name> (+): # NBERELZMN
type: # NEREELR
props: # NIREELEMHEE
<encrypt_algorithm_name> (+): # NBREEZMN
type: # NMFEREELE

tables:
<table_name>: # fNZEXRZMN
columns:
<column_name> (+): # NIZFIZR
cipher:

name: # BXFIEZTR

encryptorName: # ZXFINNZEEERZFR
assistedQuery (?):

name: # ZEIHHBIGIRFR

encryptorName: # ZEIEEENFIMNMBEERT
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likeQuery (?):
name: # 1RMIZEIEYZFR
# IEHEIRSINEE AR TR

encryptorName:

=]l

rules:
- !'SHARDING
tables:
t_order:

actualDataNodes: replica_ds_s${0..1}.t_order_s{0.

tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t_order_inline
keyGenerateStrategy:
column: order_-id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: database_inline
shardingAlgorithms:
database_inline:
type: INLINE
props:
algorithm-expression:
t_order_inline:
type: INLINE
props:
algorithm-expression: t_order_s${order_id % 2}
t_order_item_inline:
type: INLINE
props:
algorithm-expression:
keyGenerators:
snowflake:
type: SNOWFLAKE
- !ENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
digest-algorithm-name: SHA-1
assisted_encryptor:
type: MD5

replica_ds_${user_id % 2}

.1}

t_order_item_${order_id % 2}
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like_encryptor:
type: CHAR_DIGEST_LIKE

tables:
t_encrypt:
columns:
user_1id:
cipher:
name: user_cipher
encryptorName: aes_encryptor
assistedQuery:
name: assisted_query_user
encryptorName: assisted_encryptor
likeQuery:
name: like_query_user
encryptorName: like_encryptor
order_did:
cipher:
name: order_cipher
encryptorName: aes_encryptor
RS R HEERE

=1 —
H=ER

ZIUNRE N LR MEINRE, FHESEIE T F IR R, BdEs A %7 2 RI25 SQL, 7 A #EsLhn
ZHUE. BRI EFT, DZSRNE, 50 @ CPU FIf A,

VAT R AR SFRIES RS - 4l OLTP %5 - ShardingSphere #A2FTTEA AT CPU ELIAZNHSN -
CPU FFH FZAE T ShardingSphere P& HIZH - Fr SQL & &L H IR SQL PUTERREATH B — 77 v

FEATH R DA ESAFRITEOL N, ATREXS SQL PITIEN N2 AHHRMGE, AN IANERIES .

SRR

rules:
— !SHARDING
tables:
shardingAlgorithms:
# ...
shardingCache:
allowedMaxSqlLength: 512 # AFERFR SQL KEIRH
routeCache:
initialCapacity: 65536 # EF{IARE
maximumSize: 262144 # EEFRAARE
softValues: true # BRWGIREEFE
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Bx&E
o DR EdES

BR

El- A=W
B EI%\

FARPU T MRLE AR TR 22 9% ShardingSphere EFE, A] I B BAIAR AR EHR IR,

SR

rules:
- ISINGLE
tables:
# MysSQL A&
- ds_0.t_single # MEISEERE
- ds_1.* # MEFEEHIEREFNELIPER
- kx4 NEEIER
# PostgreSQL X%
- ds_0.public.t_config
- ds_1l.public.x*
- ds_2.x.%
- Mk, x, k"
defaultDataSource: ds_0 # ERIAZUREIR, (X7EIT CREATE TABLE SIEBEREBEN. BHEEAT, &
TN P REER .

Bx&E
- R
BXHES

BRI

2

ok

ZIHREN L IEIIRE, BAESRORGUE M, BOFER YAML BCE 5 Ar it e, HREE
WHRZ DR GEARRREIRESLG] LR, @ BB E R A DR TS A& W, D T&E#,
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SR

sqlFederation:
sqlFederationEnabled: # &R EN
allQueryUseSQLFederation: # REEIEIN SQL FRHBFEN
executionPlanCache: # HITitHHIERE
initialCapacity: 2000 # HITIHRIEEFVHRAE
maximumSize: 65535 # PITHHIEERABE

[Gr=wnll

sqlFederation:
sqlFederationEnabled: true
allQueryUseSQLFederation: false
executionPlanCache:
initialCapacity: 2000
maximumSize: 65535

Bx&E

« JAVA API: BEFS#EIH

BiAkE

PREE

shardingAlgorithms:
# algorithmName HFAF1EE, "EMOFHEEEFH shardingAlgorithmName EBHE—3
<algorithmName>:
# type M props, BEENHRWNEEL: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/sharding/

type: xxx
props:
XXX XXX
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mEE*®

encryptors:
# encryptorName HFEFIEE, FEMMEMNUAH encryptorName BHE—EK
<encryptorName>:

# type # props, IBEEZMBRNESE.: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/encrypt/

type: Xxxx
props:
XXX: XXX

EE B AHISEEE

loadBalancers:
# loadBalancerName HAF1EE, FEMEEHEHMNFHE loadBalancerName BMHE—
<loadBalancerName>:
# type # props, BEEERERDBHEIENEEA: https://shardingsphere.apache.org/
document/current/cn/user-manual/common-config/builtin-algorithm/load-balance/
type: xxx
props:

XXX XXX

TFEE

shadowAlgorithms:
# shadowAlgorithmName HAFEE, FEMTZFEMMNFHN shadowAlgorithmNames BHE—E
<shadowAlgorithmName>:
# type M props, BEEEFENEE L. https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/shadow/
type: xxx
props:
XXX XXX

RS

maskAlgorithms:
# maskAlgorithmName HHFEFIEE, HEMBHBFINAR maskAlgorithm BMH—K
<maskAlgorithmName>:
# type # props, BEEZMBMANESRE: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/mask/

type: xxx
props:
XXX: XXX
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JDBC IXTh

El- =W
B> EI%\

ShardingSphere-JDBC #2f£ T JDBC JXzfj, mJPAGEISACERERIAIEH, JofasE U,

SRR
IXzhRZ R

org.apache.shardingsphere.driver.ShardingSphereDriver

URL BECE KA BT

W

% B,

BESER

1. 51\ Maven f{<#i

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>

2. fHHIXE)
« [FHRAIRD):

Class.forName("org.apache.shardingsphere.driver.ShardingSphereDriver");
String jdbcUrl = "jdbc:shardingsphere:classpath:config.yaml";

String sql = "SELECT 1i.%* FROM t_order o JOIN t_order_item i ON o.order_id=1i.order_
id WHERE o.user_id=? AND o.order_id=2";
try (
Connection conn = DriverManager.getConnection(jdbcUrl);
PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setInt(l, 10);
ps.setInt(2, 1000);
try (ResultSet rs = preparedStatement.executeQuery()) {
while(rs.next()) {

/1
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o o RS PR R

String driverClassName = "org.apache.shardingsphere.driver.ShardingSphereDriver";

String jdbcUrl = "jdbc:shardingsphere:classpath:config.yaml";

// LA HikaricP Al

HikariDataSource dataSource = new HikariDataSource();
dataSource.setDriverClassName (driverClassName) ;
dataSource.setJdbcUr1(jdbcUrl);

String sql = "SELECT +i.%* FROM t_order o JOIN t_order_item i ON o.order_id=1.order_
id WHERE o.user_id=? AND o.order_id=2";
try (
Connection conn = dataSource.getConnection();
PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setInt(l, 10);
ps.setInt(2, 1000);
try (ResultSet rs = preparedStatement.executeQuery()) {
while(rs.next()) {

/...
X
}
X
B1SEIH

e =
B %15 1%\

XtF org.apache.shardingsphere.driver.ShardingSphereDriver (K&K, J@d LM org.
apache.shardingsphere.infra.url.ShardingSphereURLLoader fJ SPI, AJfR¥F M ZAIRIE
1 File System ZRHXIF###T )y ShardingSphere FJ YAML FC& X, WTHRiERH, DATNSEIR
i YAML 1.1 /E28 YAML fI9RE#I7E, iXFHAFHLE org.apache.shardingsphere.infra.url.
ShardingSphereURLLoader HYEE X SEHIM XML B( JSON 584N YAML,

TEMRATIFINEL YAML X428 ShardingSphere M TEHE G, S XR@EI B AN ERNMHEXEERE T —F
7. THeMmAPE N,
1. JeEdER A EHR A EAE ShardingSphere TTEHE, AT BdR R EHERTEIER AL CE,

2. TTEEERI A G EF1E ShardingSphere FITTHE, TIEZ NS5 AMTHIEMR, AtocidE
Repoc iR AL e R T a5

XTCEER AN CERNBCE R 25 L R AL B,
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MHEEXHHNAR
MERZRMBEE

BLE SN xxx.yaml, 34 placeholder-type N none BAFRBAN, BB MRS YAML A&
—%, ¥4 placeholder-type fFEHTN none i}, ELEHHRIE X SEAH IDBC URL &

5,
EIR
« jdbc:shardingsphere:classpath:config.yaml
« jdbc:shardingsphere:classpath:config.yaml?placeholder-type=none
« jdbc:shardingsphere:classpath:config.yaml?placeholder-type=environment

« jdbc:shardingsphere:classpath:config.yaml?placeholder-type=system_props

M ERIZ RN EECE X

BLE IEA xxx.yaml, ¥4 placeholder-type N none S AHAREARS, BlE XAMNE YAML Al E
—%, 4 placeholder-type FZfEHAN none i}, BLE XHHEAIIE N SFE AN IDBC URL B
H—,

ELVIR
« jdbc:shardingsphere:absolutepath:/path/to/config.yaml

* jdbc:shardingsphere:absolutepath:/path/to/config.yaml?
placeholder-type=none

« jdbc:shardingsphere:absolutepath:/path/to/config.yaml?
placeholder-type=environment

* jdbc:shardingsphere:absolutepath:/path/to/config.yaml?
placeholder-type=system_props

JDBC URL &%}

*IF org.apache.shardingsphere.infra.url.ShardingSphereURLLoader FJSEFL, FHIEFTH
f] JDBC URL SEES A ENT, X M EUA5LF] org. apache.shardingsphere.infra.url.
ShardingSphereURLLoader.load (),
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placeholder-type

f£7E placeholder-type BYEH T AHERINEE 2308 G FIELE X, placeholder-type 17
EBIMEN none, ¥4 placeholder-type B H3E none I, TEM K YAML XA AR FE 7S
AP ERE YAML JBMEIE, HECENEMERIME, ah& SRR NENERINMEET : :
#, fERINEET $s{f} mEH,

WIeMREDL,
L SN RLENAS SRR EAAEERN, I YAML BYERIERBOZ E DY : « HIRIERIME,
2. SN MAIBIAS S AATRIER : : AMEEOMESI A FER, HWEMER B EN =,

BT SURF
none

BLE AN xxx.yaml, BCEXHHKRRE YAML ALE —2

F:
« jdbc:shardingsphere:classpath:config.yaml
« jdbc:shardingsphere:classpath:config.yaml?placeholder-type=none
« jdbc:shardingsphere:absolutepath:/path/to/config.yaml

« jdbc:shardingsphere:absolutepath:/path/to/config.yaml?
placeholder-type=none

environment

INEESTEL BENE E XN, 7% placeholder-type BN environment, X% AT Docker
Image HIERE R, BLE AN xxx.yaml, BLEXXHEAS YAML ALE HA—,
RIZEELA N — 4R &,
1. FEIRIEA ® FIXTURE_IDBC_URL N jdbc:h2:mem:foo_ds_1;DB_CLOSE_DELAY=-1;
DATABASE_TO_UPPER=false;MODE=MySQL,
2. {F{EIRIEZE & FIXTURE_USERNAME /) sa,

TXF AR YAML AU B,

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: S$S$S{FIXTURE_DRIVER_CLASS_NAME::org.h2.Driver}
jdbcUrl: $${FIXTURE_JDBC_URL::jdbc:h2:mem:foo_ds_do_not_use}
username: $S$S{FIXTURE_USERNAME::}
password: $${FIXTURE_PASSWORD::}

It YAML 8 BB T,
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ds_1:

dataSourceClassName: com.zaxxer.hikari.HikariDataSource

driverClassName: org.h2.Driver

jdbcUrl: jdbc:h2:mem:foo_ds_1;DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;
MODE=MySQL

username: sa

password:

F:
« jdbc:shardingsphere:classpath:config.yaml?placeholder-type=environment

* jdbc:shardingsphere:absolutepath:/path/to/config.yaml?
placeholder-type=environment

system_props

IS RSB MR E X ER, 7% placeholder-type B system_props. BCE XN xxx.
yaml, BLE XSRS YAML LS EA—F,

RIRFE T —HRGE M,

L. FERSGZBYE  fixture.config.driver.jdbc-url & jdbc:h2:mem:foo_ds_1;
DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;MODE=MySQL,

2. FIERGUBME fixture.config.driver.username 4 sa,
T F AR YAML SCARO#E A ER,

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: $${fixture.config.driver.driver-class-name::org.h2.Driver}
jdbcUrl: $s${fixture.config.driver.jdbc-url::jdbc:h2:mem:foo_ds_do_not_use}
username: S$S${fixture.config.driver.username::}
password: $${fixture.config.driver.password::}

It YAML #0HU BOR BT,

ds_1:

dataSourceClassName: com.zaxxer.hikari.HikariDataSource

driverClassName: org.h2.Driver

jdbcUrl: jdbc:h2:mem:foo_ds_1;DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;
MODE=MySQL

username: sa

password:

ELFRMEN T, RAZEBEZINSE XM, RN ERATEIREN, FEESW L YAML #8U
E&I YAML XX ff config.yaml, AIZHEUIN/{%, £ HikariCP Java API |7 DataSource 54,
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import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;

import javax.sql.DataSource;

public class ExampleUtils {
public DataSource createDataSource() {
HikariConfig config = new HikariConfig();
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
config.setddbcUrl("jdbc:shardingsphere:classpath:config.yaml?placeholder-
type=system_props");
try {
assert null == System.getProperty("fixture.config.driver.jdbc-url");
assert null == System.getProperty("fixture.config.driver.username");
System.setProperty("fixture.config.driver.jdbc-url", "jdbc:h2:mem:foo_
ds_1;DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;MODE=MySQL");
System.setProperty("fixture.config.driver.username", "sa");
return new HikariDataSource(config);
} finally {
System.clearProperty("fixture.config.driver.jdbc-url");

System.clearProperty("fixture.config.driver.username");

I
« jdbc:shardingsphere:classpath:config.yaml?placeholder-type=system_props

« jdbc:shardingsphere:absolutepath:/path/to/config.yaml?
placeholder-type=system_props

2N Y= RS

TERRABNAS G AR EEAE -, FH AT DATE 34T YAML 2 D308 G MR, 7ERCE YAML J& PEAE I %,
4A2R YAML Je MEAERVER 7 TR s, ] DOEIACE 2 P ahas b AT R 77 SR SLEL

B TFE A R —HINR B B R GUR 1,
1. FENRE B ASE N FIXTURE_HOST 4 127.0.0. 1,
2. FEMNRZ BN ASEE FIXTURE_PORT Ji 3306,
3. IR BB R SR FIXTURE_DATABASE H test,
4, AR LZ BN AGEE FIXTURE_USERNAME 4 sa,

TRF AT YAML SRR B,
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ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: $${FIXTURE_DRIVER_CLASS_NAME::com.mysql.cj.jdbc.Driver}
jdbcUrl: jdbc:mysql://$S{FIXTURE_HOST::}:$${FIXTURE_PORT::}/$${FIXTURE_
DATABASE: : } ?ss1Mode=REQUIRED
username: $${FIXTURE_USERNAME::}
password: $S$S{FIXTURE_PASSWORD::}

It YAML 8 BB T,

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.cj.jdbc.Driver
jdbcUrl: jdbc:mysql://127.0.0.1:3306/test?ss1Mode=REQUIRED
username: sa

password:

HthsoHl

BAT] 2% https://github.com/apache/shardingsphere-plugin .

Spring Boot
&7

ShardingSphere $2t JDBC JX5f), & F] ATE Spring Boot HECE ShardingSphereDriver K{HH
ShardingSphere,

ERTE

5| )\ Maven {kifi

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
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Bic & Spring Boot

# BCE DataSource Driver
spring.datasource.driver-class—-name=org.apache.shardingsphere.driver.
ShardingSphereDriver

# 18 YAML BCEBENH
spring.datasource.url=jdbc:shardingsphere:classpath:xxx.yaml

spring.datasource.url H[ YAML Bl & XY a2 pEd 2 /05 XK, BRR TS 2RI,

fERBIER

B ZEER; 835 % ShardingSphereDataSource Bl B 7E JPA, Hibernate, MyBatis 5 ORM HEZE
RS E

$t%t spring Boot 0SS 3 HYRLIE

Spring Boot 0SS 3 Xf Jakarta EE #l Java 17 BT T “KKRIE" AL, WRKEE M,

ShardingSphere ) XA 731 N H 55 M AR AE Spring Boot 0SS 3 _Lih#s, ILFRHIFIFEE A T H AT Jakarta
EE 9+ [ Web Framework, %l Quarkus 3, Micronaut Framework 4 1 Helidon 3,

P XFEER BT,

<project>
<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
</dependencies>
</project>

$13HERRASAY Spring Boot 0SS 2 Y457k AM IR

ShardingSphere T R I 7E Spring Boot 0SS 2 _E{#HH, KR4 Spring Boot 0SS AIRETR EF
HIFEE SnakeYAML FIfRAN 2.2 . IXTE Maven ) pom. xm1 AAEURIT RANE,

<project>
<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
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<dependency>
<groupId>org.yaml</groupId>
<artifactId>snakeyaml</artifactId>
<version>2.2</version>
</dependency>
</dependencies>
</project>

AR A PRI hitps://start.spring.io/ & T Spring Boot WiH, WIRI@E I FAAKECALE,

<project>
<properties>
<snakeyaml.version>2.2</snakeyaml.version>
</properties>

<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
</dependencies>

</project>

Spring & 8]

A

ShardingSphere #2 JDBC 4K5f, J & 3& Al DAfE Spring HALE ShardingSphereDriver K ffiff Shard-
ingSphere,

ERTE

5|\ Maven kit

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
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BioE Spring Bean

FeE A
B KA R
driverClass BT W&/ Driver, XHEFEHEM A ShardingSphereDriver
url B YAML FCE SRR

FCE R

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-

beans.xsd">

<bean id="shardingDataSource" class="com.zaxxer.hikari.HikariDataSource'">
<property name="driverClass" value="org.apache.shardingsphere.driver.
ShardingSphereDriver" />
<property name="url" value="jdbc:shardingsphere:classpath:xxx.yaml" />
</bean>
</beans>

fERERIER

fi#F 772X F Spring Boot,

9.1.2 Java API
e

Java API /2 ShardingSphere-JDBC H AL & 77 A EAl, HAMECE R IG /LR Java API HIECE
Fi

Java APl BEREBHHERRENECE TN, EEHREETREE TS EN TR FMEM.
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ERTE

5|\ Maven kit

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>

IR

ShardingSphere-JDBC fY Java API [ Database &4 %%, BT, BIERES. MK S DU E AL EH
o

JEIT ShardingSphereDataSourceFactory T.J il ShardingSphereDataSource S5 H JDBC FUFRIfERE
[ DataSource,

String databaseName = "foo_schema"; // 3E7EiZ4E Database BN

ModeConfiguration modeConfig = ... // MWEZTEI

Map<String, DataSource> dataSourceMap = ... // WEBEIIHIER
Collection<RuleConfiguration> ruleConfigs = ... // HEEFHN
Properties props = ... // MWEBMESE

DataSource dataSource = ShardingSphereDataSourceFactory.

createDataSource(databaseName, modeConfig, dataSourceMap, ruleConfigs, props);
BERRTES WAL E,

HHRIRTRIETES WA R E

MBS Z WALC E

\

N

fERERIER

AJj@t DataSource IR R4 JDBC, 2K JPA. Hibernate, MyBatis 5 ORM HEZL,
PARAE TDBC {5 FH 7 KoM il

// Bl# ShardingSphereDataSource
DataSource dataSource = ShardingSphereDataSourceFactory.

createDataSource(databaseName, modeConfig, dataSourceMap, ruleConfigs, props);

String sql = "SELECT i.* FROM t_order o JOIN t_order_item i ON o.order_id=i.order_
id WHERE o.user_id=? AND o.order_id=2?";
try (
Connection conn = dataSource.getConnection();
PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setInt(l, 10);
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ps.setInt(2, 1000);
try (ResultSet rs = preparedStatement.executeQuery()) {
while(rs.next()) {
/] ...

RECE

|.

BRI

2

il

@I Java API 77 A @B TR,

SRR

KR org.apache.shardingsphere.infra.config.mode.ModeConfiguration

AIAC B

Standalone FAVEE

KR org.apache.shardingsphere.mode.repository.standalone.StandalonePersistRepositoryConfiguration

I3

B BUEEE R

type  String R A G A
props Properties FRAGETEE

Cluster IFA LA E

KPR org.apache.shardingsphere.mode.repository.cluster.ClusterPersistRepositoryConfiguration

AIACE

2 HIEXE P

type String Fe A
namespace String B L AR 44 23 1)
server-lists ~ String ORI
props Properties FRALGERTTREME
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ARE

L. AP R I SRR
2. SRR BRI Zookeeper HHIL,
3. ZooKeeper fZIEELEG RN, WL ZooKeeper HHIELE I,

BRESR

5|\ Maven &,

<dependency>
<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${latest.release.version}</version>
</dependency>

FE: 1EE s{latest.release.version} BUCHEFRIIRAE,

=]l

Standalone iZ{T1&E

ModeConfiguration modeConfig = createModeConfiguration();

Map<String, DataSource> dataSourceMap = ... // WEBELIHIER
Collection<RuleConfiguration> ruleConfigs = ... // HEEEN
Properties props = ... // HWEBYESE

DataSource dataSource = ShardingSphereDataSourceFactory.

createDataSource(databaseName, modeConfig, dataSourceMap, ruleConfigs, props);

private ModeConfiguration createModeConfiguration() {
return new ModeConfiguration("Standalone", new
StandalonePersistRepositoryConfiguration("JDBC", new Properties()));

}

Cluster iIZTHEI (HTF)

ModeConfiguration modeConfig = createModeConfiguration();

Map<String, DataSource> dataSourceMap = ... // WEBEILIHIER
Collection<RuleConfiguration> ruleConfigs = ... // MEEXHN

Properties props = ... // HWERBMKEE

DataSource dataSource = ShardingSphereDataSourceFactory.
createDataSource(databaseName, modeConfig, dataSourceMap, ruleConfigs, props);
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private ModeConfiguration createModeConfiguration() {
return new ModeConfiguration("Cluster", new

ClusterPersistRepositoryConfiguration("ZooKeeper", "governance-sharding-db",

"localhost:2181", new Properties()));

}
HxsE
» ZooKeeper {FMHuL AL 50 H
« FOAMGERBINTEE, ES N ER A GRS,
HEIRACE
BRER

ShardingSphere-JDBC SZH#[TH I TDBC JX A1 E e,
AATENH, JEIT JIAVA APT 1175 AL B EHE TR,

1BREDR

1. 5| \ Maven &K%

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${latest.release.version}</version>

</dependency>

FE: 1#HK ${latest.release.version} EUHEFRHIRA S,

[Gr=wnll

ModeConfiguration modeConfig = // METITED

Map<String, DataSource> dataSourceMap = createDataSources();
Collection<RuleConfiguration> ruleConfigs = ... // MEEXHN
Properties props = ... // HWERBMKEEE

DataSource dataSource = ShardingSphereDataSourceFactory.
createDataSource(databaseName, modeConfig, dataSourceMap, ruleConfigs,

private Map<String, DataSource> createDataSources() {
Map<String, DataSource> dataSourceMap = new HashMap<>();
// BESE 1 MR

HikariDataSource dataSourcel = new HikariDataSource();

props) ;
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dataSourcel.setDriverClassName("com.mysql.jdbc.Driver");
dataSourcel.setJdbcUrl("jdbc:mysql://localhost:3306/ds_1");
dataSourcel.setUsername("root");
dataSourcel.setPassword("");

dataSourceMap.put("ds_1", dataSourcel);

// BBEE 2 NMUBR

HikariDataSource dataSource2 = new HikariDataSource();
dataSource2.setDriverClassName("com.mysql.jdbc.Driver");
dataSource2.setJdbcUrl("jdbc:mysql://localhost:3306/ds_2");
dataSource2.setUsername("root");

dataSource2.setPassword("");
dataSourceMap.put("ds_2", dataSource2);

M ECE

FIN| 2 Apache ShardingSphere [H A A[Hf#R I —&053. AE 17/ ShardingSphere-JDBC [ Java #IIIAL &
SEFM,

HES R
BRiER

B8 P Java APT MUNEC E VP P BERIEE GRS Java fRESHI77K, FEMK ShardingSphereDataSource
MNRAIOIEE, Java API FYACE 7T ARE RiE, T ERIEIMY jar BUELEETS 5 ARSI 25 R 51,

SRR
EEEANO

RAFR: org.apache.shardingsphere.sharding.api.config.ShardingRuleConfiguration
AL

BR&RECE

KR org.apache.shardingsphere.sharding.api.config.ShardingTableRuleConfiguration
CITLGA =13

9.1. ShardingSphere-JDBC 93



Apache ShardingSphere document

R Eay WiRE RINE

logicTable String o3 BRI

actua 1DataNodes (?) String HEWRRES + REAL, FHOHNEIEESZHE
PUNIR R, 2R RATRA BEUE T A,
PUES MR, XFHMTHR KT SRS ER
X 733 B PER R S5

FEE—BHIE

data baseShardi ShardingStrategy Con- 43/ iM% {55 FH BRI\ 0 SR

ngStrategy (?) figuration

t ableShardi ngStrat- ShardingStrategy Con- 4> 3RKH& fEFHERIA 7 AR R

egy (?) figuration

keyGenera teStrategy KeyGenerator Config- HI4%IE A% {5 FH BRI B 3 32 5 A R

6) uration %%

aud itStrategy (?) Sharding AuditStrat- 73 H I RES EFBRIA D SRS

egy Configuration
Hihs R REE

HRAFR: org.apache.shardingsphere.sharding.api.config.ShardingAutoTableRuleConfiguration

ATACE JE

B #Ea WA BRINE

logicTable String 73 FriB R AR

act ualDataSources (?)  String BRIEAAR, 2 DEHR (2R E R

VS CAS T ]

sh ardingStrategy (?) S hardingStrateg yCon- 73 /1 $KHi& EFHBRIA T ok
figuration

keyGe nerateStrategy KeyGenerato rConfig- H %I mAR i FH BRI B3 32 5 A i

6] uration %%

auditStrategy (?) Shardi ngAuditStrateg 73 Fy #THREHE S FHBRIA D Fr B SRS
yConfiguration
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BRREERE
S FRBRECE

R4 ¥R org.apache.shardingsphere.sharding.api.config.strategy.sharding.StandardShardingStrategyConfiguration
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BFR HERE Wi
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DataSource,

=t

public final class ShardingDatabasesAndTablesConfigurationPrecise {

@Override
public DataSource getDataSource() throws SQLException {
return ShardingSphereDataSourceFactory.
createDataSource(createDataSourceMap(), Arrays.
asList(createShardingRuleConfiguration(), createBroadcastRuleConfiguration())), new
Properties());
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private ShardingRuleConfiguration createShardingRuleConfiguration() {
ShardingRuleConfiguration result = new ShardingRuleConfiguration();
result.getTables().add(getOrderTableRuleConfiguration());
result.getTables().add(getOrderItemTableRuleConfiguration());
result.getBindingTableGroups () .add(new
ShardingTableReferenceRuleConfiguration("foo", "t_order, t_order_item"));
result.setDefaultDatabaseShardingStrategy (new
StandardShardingStrategyConfiguration("user_id", "inline"));
result.setDefaultTableShardingStrategy (new
StandardShardingStrategyConfiguration("order_id", "standard_test_tbl"));
Properties props = new Properties();
props.setProperty("algorithm-expression", "demo_ds_${user_id % 2}");
result.getShardingAlgorithms().put("inline", new AlgorithmConfiguration(
"INLINE", props));
result.getShardingAlgorithms().put("standard_test_tbl", new
AlgorithmConfiguration("STANDARD_TEST_TBL", new Properties()));
result.getKeyGenerators().put("snowflake", new AlgorithmConfiguration(
"SNOWFLAKE", new Properties()));
result.getAuditors().put("sharding_key_required_auditor", new
AlgorithmConfiguration("DML_SHARDING_CONDITIONS", new Properties()));
return result;

private ShardingTableRuleConfiguration getOrderTableRuleConfiguration() {

ShardingTableRuleConfiguration result = new ShardingTableRuleConfiguration(
"t_order", "demo_ds_${0..1}.t_order_s${[0, 1]}");

result.setKeyGenerateStrategy(new KeyGenerateStrategyConfiguration("order_
id", "snowflake"));

result.setAuditStrategy(new ShardingAuditStrategyConfiguration(Collections.
singleton("sharding_key_required_auditor"), true));

return result;

private ShardingTableRuleConfiguration getOrderItemTableRuleConfiguration() {
ShardingTableRuleConfiguration result = new ShardingTableRuleConfiguration(
"t_order_item", "demo_ds_${0..1}.t_order_item_${[0, 1]}");
result.setKeyGenerateStrategy(new KeyGenerateStrategyConfiguration("order_
item_id", "snowflake"));
return result;

private Map<String, DataSource> createDataSourceMap() {
Map<String, DataSource> result = new HashMap<>();
result.put("demo_ds_0", DataSourceUtil.createDataSource("demo_ds_0"));
result.put("demo_ds_1", DataSourceUtil.createDataSource("demo_ds_1"));
return result;
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private BroadcastRuleConfiguration createBroadcastRuleConfiguration() {
return new BroadcastRuleConfiguration(Collections.singletonList("t_address

"))

}
}
Bx&E

o DR RS

- PREER: BdE R
I &&

I #%& 3 Java API FUNIECE R P BB RS Java fVEEHY A3, 528K ShardingSphereDataSource Xf
RIEEE, Java API FELE 7T S ARK RIE, THRZEMMBEIMY jar CELRETS TR S5 RS,

SRR

R4 FR: org.apache.shardingsphere.broadcast.config.BroadcastRuleConfiguration

AIAC B

BFR #IEED 35 B EININIE]
tables (+) Collection<String> | #&RANIECE

[Gr=wnll

I %3 Java API it BRBIATR

public final class ShardingDatabasesAndTablesConfigurationPrecise {

@Override
public DataSource getDataSource() throws SQLException {
return ShardingSphereDataSourceFactory.
createDataSource(createDataSourceMap(), Arrays.
asList(createBroadcastRuleConfiguration()), new Properties());

}

private Map<String, DataSource> createDataSourceMap() {
Map<String, DataSource> result = new HashMap<>();
result.put("demo_ds_0", DataSourceUtil.createDataSource("demo_ds_0"));
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result.put("demo_ds_1", DataSourceUtil.createDataSource("demo_ds_1"));

return result;

private BroadcastRuleConfiguration createBroadcastRuleConfiguration() {
return new BroadcastRuleConfiguration(Collections.singletonList("t_address

"))
}
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KAFR: org.apache.shardingsphere.readwritesplitting.config. ReadwriteSplittingRuleConfiguration
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AR hiERA WiER
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ration>

lo adBalancers Map<String, AlgorithmConfiguration> M SR B i R
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public DataSource getDataSource() throws SQLException {

ReadwriteSplittingDataSourceRuleConfiguration dataSourceConfig = new
ReadwriteSplittingDataSourceRuleConfiguration(

"demo_read_query_ds", "demo_write_ds", Arrays.asList("demo_read_ds_
0", "demo_read_ds_1"), "demo_weight_1b");

Properties algorithmProps = new Properties();

algorithmProps.setProperty("demo_read_ds_0", "2");

algorithmProps.setProperty("demo_read_ds_1", "1");

Map<String, AlgorithmConfiguration> algorithmConfigMap = new HashMap<>(1);

algorithmConfigMap.put("demo_weight_1b", new AlgorithmConfiguration("WEIGHT
", algorithmProps));

ReadwriteSplittingRuleConfiguration ruleConfig = new
ReadwriteSplittingRuleConfiguration(Collections.singleton(dataSourceConfig),
algorithmConfigMap) ;

Properties props = new Properties();

props.setProperty("sql-show", Boolean.TRUE.toString());

return ShardingSphereDataSourceFactory.
createDataSource(createbDataSourceMap(), Collections.singleton(ruleConfig), props);

}

private Map<String, DataSource> createDataSourceMap() {
Map<String, DataSource> result = new HashMap<>(3, 1);
result.put("demo_write_ds", DataSourceUtil.createDataSource("demo_write_ds
"))

result.put("demo_read_ds_0", DataSourceUtil.createDataSource("demo_read_ds_

0"));
result.put("demo_read_ds_1", DataSourceUtil.createDataSource("demo_read_ds_
1))
return result;
}
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KAFR: org.apache.shardingsphere.encrypt.config.rule.EncryptTableRuleConfiguration

FIACE R
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MEFIFNEE
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KPR org.apache.shardingsphere.encrypt.config.rule.EncryptColumnltemRuleConfiguration
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name String HNEH & A4 AR

encryptorName  String INEFRIEAR

MEEREERE
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DataSource,
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public final class EncryptDatabasesConfiguration {

public DataSource getDataSource() throws SQLException {

Properties props = new Properties();

props.setProperty("aes-key-value", "123456");

props.setProperty("digest-algorithm-name", "SHA-1");

EncryptColumnRuleConfiguration columnConfigAes = new
EncryptColumnRuleConfiguration("username", new EncryptColumnItemRuleConfiguration(
"username", '"name_encryptor"));

EncryptColumnRuleConfiguration columnConfigTest = new
EncryptColumnRuleConfiguration("pwd", new EncryptColumnItemRuleConfiguration("pwd",
"pwd_encryptor"));

columnConfigTest.setAssistedQuery(new EncryptColumnItemRuleConfiguration(
"assisted_query_pwd", "pwd_encryptor"));

columnConfigTest.setLikeQuery(new EncryptColumnItemRuleConfiguration("like_
pwd", "like_encryptor"));

EncryptTableRuleConfiguration encryptTableRuleConfig = new
EncryptTableRuleConfiguration("t_user", Arrays.asList(columnConfigAes,
columnConfigTest));

Map<String, AlgorithmConfiguration> encryptAlgorithmConfigs = new HashMap<>
O3

encryptAlgorithmConfigs.put("name_encryptor", new AlgorithmConfiguration(
"AES", props));

encryptAlgorithmConfigs.put("pwd_encryptor", new AlgorithmConfiguration(
"assistedTest", props));

encryptAlgorithmConfigs.put("like_encryptor", new AlgorithmConfiguration(
"CHAR_DIGEST_LIKE", new Properties()));

EncryptRuleConfiguration encryptRuleConfig = new
EncryptRuleConfiguration(Collections.singleton(encryptTableRuleConfig),
encryptAlgorithmConfigs);

return ShardingSphereDataSourceFactory.createDataSource(DataSourceUtil.
createDataSource("demo_ds"), Collections.singleton(encryptRuleConfig), props);

}
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import java.sql.SQLException;
import java.util.Collections;
import java.util.LinkedHashMap;

import java.util.Properties;
public final class MaskDatabasesConfiguration {

@Override
public DataSource getDataSource() throws SQLException {
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MaskColumnRuleConfiguration passwordColumn = new
MaskColumnRuleConfiguration("password", "md5_mask'");

MaskColumnRuleConfiguration emailColumn = new MaskColumnRuleConfiguration(
"email", "mask_before_special_chars_mask");

MaskColumnRuleConfiguration telephoneColumn = new
MaskColumnRuleConfiguration("telephone", "keep_first_n_last_m_mask");

MaskTableRuleConfiguration maskTableRuleConfig = new
MaskTableRuleConfiguration("t_user", Arrays.asList(passwordColumn, emailColumn,
telephoneColumn));

Map<String, AlgorithmConfiguration> maskAlgorithmConfigs = new
LinkedHashMap<>(3, 1);

maskAlgorithmConfigs.put("md5_mask", new AlgorithmConfiguration("MD5", new
Properties()));

Properties beforeSpecialCharsProps = new Properties();

beforeSpecialCharsProps.put("special-chars", "@");

beforeSpecialCharsProps.put("replace-char", "x");

maskAlgorithmConfigs.put("mask_before_special_chars_mask", new
AlgorithmConfiguration("MASK_BEFORE_SPECIAL_CHARS", beforeSpecialCharsProps));

Properties keepFirstNLastMProps = new Properties();

keepFirstNLastMProps.put("first-n", "3");

keepFirstNLastMProps.put("last-m", "4");

keepFirstNLastMProps.put("replace-char'", "x");

maskAlgorithmConfigs.put("keep_first_n_last_m_mask", new
AlgorithmConfiguration("KEEP_FIRST_N_LAST_M", keepFirstNLastMProps));

MaskRuleConfiguration maskRuleConfig = new
MaskRuleConfiguration(Collections.singleton(maskTableRuleConfig),
maskAlgorithmConfigs);

return ShardingSphereDataSourceFactory.createDataSource(DataSourceUtil.
createDataSource("demo_ds"), Collections.singleton(maskRuleConfig), new
Properties());

}
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public final class ShadowConfiguration {

@Override
public DataSource getDataSource() throws SQLException {
Map<String, DataSource> dataSourceMap = createDataSourceMap();
return ShardingSphereDataSourceFactory.createDataSource(dataSourceMap,
createRuleConfigurations(), createShardingSphereProps());

}

private Map<String, DataSource> createDataSourceMap() {
Map<String, DataSource> result = new LinkedHashMap<>();
result.put("ds", DataSourceUtil.createDataSource("demo_ds"));
result.put("ds_shadow", DataSourceUtil.createDataSource("shadow_demo_ds"));
return result;

private Collection<RuleConfiguration> createRuleConfigurations() {
Collection<RuleConfiguration> result = new LinkedList<>();
ShadowRuleConfiguration shadowRule = new ShadowRuleConfiguration();
shadowRule.setDataSources (createShadowDataSources());
shadowRule.setTables(createShadowTables());
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shadowRule.setShadowAlgorithms (createShadowAlgorithmConfigurations());
result.add(shadowRule) ;

return result;

private Map<String, ShadowDataSourceConfiguration> createShadowDataSources() {
Map<String, ShadowDataSourceConfiguration> result = new LinkedHashMap<>();
result.put("shadow-data-source", new ShadowDataSourceConfiguration("ds",
"ds_shadow") ) ;

return result;

private Map<String, ShadowTableConfiguration> createShadowTables() {
Map<String, ShadowTableConfiguration> result = new LinkedHashMap<>();
result.put("t_user", new ShadowTableConfiguration(Collections.
singletonList("shadow-data-source"), createShadowAlgorithmNames()));

return result;

private Collection<String> createShadowAlgorithmNames() {
Collection<String> result = new LinkedList<>();
result.add("user-id-insert-match-algorithm");
result.add("simple-hint-algorithm");
return result;

private Map<String, AlgorithmConfiguration>

createShadowAlgorithmConfigurations() {

Map<String, AlgorithmConfiguration> result = new LinkedHashMap<>();

Properties userIdInsertProps = new Properties();

userIdInsertProps.setProperty("operation", "insert");

userIdInsertProps.setProperty("column", "user_type");

userIdInsertProps.setProperty("value", "1");

result.put("user-id-insert-match-algorithm", new AlgorithmConfiguration(
"VALUE_MATCH", userIdInsertProps));

return result;
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CacheOption cacheOption = new CacheOption(128, 1024L);

SQLParserEngine parserEngine = new SQLParserEngine("MySQL", cacheOption);
ParseASTNode parseASTNode = parserEngine.parse("SELECT t.id, t.name, t.age FROM
tablel AS t ORDER BY t.id DESC;", false);

SQLStatementVisitorEngine visitorEngine = new SQLStatementVisitorEngine('"MySQL");
MySQLStatement sqlStatement = visitorEngine.visit(parseASTNode) ;
System.out.println(sglStatement.toString());
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SQLTranslatorRuleConfiguration ruleConfig = new SQLTranslatorRuleConfiguration(
"Native", new Properties(), false);
String translatedSQL = new SQLTranslatorRule(ruleConfig).translate();
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private ShardingRuleConfiguration createShardingRuleConfiguration() {
ShardingRuleConfiguration result = new ShardingRuleConfiguration();
result.getTables().add(getOrderTableRuleConfiguration());
result.setDefaultDatabaseShardingStrategy (new
StandardShardingStrategyConfiguration("user_id", "inline"));
result.setDefaultTableShardingStrategy (new
StandardShardingStrategyConfiguration("order_id", "standard_test_tbl"));
Properties props = new Properties();
props.setProperty("algorithm-expression", "demo_ds_${user_id % 2}");
result.getShardingAlgorithms().put("inline", new AlgorithmConfiguration("INLINE
"5 props));
result.getShardingAlgorithms().put("standard_test_tbl", new
AlgorithmConfiguration("STANDARD_TEST_TBL", new Properties()));
result.getKeyGenerators() .put("snowflake", new AlgorithmConfiguration(
"SNOWFLAKE", new Properties()));

return result;

9.1. ShardingSphere-JDBC 112


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-jdbc/yaml-config/rules/sql-translator/

Apache ShardingSphere document

private ShardingTableRuleConfiguration getOrderTableRuleConfiguration() {
ShardingTableRuleConfiguration result = new ShardingTableRuleConfiguration("t_
order", "demo_ds_${0..1}.t_order_s${[0, 1]}");
result.setKeyGenerateStrategy(new KeyGenerateStrategyConfiguration("order_id",
"snowflake"));

return result;

/] EEDBEE
private static ReadwriteSplittingRuleConfiguration
createReadwriteSplittingConfiguration() {

ReadwriteSplittingDataSourceRuleConfiguration dataSourceConfigurationl = new
ReadwriteSplittingDataSourceRuleConfiguration("replica_ds_0", Arrays.asList(
"readwrite_ds_0"), true), "");

ReadwriteSplittingDataSourceRuleConfiguration dataSourceConfiguration2 = new
ReadwriteSplittingDataSourceRuleConfiguration("replica_ds_1", Arrays.aslList(
"readwrite_ds_1"), true), "");

Collection<ReadwriteSplittingDataSourceRuleConfiguration> dataSources = new
LinkedList<>();

dataSources.add(dataSourceRuleConfigurationl);

dataSources.add(dataSourceRuleConfiguration2);

return new ReadwriteSplittingRuleConfiguration(dataSources, Collections.
emptyMap()) ;

}

/] EURMZRE
private static EncryptRuleConfiguration createEncryptRuleConfiguration() {

Properties props = new Properties();

props.setProperty("aes-key-value", "123456");

props.setProperty("digest-algorithm-name", "SHA-1");

EncryptColumnRuleConfiguration columnConfigAes = new
EncryptColumnRuleConfiguration("username", new EncryptColumnItemRuleConfiguration(
"username", '"name_encryptor"));

EncryptColumnRuleConfiguration columnConfigTest = new
EncryptColumnRuleConfiguration("pwd", new EncryptColumnItemRuleConfiguration("pwd",
"pwd_encryptor"));

columnConfigTest.setAssistedQuery(new EncryptColumnItemRuleConfiguration(
"assisted_query_pwd", "pwd_encryptor"));

columnConfigTest.setLikeQuery(new EncryptColumnItemRuleConfiguration("like_pwd
" "like_encryptor"));

EncryptTableRuleConfiguration encryptTableRuleConfig = new
EncryptTableRuleConfiguration("t_user", Arrays.asList(columnConfigAes,
columnConfigTest));

Map<String, AlgorithmConfiguration> encryptAlgorithmConfigs = new HashMap<>();

encryptAlgorithmConfigs.put("name_encryptor", new AlgorithmConfiguration("AES",
props));

encryptAlgorithmConfigs.put("pwd_encryptor", new AlgorithmConfiguration(
"assistedTest", props));
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encryptAlgorithmConfigs.put("like_encryptor", new AlgorithmConfiguration("CHAR_
DIGEST_LIKE", new Properties()));

return new EncryptRuleConfiguration(Collections.
singleton(encryptTableRuleConfig), encryptAlgorithmConfigs);
}

iR R IBBEE
BRiER

ZBUNREN LR TEINRE, HESEIE D FIRERIN R, BdEs A %7 2 RI2 5 SQL, 7 A #Eskhn
ZHRIE. BRI EFT, DZSREN R, 80 @ CPU FIF A,

WA AR SFRIES RS - 4l OLTP %5 - ShardingSphere #A2FTTEA AT CPU ELIAZNHS -
CPU H4HF 245 T ShardingSphere #H112% - filTH SQL & &m It H X SQL HUTHRREAm R — 70 Fr

FEATH R DL ESAFRITEOL N, ATREXS SQL PITIEN N2 AHRMGE, [N S IANERIES .

SRR

RAFR: org.apache.shardingsphere.sharding.api.config.cache.ShardingCacheConfiguration
AL

B iEeR WiER .
BINE
allowe dMaxSqlLength  int TLVFZRAFHY SQL KR .
il
routeCache org.apache.shar ding- &M

sphere.sharding.api.con
e.ShardingCacheOption:

HKAFR: org.apache.shardingsphere.sharding.api.config.cache.ShardingCacheOptionsConfiguration
AR 1

AR HIEIEEY IS FIAE
softValues boolean EaRG | HEFE .
initialCapacity int 2R IILEERS .
maximumSize int REBRABE
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[yt

public final class ShardingDatabasesAndTablesConfigurationPrecise {

@Override
public DataSource getDataSource() throws SQLException {
return ShardingSphereDataSourceFactory.
createDataSource(createDataSourceMap(), Arrays.
asList(createShardingRuleConfiguration(), createBroadcastRuleConfiguration())), new
Properties());

}

private ShardingRuleConfiguration createShardingRuleConfiguration() {

ShardingRuleConfiguration result = new ShardingRuleConfiguration();

result.getTables() .add(getOrderTableRuleConfiguration());

result.getTables().add(getOrderItemTableRuleConfiguration());

//

result.setShardingCache(new ShardingCacheConfiguration(512, new
ShardingCacheConfiguration.RouteCacheConfiguration(65536, 262144, true)));

return result;

private ShardingTableRuleConfiguration getOrderTableRuleConfiguration() {

ShardingTableRuleConfiguration result = new ShardingTableRuleConfiguration(
"t_order", "demo_ds_${0..1}.t_order_s${[0, 1]}");

result.setKeyGenerateStrategy(new KeyGenerateStrategyConfiguration("order_
id", "snowflake"));

result.setAuditStrategy(new ShardingAuditStrategyConfiguration(Collections.
singleton("sharding_key_required_auditor"), true));

return result;

private ShardingTableRuleConfiguration getOrderItemTableRuleConfiguration() {
ShardingTableRuleConfiguration result = new ShardingTableRuleConfiguration(
"t_order_item", "demo_ds_${0..1}.t_order_item_${[0, 1]}");
result.setKeyGenerateStrategy(new KeyGenerateStrategyConfiguration("order_
item_id", "snowflake"));

return result;

private Map<String, DataSource> createDataSourceMap() {
Map<String, DataSource> result = new HashMap<>();
result.put("demo_ds_0", DataSourceUtil.createDataSource("demo_ds_0"));
result.put("demo_ds_1", DataSourceUtil.createDataSource("demo_ds_1"));
return result;

private BroadcastRuleConfiguration createBroadcastRuleConfiguration() {
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return new BroadcastRuleConfiguration(Collections.singletonList("t_address

"))

Bx&E

o BOLEYE: Bl

BR

BARAII 45 7€ R LE MR 75 % ShardingSphere B 1, thn] 1% B ERIARY SR FREIE T,

SRR

KR org.apache.shardingsphere.single.config.SingleRuleConfiguration

AR R
ey by €7t iR ERINE
tables (+) Collection<String> BAZRFRNIZ 2 .
defaultDataSource (?)  String AR ERIABHR IR

IRED R

1. #1461k SingleRuleConfiguration;
2. BINFREMEAI AR, EERINBIETR,

=t

SingleRuleConfiguration ruleConfig = new SingleRuleConfiguration();
ShardingSphereDataSourceFactory.createDataSource(createDataSourceMap(), Arrays.

asList(ruleConfig), new Properties());
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Bx&E

S

BXFES

El- A=W
B EI%\

ZIHRENSLEMEINRE, BRSSO RGA T IEE] . S ORIBRE 8 P Y 22 DR 0 AE A R A 25 12 S
(5 LB, SEIE T RS AR W AT DA TRE R SRR,  DAN T,

SRR

RAFR: org.apache.shardingsphere.sqlfederation.config.SQLFederationRuleConfiguration
Al

FMEEFEE

KR org.apache.shardingsphere.sqgl.parser.api.CacheOption

A e
B BT AT AINE
initialCapacity ~int PATH IR VIR E R PUTIHRIAEZ VTG ERIAE 2000
maximumSize long PITHNIZR R AR R PUTIHHRIA 7 R K ERIAE 65535
[iy=tn ]l

private SQLFederationRuleConfiguration createSQLFederationRuleConfiguration() {
CacheOption executionPlanCache = new CacheOption(2000, 65535L);
return new SQLFederationRuleConfiguration(true, false, executionPlanCache);

Bx&E

« YAML it & : BeE A
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BiEkE

BREZE

ShardingRuleConfiguration ruleConfiguration = new ShardingRuleConfiguration();
// algorithmName HEFIEE, EEMDHEREHNDHEE—H

// type H props, BEENFHRAEBERA. https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/sharding/
ruleConfiguration.getShardingAlgorithms().put("algorithmName", new
AlgorithmConfiguration("xxx", new Properties()));

mEHZ

// encryptorName HREFIERE, BEEMMEMNUAFE encryptorName BIE—3K

// type H props, BESENMZBAEBEE L. https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/encrypt/

Map<String, AlgorithmConfiguration> algorithmConfigs = new HashMap<>();
algorithmConfigs.put("encryptorName", new AlgorithmConfiguration("xxx", new
Properties()));

RESBHRIIERZE

// loadBalancerName HFFISE, FEMREHEMNAM loadBalancerName BIE—H

// type M props, BEEEERELBRENEAEREL: https://shardingsphere.apache.org/
document/current/cn/user-manual/common-config/builtin-algorithm/load-balance/
Map<String, AlgorithmConfiguration> algorithmConfigs = new HashMap<>();
algorithmConfigs.put("loadBalancerName", new AlgorithmConfiguration("xxx", new
Properties()));

wFEE

// shadowAlgorithmName HFEFIEE, FEMF FEMNEH shadowAlgorithmNames BIM—EK
// type M props, BESEEFEANEEE. https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/shadow/

Map<String, AlgorithmConfiguration> algorithmConfigs = new HashMap<>();
algorithmConfigs.put("shadowAlgorithmName", new AlgorithmConfiguration("xxx", new
Properties()));
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AREN £

// maskAlgorithmName HHAFIEE, FEMERSHNAA maskAlgorithm BMHE—

// type M props, BESERBABEL: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/mask/

Map<String, AlgorithmConfiguration> algorithmConfigs = new HashMap<>();

algorithmConfigs.put("maskAlgorithmName", new AlgorithmConfiguration("xxx", new

Properties()));

9.1.3 4%k API

AREENTA 4 ShardingSphere-JDBC [R5 APL,

HED R

AREENTEA 4 ShardingSphere-JDBC [43 5% APL,

SRR ER

E1- =
H %151%\

Apache ShardingSphere {H] ThreadLocal &7y Fr 8 EBEA TR 1, w] DUEE gwEA077 XA Hint-

Manager TR FE, %0 FEATE S ATEENAERL

Hint A EZ/HEHSR: - 0 F FBONEE SQL MBURFERE S, MEETINBLFSEH, - SHfEfEE

B AT R R R

1RESR

1. J4H HintManager.getInstance() B¢ HintManager S£{7l];

2. JHH HintManager.addDatabaseShardingValue, HintManager.addTableShardingValue 75 {%15% &%

FrEEE;
3. HAT SQL IBAISERUEE EHFIHAT;

4. J4H HintManager.close {&® ThreadLocal FHHIHNZ,
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[yt
MNECE

Hint 770 BIEFEZH P L org.apache.shardingsphere.sharding.api.sharding.hint.
HintShardingAlgorithm # [, org.apache.shardingsphere.sharding.api.sharding.
hint.HintShardingAlgorithm fEEMR AN BN,

« org.apache.shardingsphere.sharding.algorithm.sharding.hint.
HintInlineShardingAlgorithm

« org.apache.shardingsphere.sharding.algorithm.sharding.classbased.
ClassBasedShardingAlgorithm

Apache ShardingSphere TEHATHSHIN, Kf2 M HintManager FRE T A (EREAT B H 1,
SEEW .

rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: demo_ds_s${0..1}.t_order_${0..1}
databaseStrategy:
hint:
shardingColumn: order_id
shardingAlgorithmName: hint_class_based
tableStrategy:
hint:
shardingColumn: order_1id
shardingAlgorithmName: hint_inline
shardingAlgorithms:
hint_class_based:
type: CLASS_BASED
props:
strategy: STANDARD
algorithmClassName: xxx.xxx.xxx.HintXXXAlgorithm
hint_inline:
type: HINT_INLINE
props:
algorithm-expression: t_order_$->{value % 4}
defaultTableStrategy:
none:
defaultKeyGenerateStrategy:
type: SNOWFLAKE

column: order_-id

props:
sql-show: true
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FXBY HintManager

HintManager hintManager = HintManager.getInstance();

ANDFRE

« ffifl hintManager.addDatabaseShardingValue RiINEHEE 7 F#E(H,
« fififl hintManager.addTableShardingValue SRIFENMFES F##{E,

DEAPRENRT, BHlEHERE -2 FER, A H  hintManager.
setDatabaseShardingValue FRIZE T F1E,

Ak FR(E

7 {ELRZ1E ThreadLocal H7, Fit ATE BAERRIELS RN EFH hintManager. close () SKiEFR Thread-
Local HIIANA,

hintManager 3 | AutoCloseable #£[1, AJ#i## i} try with resource H3lK M,

FRAERHG

// Sharding database and table with using HintManager
String sql = "SELECT * FROM t_order";
try (HintManager hintManager = HintManager.getInstance();

Connection conn = dataSource.getConnection();

PreparedStatement preparedStatement = conn.prepareStatement(sql)) {
hintManager.addDatabaseShardingValue("t_order", 1);
hintManager.addTableShardingValue("t_order", 2);
try (ResultSet rs = preparedStatement.executeQuery()) {

while (rs.next()) {
//

// Sharding database without sharding table and routing to only one database with
using HintManager
String sql = "SELECT * FROM t_order";
try (HintManager hintManager = HintManager.getInstance();

Connection conn = dataSource.getConnection();

PreparedStatement preparedStatement = conn.prepareStatement(sql)) {
hintManager.setDatabaseShardingValue(3);
try (ResultSet rs = preparedStatement.executeQuery()) {
while (rs.next()) {

/7
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}
}
}
Bx&E
o BDRHE: BdED A
- FPRFEREE: BdED
*EDE

AREENTKA4H ShardingSphere-JDBC [HiE 73 55375 API,

SRR ER

BRI

2

ok

Apache ShardingSphere {# ] ThreadLocal & 3 ¢ AR IC#EAT 9 8% 1, 7T DUE IS gmAR A9 77 =i
HintManager T8I F RS ARIC, IZAEANTE S AL NA RN

Hint fEEE 7B N, TEM Tl 3 A T R w5,
1BREDE

1. M HintManager.getInstance () #KEX HintManager SZ{5;
2. M HintManager.setWriteRouteOnly () J7iAI%E L FERKHIRC;
3. PUT SQL IEA)FERE FHAIHT;
4. I HintManager.close () JEH ThreadLocal HHJHNZ,
[iS=mnt]
£ Hint 325 E R

JRBYX HintManager

53T Hint B9EUE 2 A AR,
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KB FERRH

i/ hintManager.setWriteRouteOnly %5 T H,

AR FR(E

53T Hint B8R A AR,

FEAERG

String sql = "SELECT * FROM t_order";
try (HintManager hintManager = HintManager.getInstance();
Connection conn = dataSource.getConnection();
PreparedStatement preparedStatement = conn.prepareStatement(sql)) {
hintManager.setWriteRouteOnly();
try (ResultSet rs = preparedStatement.executeQuery()) {
while (rs.next()) {
/] }

£ Hint BRI EIEEIERE
FXEY HintManager

53T Hint B9EdE 2 A,

IR B IR EIEESIERE

« {#ifl hintManager.setDataSourceName X BEIEFELR,

FEAERHG

String sql = "SELECT * FROM t_order";
try (HintManager hintManager = HintManager.getInstance();
Connection conn = dataSource.getConnection();
PreparedStatement preparedStatement = conn.prepareStatement(sql)) {
hintManager.setDataSourceName("ds_0");
try (ResultSet rs = preparedStatement.executeQuery()) {
while (rs.next()) {

/7
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}
}
o ORI B E
s FFREEME: BRETS
PHNES

JEIT Apache ShardingSphere (/MR ES, SAMESIH X, BRTERMSHXESHHEHZ
b, Apache ShardingSphere JERERS 1T AR FE 1T [N DI A SN 55 208, SCRpY S S5 8 EdE : A
HE S5, XA BEMEMEHES, AITEOIEEHREZERE 2L E, &N Apache ShardingSphere /A3 Y

BINFEFFRAL,

{EF3 Java API

El- =W
=20 EII%\

f#H ShardingSphere-JDBC I, AJ DA API #9773 H XA A1 BASE 5,

AR 1

5| \ Maven {3

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>

<I-- A XA EFSH, FESIALER ——>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-xa-core</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<!-- {F XA B Narayana BB, FES|ALER —->

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-xa-narayana</artifactId>
<version>${project.version}</version>

</dependency>

<I-- fEF BASE EZEAE, FESIALER ——>

<dependency>
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<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-base-seata-at</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

RESR

(RS SS T IL 55125

=]l

// 1M ShardingSphereDataSource FKEUEE, HITESIRE
try (Connection connection = dataSource.getConnection()) {
connection.setAutoCommit(false);
PreparedStatement preparedStatement = connection.prepareStatement("INSERT INTO
t_order (user_id, status) VALUES (?, ?)");
preparedStatement.setObject(1l, 1000);
preparedStatement.setObject(2, "init");
preparedStatement.executeUpdate();

connection.commit();

Atomikos HE
5=2E8

Apache ShardingSphere 24t XA 55, BRIAK) XA HELMN Atomikos, ## #R1ED IR
1. BlEHEHRA

2. BiE Atomikos

=t

FEFSRE

Yaml:

transaction:
defaultType: XA
providerType: Atomikos
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B E Atomikos

Al PAEAETR H (1 classpath HHEAI jta . properties SRiEHiI{L Atomikos B B I,

FETEZ U Atomikos B 77 X4 o

HiEmE

FEITH K logs B4 xa_tx. log, X2 XA SR ENIFRIIHE, EZMER.

Narayana £55
BRER
Apache ShardingSphere 2t XA 55, /T Narayana FJSEH,

AIEE 1

5|\ Maven 1{<#i

<properties>
<narayana.version>5.12.7.Final</narayana.version>
<jboss-transaction-spi.version>7.6.1.Final</jboss-transaction-spi.version>
<jboss-logging.version>3.2.1.Final</jboss-logging.version>

</properties>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>

<I-— £ XA FSE, FESIALER -—>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-xa-core</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-xa-narayana</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
<groupId>org.jboss.narayana.jta</groupId>
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<artifactId>jta</artifactId>
<version>${narayana.version}</version>
</dependency>
<dependency>
<groupId>org.jboss.narayana.jts</groupId>
<artifactId>narayana-jts-integration</artifactId>
<version>${narayana.version}</version>
</dependency>
<dependency>
<groupId>org.jboss</groupId>
<artifactId>jboss-transaction-spi</artifactId>
<version>${jboss-transaction-spi.version}</version>
</dependency>
<dependency>
<groupId>org.jboss.logging</groupIld>
<artifactId>jboss-logging</artifactId>
<version>${jboss-logging.version}</version>
</dependency>

RESR

1. ACE Narayana

2. & E XA HERA

[y=wanytl]
BdE Narayana

A] DUEIE R0 H 1Y classpath R/ jbossts—properties.xml K& H{t Narayana BB I,
P¥I%E1EZ W Narayana T /7 R o
X T jbossts-properties.xml Y /ML B, ShardingSphere % 3K & ¥ Narayana [

CoreEnvironmentBean.nodeIdentifier J&, 1R Narayana fY object store FfIETEA A
Narayana SCfl 2 [, RATDUKILEIZE N 1, —DAJEER jbossts-properties.xml BLEUI T,

<?xml version="1.0" encoding="UTF-8"7?>
<!DOCTYPE properties SYSTEM "http://java.sun.com/dtd/properties.dtd">
<properties>

<entry key="CoreEnvironmentBean.nodeIdentifier">1</entry>

</properties>

R EMMT, RATRASMEMAH XML X, IMRFEEMLBAR Java WHNENXFIHRE
CoreEnvironmentBean.nodeIdentifier, AIZFUNT75{%JHH Narayana Java AP,
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import com.arjuna.ats.arjuna.common.CoreEnvironmentBeanException;

import com.arjuna.ats.arjuna.common.arjPropertyManager;

public class ExampleUtils {
public void initNarayanaInstance() {
try {
arjPropertyManager.getCoreEnvironmentBean() .setNodeIdentifier("1");
} catch (CoreEnvironmentBeanException e) {

throw new RuntimeException(e);

}
}
}
RE XAESHR
Yaml:

transaction:
defaultType: XA

providerType: Narayana

Seata £33

ElA=V—
B Ell%\

Apache ShardingSphere $2fit BASE 555, ${ T Seata JSEEL, ASCATE Seata Bk FITEIA] Seata AT 5
o

AIFE 1

ShardingSphere [ Seata £ {XfE apache/incubator-seata:v2.3.0 B H AR A, T org.
apache.seata:seata-all Maven XN [ Seata Client, FEBRHIFIES{EH T HotSpot VM Fl
GraalVM Native Image., 5| A Maven {&k#i, FfHiBR org.apache.seata:seata-all Hidif Y org.
antlr:antlr4-runtime:4.8 J Maven {{Xjfi,

<project>
<dependencies>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-base-seata-at</artifactId>
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<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>org.apache.seata</groupId>
<artifactId>seata-all</artifactId>
<version>2.3.0</version>
<exclusions>
<exclusion>
<groupId>org.antlr</groupId>
<artifactId>antlr4-runtime</artifactId>
</exclusion>
</exclusions>
</dependency>
</dependencies>
</project>

32 Calcite HJ5Z M, ShardingSphere JDBC i commons-1lang: commons-1lang #l org.apache.
commons : commons—pool2 5 Seata Client fEEMKHHTEE, 75 F PR SERRIE =% 182 6 i 2 i K
MR, MR ROKEITS, Maven 9% T HSTE classpath BENLEEH— MNP SRARISAIRRA

{#Ff] ShardingSphere (1) Seata 5L}, ShardingSphere i 52 KA 22 451 1 [ I 52 EH Sharding-
Sphere 75 5 @t < Fi5 Seata AT BN 77 5 MM S, IXBREUEE AR EAR T mysql, gvenzl/
oracle-free, gvenzl/oracle-xe, postgres, mcr.microsoft.com/mssql/server 5 Docker

Image,

undo_log KRR

1E— ShardingSphere ¥ S I E LR E LRI FHZAIE undo_log K. BRMELHEZER SQL FYN
2 DA https://github.com/apache/incubator-seata/tree/v2.3.0/script/client/at/db PRX Rz AEHE FE N i,

MHXEE

£ H A I H Y ShardingSphere Y YAML FCE XS AW FAR, &% 7355, FHiEC Sharding-
Sphere JDBC DataSource B H/E Java API, &% 731 {5155,

transaction:
defaultType: BASE
providerType: Seata

£ classpath FURRERHE NN seata. conf X, ELEXF18:XS% org.apache.seata.config.
FileConfiguration Y JavaDoc,

seata.conf EENNE M,

1. shardingsphere.transaction.seata.at.enable, 4It{HN true K, JF/5 Sharding-
Sphere [/] Seata AT £5f, fEEERIMEN true

2. shardingsphere.transaction.seata.tx.timeout, ®FHFEIEN (7)), FEERIMEN 60
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3. client.application.id, MAME—3F: 5, FHT 1% HE Seata Transaction Manager Client 1 Seata
Resource Manager Client [ applicationId

4. client.transaction.service.group, FiE$ESSH, HTI&E Seata Transaction Manager
Client 1 Seata Resource Manager Client Y transactionServiceGroup, f#1EEKINMEN
default

—NERHEN seata.conf 1R,

shardingsphere.transaction.seata.at.enable = true

shardingsphere.transaction.seata.tx.timeout = 60

client {
application.id = example
transaction.service.group = default_tx_group

—MNE/NELEM seata.conf WI'R, H ShardingSphere MM seata.conf H, client.
transaction.service.group HIERIAEN default Z2H TIHHEERK, RIEHP#EHN
Seata Server fll Seata Client Y registry.conf H, registry.type fl config.type ¥JH
file, MXF registry.conf [ config.file.name BLEM .conf X, FEHSHHL
1t apache/incubator-seata:v1.5.1 NZJGBAINEN default_tx_group, fE apache/
incubator-seata:v1.5.1 ZHiNA my_test_tx_group.

client.application.id = example

FRIESZBR R AIB X Seata 1Y registry.conf X,

BRESR

1. J33)] Seata Server
2. 7 undo_log %
3. ¥ Seata AL E

=N
25} Seata Server 1 MySQL Server

%5 Docker Compose /53] Seata Server Al MySQL Server.

services:
apache-seata-server:
image: apache/seata-server:2.3.0
ports:
- "8091:8091"
mysql:
image: mysql:9.1.0
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environment:

MYSQL_ROOT_PASSWORD: example
volumes:

- ./mysql/docker-entrypoint-initdb.d:/docker-entrypoint-initdb.d
ports:

- "3306:3306"

./docker-entrypoint-initdb.d XHREEXHEN init.sh, NEFUTF,

#!/bin/bash
set -e

mysql -uroot -p"$MYSQL_ROOT_PASSWORD" <<EOSQL
CREATE DATABASE demo_ds_0;

CREATE DATABASE demo_ds_1;

CREATE DATABASE demo_ds_2;

EOSQL

for i in "demo_ds_0" "demo_ds_1" "demo_ds_2"

do

mysql -uroot -p'"$MYSQL_ROOT_PASSWORD" "$4i" <<'EOSQL'
CREATE TABLE IF NOT EXISTS ‘“undo_log’

(
‘branch_1id"’ BIGINT NOT NULL COMMENT 'branch transaction id',
“xid® VARCHAR(128) NOT NULL COMMENT 'global transaction id',
‘context’ VARCHAR(128) NOT NULL COMMENT 'undo_log context,such as
serialization',
‘rollback_info™ LONGBLOB NOT NULL COMMENT 'rollback info',
“log_status’ INT(11) NOT NULL COMMENT '®:normal status,l:defense status

“log_created’ DATETIME(6) NOT NULL COMMENT 'create datetime',
"log_modified® DATETIME(6) NOT NULL COMMENT 'modify datetime',
UNIQUE KEY ‘ux_undo_log ™ ( 'xid', ‘branch_id")
) ENGINE = InnoDB AUTO_INCREMENT = 1 DEFAULT CHARSET = utf8mb4 COMMENT ='AT
transaction mode undo table';
ALTER TABLE ‘undo_log' ADD INDEX ‘“1ix_log_created’ ( log_created’);

CREATE TABLE IF NOT EXISTS t_order (
order_id BIGINT NOT NULL AUTO_INCREMENT,
order_type INT(11),
user_id INT NOT NULL,
address_id BIGINT NOT NULL,
status VARCHAR(50),

PRIMARY KEY (order_1id)

)5

EOSQL

done
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7Z ST EM classpath #122 seata.conf

ENL I H M classpath fll## seata.conf, AAUIF,

service {
default.grouplist = "127.0.0.1:8091"
vgroupMapping.default_tx_group = "default"

ZA S EM classpath €12 file.conf

TENV ST H Y classpath Bl file.conf, NAEWF,

client {
application.id = test

transaction.service.group = default_tx_group

7T\ SSTEM classpath B3 registry.conf

EML ST E M classpath B]## registry.conf, W&,

registry {
type = "file"
file {
name = "file.conf"
}
}
config {
type = "file"
file {
name = "file.conf"
}

11k 31518 "0 JDBC Driver #1813 ShardingSphere At & X {F

TEMVSS I H 51 AR S RS, #UMANIN MySQL JDBC Driver Y Maven {K#fi,

<dependency>
<groupId>com.mysql</groupId>
<artifactId>mysql-connector-j</artifactId>
<version>9.1.0</version>

</dependency>

NI H M classpath F4R5 ShardingSphere #HEIRIVECE X demo.yaml,
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dataSources:

ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.cj.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_0?ss1Mode=REQUIRED
username: root
password: example

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.cj.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_1?ss1Mode=REQUIRED
username: root
password: example

ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.cj.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_2?ss1Mode=REQUIRED
username: root
password: example

rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: ds_$->{0..2}.t_order
keyGenerateStrategy:

column: order_-id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_-id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: INLINE
props:
algorithm-expression: ds_s${user_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE
transaction:
defaultType: BASE
providerType: Seata
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REM

0t

£ ShardingSphere HUEUETE F G =2 &AL,

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import java.sql.Connection;
import java.sql.SQLException;
@SuppressWarnings ({"SqlNoDataSourceInspection", "AssertWithSideEffects"})
public class ExampleTest {
void test() throws SQLException {
HikariConfig config = new HikariConfig();
config.setJddbcUrl("jdbc:shardingsphere:classpath:demo.yaml");
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
try (HikariDataSource dataSource = new HikariDataSource(config)) {
try (Connection conn = dataSource.getConnection()) {
try {
conn.setAutoCommit(false);
conn.createStatement() .executeUpdate("INSERT INTO t_order
(user_id, order_type, address_id, status) VALUES (2024, 1, 2024, '"INSERT_TEST')");
conn.createStatement() .executeUpdate("INSERT INTO t_order_does_
not_exist (test_id_does_not_exist) VALUES (2024)");
conn.commit();
} catch (final SQLException dignored) {
conn.rollback();
} finally {
conn.setAutoCommit(true);

3
try (Connection conn = dataSource.getConnection()) {
assert !conn.createStatement().executeQuery("SELECT * FROM t_order_

item WHERE user_id = 2024").next();
1

fERMRH

ShardingSphere [ Seata &K A Z kR B 41,

ShardingSphere [ Seata fEFCKIRENEIH Seata /@ FH 5B ANLKEMN R LR, M org.apache.
seata.spring.annotation.GlobalTransactionScanner )&% Dynamic Proxy 975 =06 77
RHEATI R, IXEEE P EM#H ShardingSphere [ Seata Bk, M H org.apache.
seata:seata-all Y Java API, FRIEAF IEFEIR G ShardingSphere Y Seata 85 Seata Client
i TCC BRI,

9.1. ShardingSphere-JDBC 134



Apache ShardingSphere document

£ %t ShardingSphere £EJH, Tt 7 #E N,

1.

F B IKEUM ShardingSphere #(#EJE G E# R java.sql.Connection L, I+ F 2 H
setAutoCommit (), commit () Fl rollback() /%, XA,

TEPRE_E 4 Jakarta EE 8 ) javax.transaction.Transactional iEf#, XEHIEFM,

. TERRE ] Jakarta EE 9/10 ) jakarta.transaction.Transactional [Ff#, XE#WF

E"JO

FER AL L {F ] Spring Framework [V org.springframework.transaction.annotation.
Transactional {£fi#, XEHTHFMN,

F KB M org.springframework.transaction.PlatformTransactionManager
Sl Al # B org.springframework.transaction.support.TransactionTemplate
s ¥ o H org.springframework.transaction.support.
TransactionTemplate#fexecute(org.springframework.transaction.support.
TransactionCallback), XZ#HTEFH,

ERRE LM org.apache.seata.spring.annotation.GlobalTransactional IE£f#, X
IV,

. B3I org.apache.seata.tm.api.GlobalTransactionContext €% org.apache.

seata.tm.api.GlobalTransaction £ fil, @ H  org.apache.seata.tm.api.
GlobalTransaction Zflf begin(), commit() 1 rollback() #i%, XEABAY
o

FE{# F Spring Boot [SLpR1% 5 H,com. alibaba.cloud: spring-cloud-starter-alibaba-seata
fl org.apache.seata:seata-spring-boot-starter % #HAM Maven EfEEHT | N, N T i
FFEF MR, HFFRETE Spring Boot FYELE X FH K seata.enable-auto-data-source-proxy
BB false, — NATRERMKIIOCHRANT,

<project>

<dependencies>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-base-seata-at</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
<groupId>org.apache.seata</groupId>
<artifactId>seata-spring-boot-starter</artifactId>
<version>2.3.0</version>
<exclusions>

<exclusion>

<groupId>org.antlr</groupId>
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<artifactId>antlr4-runtime</artifactId>
</exclusion>
</exclusions>
</dependency>
</dependencies>
</project>

classpath FXf M) application.yml FHFZEAEZ AN E, EH ST, £ Spring Boot HJ
application.yaml W& X Seata [ registry.conf WEMEEMAE N, Y NFWEMEH org.
apache.shardingsphere:shardingsphere-transaction-base-seata-at i Maven ],
BUESNE T registry. conf At & Seata Client,

seata:

enable-auto-data-source-proxy: false

5 seata TcC 12U R SR

XN T ¥ EFF S ShardingSphere Y Seata H#AYIE N T, 7£5 ShardingSphere JDBC DataSource Jo AL
S5 PR, WNFEAE LS5 R EUE ] Seata Client Y Seata TCC BERAHIE AR, AT SEHIL—NATRA M 8
TCC 3Pk, AEMEH org.apache.seata.integration.tx.api.util.ProxyUtil fll&E—
AMRIEF TCC 2 O2E, FHM TCC O Try, Confirm, Cancel =/BMET N AIREIEL,

N T B Seata TCC  # X 1 51 A B org.apache.seata.spring.annotation.
GlobalTransactional {Ff#E( Seata TCC RN M ANV 55 bR 75 22 5 £ E L P A2 B, ik
fEbric (W 55 R AR N - ShardingSphere JDBC DataSource, iM% Fa6lE# javax.sql.
DataSource S, M HE X Spring Bean H3KHX javax.sql.DataSource 34,

BIRSS HARE SR

PEIRFSVEFHm SHESAEHE, H MRS NI E SR F— ARV, X T Seata Server, #5R
SV R NI ESSER, B0 XID B ARSS A AR ERIR S 4L 7, HHESE| org. apache.seata.
core.context.RootContext HZ, £ https://seata.apache.org/docs/user/api/ . IXFa2 iR
TEL,

1. fE{#/H ShardingSphere JDBC HY¥75% I, B52 MRS HIF SR FHEF BAEE RHMARS Y £ R
f#ifl org.apache.seata.core.context.RootContext.getXID() 3KHL Seata XID )5, @
HTTP 8 RPC EFFBRALIBALK SRS, HAEL RMARSSHY Filter B Spring WebMVC HandlerIn-
terceptor H4LH, Spring WebMVC HandlerInterceptor {Xi& T Spring Boot f#ik55, X Quarkus,
Micronaut Framework 1 Helidon JE3%

2. 1EffiH ShardingSphere Proxy HI¥7 =, ZMillllk5519%% ShardingSphere Proxy HIZHEHRTR
BREAM S5, IXRAE ShardingSphere Proxy RIRSS iR EE AL AN 70 A NI 55 (IR, ARREHIE
RRAMY Seata XID,

S\ 17 S ok gk sz e #E 4 F ShardingSphere JDBC 375 R, MRSV ESERE, BILELED
TNEAIRS FIH EERY Docker Image X431,
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—

. MySQL #HEZELH a-mysql, FiE database ¥ EAIE UNDO_LOG RN,
. MySQL %S b-mysql, FifS database ¥ELAI%E UNDO_LOG FAMILESR,
. AHF f4ile MENECEHUOFIEM G Seata Server 32/l a-seata-server,

IR SS LB a-service, MR 55 O AN B B £HE B LBl a-mysql K ShardingSphere
JDBC DataSource, It ShardingSphere JDBC DataSource Fr & i FZE#%E| Seata Server SZff
a-seata-server [ Seata AT $5%, H Seata Application Id 25 service-a, H Seata %%
0N default_tx_group, H Virtual Group Mapping f&lfffJ Seata Transaction Coordina-
tor RN default, HMARS LM a-service ZFEE Restful API [ GET it /54 /hello,
It Restful API 3ifi ;UL 55 BRI £ aMe thod {# ] T 35 3@ I A EE 55 T R, 45 LR S5 24 T Spring Boot
2,

N

w

N

import org.springframework.transaction.annotation.Transactional;
import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RestController;

@RestController
public class DemoController {
@Transactional
@GetMapping("/hello")
public String aMethod() {
/] ... WEEBERXSG] Ca-mysql’ ff UPDATE I2fE
return "Hello World!";

5. RS LB b-service, IR S O @A HC B 4EE L] b-mysql AY ShardingSphere
JDBC DataSource, It ShardingSphere JDBC DataSource Fr & i FfZE#E| Seata Server Zffl
a-seata-server [ Seata AT $5%, H Seata Application Id 25 service-b, H Seata %%
0N default_tx_group, H Virtual Group Mapping f&lAffJ Seata Transaction Coordina-
tor BN default, MERIARS M b-service BILSS K%L bMethod f# F @AY A EH 5%
Ff#, JH1E bMethod j@id HTTP Client A MARS 551 a-service Y /hello Restful API Ui,
i AR S5 E T Spring Boot 2,

import org.springframework.boot.web.client.RestTemplateBuilder;
import org.springframework.stereotype.Service;
import org.springframework.transaction.annotation.Transactional;

import org.springframework.web.client.RestTemplate;

@Service
public class DemoService {
@Transactional
public void bMethod() {
RestTemplate restTemplate = new RestTemplateBuilder().build();
restTemplate.getForEntity("http://a-service/hello", String.class);
/] ... XSEIEESLF b-mysql’ f UPDATE i®fE
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XTI R, N TFELEBAS Seata Server Cluster, HAZ N Virtual Group N default, It
Virtual Group fI#& ¥/ Seata Server SLfjl) a-seata-server,

e PRSI E S 6, MRS S a-service LS5 REL aMethod il 74, TENLS5BREUN
Xt MySQL #HE RSB a—mysql B BCR B E H TERE,

TICEE RS S ERE, UMARS 92 b-service MIL55 %L bMethod I FE, 1ENLS5EREL
AN MySQL #5048 245 b-mysql BB B HE R IR, MRS 526 a-service Y org.apache.
seata.core.context.RootContext RIEMARST LM b-service LS5 EKEL bMethod [ Seata
XID, KIHAENESS BRI E A MySQL £dE /S| a-mysql BYEBCRA SRR,

N IR EMARSS L b-service LKL bMethod HllH 4, TENLSSEREPIN MySQL £ 4 5L
il a-mysql #1 b-mysql BEMRIFHEF AR, THEAFE R FIE WAL TR,

1. WSS EH] a-service Hl b-service ¥4 T Jakarta EE 8 Y Spring Boot 2 fi{flk%5. FHFAJ
FEMIRSS 345 b-service HINLZ5F%L bMethod /] org.springframework.web.client.
RestTemplate 1 XID jdidt e 55 Vi L 1B BIMARSS L H a-service, FIRERIBUER AT,

import org.apache.seata.core.context.RootContext;

import org.springframework.boot.web.client.RestTemplateBuilder;
import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation.Transactional;

import org.springframework.web.client.RestTemplate;

@Service
public class DemoService {
@Transactional
public void bMethod() {
RestTemplate restTemplate = new RestTemplateBuilder().
additionalInterceptors((request, body, execution) -> {
String xid = RootContext.getXID();
if (null != xid) {
request.getHeaders() .add(RootContext.KEY_XID, xid);

}
return execution.execute(request, body);
b
.build();
restTemplate.getForEntity("http://a-service/hello", String.class);
/] ... WAEEEESESE Cb-mysql' f# UPDATE 2{E

IR S5 2 a-service FERINEE XM org. springframework.web.servlet.config.
annotation.WebMvcConfigurer SEHf,

import org.apache.seata.integration.http.TransactionPropagationInterceptor;
import org.springframework.context.annotation.Configuration;
import org.springframework.web.servlet.config.annotation.InterceptorRegistry;
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import org.springframework.web.servlet.config.annotation.WebMvcConfigurer;

@Configuration
public class CustomWebMvcConfigurer -implements WebMvcConfigurer {

@Override
public void addInterceptors(InterceptorRegistry registry) {
registry.addInterceptor(new TransactionPropagationInterceptor());

U, MBARSS 26 b-service NS5 3L bMethod HlHI A, £V 55 RE I MySQL H4iE 2 S 45
a-mysql Al b-mysql BYEE SIS HE H EIR,

2. iRS5EH] a-service #l b-service ¥JJyELT Jakarta EE 9/10 i Spring Boot 3 k55, FHFA]
TEMARSS 3245 b-service M55 %L bMethod /] org.springframework.web.client.
RestClient 4 XID idid ik 55 VA FAZ 1B RNIMARSS S a-service, RIRERIBUER BT,

import org.apache.seata.core.context.RootContext;
import org.springframework.stereotype.Service;
import org.springframework.transaction.annotation.Transactional;

import org.springframework.web.client.RestClient;

@Service
public class DemoService {
@Transactional
public void bMethod() {
RestClient restClient = RestClient.builder().requestInterceptor((request,
body, execution) -> {
String xid = RootContext.getXID();
if (null != xid) {
request.getHeaders().add(RootContext.KEY_XID, xid);

}
return execution.execute(request, body);
b
.build();
restClient.get().uri("http://a-service/hello").retrieve().body(String.
class);
/] ... WEIEESER b-mysql' % UPDATE i2fE
}
}

IEIERAR S S a-service FTRERIMEE XM org. springframework.web.servlet.config.
annotation.WebMvcConfigurer SEH,

import org.apache.seata.integration.http.JakartaTransactionPropagationInterceptor;
import org.springframework.context.annotation.Configuration;

import org.springframework.web.servlet.config.annotation.InterceptorRegistry;
import org.springframework.web.servlet.config.annotation.WebMvcConfigurer;
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@Configuration
public class CustomWebMvcConfigurer implements WebMvcConfigurer {

@Override
public void addInterceptors(InterceptorRegistry registry) {
registry.addInterceptor(new JakartaTransactionPropagationInterceptor());

FER, MARSS M b-service LS5 HKEL bMethod HllHISFH, 1EV S5 ERELAIX MySQL H54E 2 S 45
a-mysql fl b-mysql A5 ERET#%1E 5 [BIR,

3. 7RS35 5LH] a-service #l b-service ¥ Spring Boot k55, {EHH AT API WMoEH [R]£HRH KT
TRAELE TX_XID B HTTP Header A HTTP 153K, FI /75 %% B BE I XID J@id iR 551 A &5
FIHIRSS 2 a-service R HTTP Header, BffiF RPC HEZEHM XID &I ARSSVE A EEIFN
fR% LM a-service, 2% https://github.com/apache/incubator-seata/tree/v2.3.0/integration .

4. fHARZS 90 a-service fil b-service ¥ Quarkus, Micronaut Framework {1 Helidon Z£f{ iR
%o IAEIL N IEEMEF Spring WebMVC HandlerInterceptor, RJZ#4 N Spring Boot 3 I H & X
WebMvcConfigurer 28R, >RSI Filter,

import org.apache.seata.common.util.StringUtils;
import org.apache.seata.core.context.RootContext;
import jakarta.servlet.http.HttpServletRequest;
import jakarta.servlet.http.HttpServletResponse;
import org.springframework.context.annotation.Configuration;
import org.springframework.lang.NonNull;
import org.springframework.web.servlet.HandlerInterceptor;
import org.springframework.web.servlet.config.annotation.InterceptorRegistry;
import org.springframework.web.servlet.config.annotation.WebMvcConfigurer;
@Configuration
public class CustomWebMvcConfigurer -implements WebMvcConfigurer {
@Override
public void addInterceptors(InterceptorRegistry registry) {
registry.addInterceptor(new HandlerInterceptor() {
@Override
public boolean preHandle(@NonNull HttpServletRequest request, @NonNull

HttpServletResponse response, @NonNull Object handler) {

String rpcXid = request.getHeader (RootContext.KEY_XID);

String xid = RootContext.getXID();

if (StringUtils.isBlank(xid) && StringUtils.isNotBlank(rpcXid)) {

RootContext.bind(rpcXid);

}

return true;
3
@Override

public void afterCompletion(@NonNull HttpServletRequest request,
@NonNull HttpServletResponse response, @NonNull Object handler, Exception ex) {
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if (RootContext.inGlobalTransaction()) {
String rpcXid = request.getHeader (RootContext.KEY_XID);
String xid = RootContext.getXID();
if (StringUtils.isNotBlank(xid)) {
String unbindXid = RootContext.unbind();
if (!StringUtils.equalsIgnoreCase(rpcXid, unbindXid)) {
if (StringUtils.disNotBlank(unbindXid)) {
RootContext.bind (unbindXid);

s

5. AR5 SEH a-service #l b-service ¥ Spring Boot Ak 55, 1B A /2 Spring WebFlux
iMidE Spring WebMVC, 7EX W X %#2E API | ShardingSphere JDBC Jti%4Lb# R2DBC DataSource,
{ T4t JDBC DataSource, fEf#iF WebFlux ZH{47 Spring Boot AR 55 H i ¥ % 6| & Sharding-
Sphere JDBC DataSource,

Log Bl &

1EMV 55T H JH 5] Seata Client &, FIREBEZIN FAY Error Log.

[ERROR] 2024-12-20 11:46:43.878 [ForkJoinPool.commonPool-worker-1] o.a.s.config.
ConfigurationFactory - failed to load non-spring configuration :not found service
provider for : org.apache.seata.config.ConfigurationProvider
org.apache.seata.common. loader.EnhancedServiceNotFoundException: not found service
provider for : org.apache.seata.config.ConfigurationProvider

FRHE https://github.com/apache/incubator-seata/issues/6886 , #lHiIILFH /2 Seata Client FIFHATT N,
PRSI ENL S5 I E [ classpath JE logback . xml *f Seata Client [ H &M PARCE.,

9.1.4 AEIEH
ShardingSphere ERINE I R E#ZL0 SPI YSLEL, 1E Git Source fF1E—H#F 70 61 & 26 = /7 KHiAY SPI 5K
BPEFEAR B EFEN, AIFE https://central.sonatype.com/ T &,

FrA 46X B2 SPT F1 SPI 1Y EVA SEENSRES AT 7E https://shardingsphere.apache.org/document/current
/cn/dev-manual/ %,

TP groupId:artifactId HRIEASIH ShardingSphere-JDBC Fiif HIN B 1,

+ org.apache.shardingsphere:shardingsphere-authority-core, fFAURINE;Z R
T
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org.apache.shardingsphere:

BRI A Sy

org.apache.shardingsphere:
org.apache.shardingsphere:

org.apache.shardingsphere:

TEEAE IHT AL

org.apache.shardingsphere:

org.apache.shardingsphere:

XM MySQL B

org.apache.shardingsphere:

org.apache.shardingsphere:

PEEEMI SEHY PostgreSQL Sl

org.apache.shardingsphere
B

org.apache.shardingsphere:
org.apache.shardingsphere:

:shardingsphere-single-core, ¥3& (G A EHEIR

org.apache.shardingsphere

PRI —FATERYER) Bl

org.apache.shardingsphere:

Azl

org.apache.shardingsphere:

775 KM

org.apache.shardingsphere:

PostgreSQL 77 5 LI

org.apache.shardingsphere:

OpenGauss 77 5 £

org.apache.shardingsphere:

cle 75 = A st

org.apache.shardingsphere
SQL Server /5 & SKIl

org.apache.shardingsphere:

775 KM

org.apache.shardingsphere:

Presto /75 LI

org.apache.shardingsphere:

RS

shardingsphere-cluster-mode-core, HEAHHAEER

shardingsphere-db-discovery-core, &AL
shardingsphere-encrypt-core, HIEMMERL)

shardingsphere-infra-context, Context NIZIZ1T5

shardingsphere-mask-core, EEM#EIZL

shardingsphere-mysql-dialect-exception, $EZEM

shardingsphere-parser-core, SQL @i

shardingsphere-postgresql-dialect-exception,#{

:shardingsphere-readwrite-splitting-core, &5 %

shardingsphere-shadow-core, FTERZD

shardingsphere-sharding-core, B0

shardingsphere-sql-federation-core, BFE ST

shardingsphere-sql-parser-mysql,SQL fi##7 ] MySQL

shardingsphere-sql-parser-postgresql, SQL fi##Th

shardingsphere-sql-parser-opengauss, SQL fi##HTH

shardingsphere-sql-parser-oracle, SQL f##Tf Ora-

:shardingsphere-sql-parser-sqlserver, SQL f##HTH

shardingsphere-sql-parser-doris, SQL fi##if Doris
shardingsphere-sql-parser-presto, SQL f# ¥t 19

shardingsphere-sql-parser-sql92, SQL fi##T1 SQL 92
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+ org.apache.shardingsphere:shardingsphere-standalone-mode-core, AL
BEERAME XD

« org.apache.shardingsphere:shardingsphere-standalone-mode-repository-jdbc-h2,
AN UBC BAE B AE SR H2 S
 org.apache.shardingsphere:shardingsphere-traffic-core, JiEIGFZL

For

+ org.apache.shardingsphere:shardingsphere-transaction-core, XA /MM \FEHE

g0

4n4 ShardingSphere-JDBC # 2 FHRIIEHEMF, 7H27E Maven Central NE(LE H SPI SEHIAY JAR F1HE
A JAR,

TR groupId:artifactId HYRIEAS A KAl desdt,
« EFEECERE BRAE X

- org.apache.shardingsphere:shardingsphere-cluster-mode-repository-zookeeper,
FT Zookeeper HIFFALLSZIY

- org.apache.shardingsphere:shardingsphere-cluster—-mode-repository-etcd,

BT Eted BURFALSEIE
« XA M FEFEES

- org.apache.shardingsphere:shardingsphere-transaction-xa-narayana, &

T Narayana Y XA 73 N5 E Hds
EESIEN
- org.apache.shardingsphere:shardingsphere-infra-expr-espresso, #t F
GraalVM Truffle i) Espresso SEHRIEH Groovy HHIERATHRIA
- BRI

- org.apache.shardingsphere:shardingsphere-infra-database-hive, XI Hive

i) jdbcURL RYVUAINERLE, T insil

- org.apache.shardingsphere:shardingsphere-infra-database-presto, X
Presto [ jdbcURL HIRAIERE, TTEHEINE LI
- SQL fi##t

- org.apache.shardingsphere:shardingsphere-parser-sql-clickhouse,SQL fi#
HTi ClickHouse 775 SEFH

- org.apache.shardingsphere:shardingsphere-parser-sql-hive, SQL f#&#7
Hive 77 & Sl
BrT DAL ATi&4GMESh, ShardingSphere #LIX A& FHIE oMk T K &AL, FJPAAE ShardingSphere
Plugin GFEHEEFHFRIMH A, ShardingSphere Plugin & &EH 1< F1 ShardingSphere {R##4H
[FIREAT T2, Al ATFa04T B33 ShardingSphere H7,
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ClickHouse

El- 3=V
B> EI%\

ShardingSphere B INTE L F A 42 £ X com.clickhouse.jdbc.ClickHouseDriver HJ
driverClassName MJ3Z##, ShardingSphere *f ClickHouse JDBC Driver M2 T A] &K H
i,

(Il

ZAF ShardingSphere AL B S A EHE T RUEHZEL jdbe:ch: //localhost:8123/demo_ds_0 Y
jdbcUrl, AJRER) Maven fREISERMT T,

<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-parser-sql-clickhouse</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>com.clickhouse</groupId>
<artifactId>clickhouse-jdbc</artifactId>
<classifier>http</classifier>
<version>0.6.3</version>
</dependency>
</dependencies>

iy =t
J&Eh ClickHouse

%%'5 Docker Compose X ff>k/53/ ClickHouse,

services:
clickhouse-server:
image: clickhouse/clickhouse-server:25.4.5.24
ports:
- "8123:8123"
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ellfe X B2

@58 =77 T.BAE ClickHouse WA 5 ZES5 M 557R, DA DBeaver Community J9fl, #{#H Ubuntu
22.04.4, W[iEIL Snapcraft Pz %,

sudo apt update && sudo apt upgrade -y
sudo snap install dbeaver-ce
snap run dbeaver-ce

£ DBeaver Community N, ] jdbc:ch://localhost:8123/default [ jdbcUrl, default
] username &= ClickHouse, password %, $HfT41F SQL,

-- noinspection SqlNoDataSourceInspectionForFile
CREATE DATABASE demo_ds_0;
CREATE DATABASE demo_ds_1;
CREATE DATABASE demo_ds_2;

5 B {# I jdbc:ch://localhost:8123/demo_ds_0 , jdbc:ch://localhost:8123/
demo_ds_1 fl jdbc:ch://localhost:8123/demo_ds_2 [y jdbcUrl ZE#:% ClickHouse R
PATUI R SQL,

-- noinspection SqlNoDataSourceInspectionForFile
create table IF NOT EXISTS t_order (

order_1id Int64 NOT NULL,

order_type Int32,

user_id Int32 NOT NULL,

address_id Int64 NOT NULL,

status VARCHAR (50)
) engine = MergeTree

primary key (order_id)

order by (order_id);

TRUNCATE TABLE t_order;

75k 52151 B 8132 ShardingSphere $XiER

EM ST H 5| NBIHRZ M RIS, TENLSSTHE 1 classpath 45 ShardingSphere Fdia I ELE
X demo.yaml,

dataSources:

ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.clickhouse.jdbc.ClickHouseDriver
jdbcUrl: jdbc:ch://localhost:8123/demo_ds_0
username: default
password:

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
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driverClassName: com.clickhouse.jdbc.ClickHouseDriver
jdbcUrl: jdbc:ch://localhost:8123/demo_ds_1
username: default
password:
ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.clickhouse.jdbc.ClickHouseDriver
jdbcUrl: jdbc:ch://localhost:8123/demo_ds_2
username: default
password:
rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: <LITERAL>ds_0.t_order, ds_1.t_order, ds_2.t_order
keyGenerateStrategy:
column: order_-id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: INLINE
props:
algorithm-expression: ds_${user_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

REM

0t

flll# ShardingSphere (IEHEIR AZSZ 8K,

import com.zaxxer.hikari.HikariConfig;

import com.zaxxer.hikari.HikariDataSource;

import java.sql.Connection;

import java.sql.SQLException;

import java.sql.Statement;

public class ExampleUtils {

void test() throws SQLException {

HikariConfig config = new HikariConfig();
config.setddbcUrl("jdbc:shardingsphere:classpath:demo.yaml");
config.setDriverClassName("org.apache.shardingsphere.driver.

ShardingSphereDriver");
try (HikariDataSource dataSource = new HikariDataSource(config);
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Connection connection = dataSource.getConnection();
Statement statement = connection.createStatement()) {
statement.execute("INSERT INTO t_order (user_id, order_type, address_
id, status) VALUES (1, 1, 1, 'INSERT_TEST')");
statement.executeQuery ("SELECT * FROM t_order");
statement.execute("alter table t_order delete where user_id=1");

fEF R
SQL PRl

ShardingSphere JDBC DataSource [~ ZF5#4T ClickHouse [ create table, truncate table fll
drop tableiffi, FF'N*[EHN ShardingSphere #2225 BTl PR,

BB IUF5 PR

ClickHouse H &, AR5 75 YI8ERFI2E %2 UUID, UUID 7 ClickHouse JDBC Driver HHICH
java.util.UUID, &% https://github.com/ClickHouse/ClickHouse/issues/56228 . Ifii ShardingSphere
f) SNOWFLAKE HJ43 1 20571 SPT SEEIN B HYFI A /2 UInt64, 7E ShardingSphere JDBC Driver H14%
K h java.lang. Long,

2474 ShardingSphere BB ZE# 2 ClickHouse I, % [FIINELE T ShardingSphere {#H SNOWFLAKE HJ%3
12741 SPI 5K3H, ShardingSphere A 7311 2771 D HE A Y ClickHouse B SEEHE I H AU S BUA
AR E Y UUID,

T com.clickhouse:clickhouse-jdbc:0.6.3:http Maven fHH com. clickhouse.jdbc.
ClickHouseConnection#prepareStatement(String, int) #ETE autoGeneratedKeys H
java.sql.Statement.RETURN_GENERATED_KEYS il %%, PABHI: ShardingSphere 1F i fCEE
com.clickhouse.jdbc.internal.ClickHouseConnectionImpl, [AItanSR A 7% M JDBC Ak
%A% EREY ShardingSphere £ M7 i X F5, FTER autoGeneratedKeys BN java.sql.
Statement.NO_GENERATED_KEYS,

— A RERIRBIANT,

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import java.sql.*;
public class ExampleTest {
long test() throws SQLException {
HikariConfig config = new HikariConfig();
config.setJddbcUrl("jdbc:shardingsphere:classpath:demo.yaml");
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
try (HikariDataSource dataSource = new HikariDataSource(config);
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Connection connection = dataSource.getConnection();
PreparedStatement preparedStatement = connection.prepareStatement(
"INSERT INTO t_order (user_id, order_type, address_id, status)
VALUES (1, 1, 1, 'INSERT_TEST')",
Statement.NO_GENERATED_KEYS
) A

preparedStatement.executeUpdate();
try (ResultSet resultSet = preparedStatement.getGeneratedKeys()) {
if (resultSet.next()) {
return resultSet.getlLong(1l);
}

throw new RuntimeException();

ESRE
ClickHouse ¥ ShardingSphere I HIIAME S5, XA FH55EL Seata I AT BHAFHSS, HZITiE
fiiF https://github.com/ClickHouse/clickhouse-docs/issues/2300 .

X5 https://clickhouse.com/docs/en/guides/developer/transactional J4 Click-
House $&fitf) Transactions, Commit, and Rollback WRETE%, X5 com.clickhouse.jdbc.
ConnectionImpl A java.sql.Connection#rollback() HX, &% https://github.com/Cli

ckHouse/clickhouse-java/issues/2023 ,

#R AT ClickHouse Rl

i’k A3X ClickHouse chDB [H R 4 1fi Java % F'%fi, ShardingSphere X SNAPSHOT hRASHY https://gith
ub.com/chdb-io/chdb-java &M, Z% https://github.com/chdb-io/chdb/issues/243 ,
Firebird

El- =W
B> EI%\

ShardingSphere BRINIE I F AR org. firebirdsql.jdbc.FBDriver ) driverClassName [t
% ¥¥f, ShardingSphere Xt Firebird JDBC Driver HJSZ 5 T A JEALLH,
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i ts

P17 ShardingSphere FYEC & A AEHE T i 2E{M jdbe: firebird: //localhost:3050//var/
lib/firebird/data/demo_ds_0.fdb ] jdbcUrl, RJREM Maven {X¥iECHRUTT,

<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-parser-sql-firebird</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>org.firebirdsql.jdbc</groupId>
<artifactId>jaybird</artifactId>
<version>5.0.6.java8</version>
</dependency>
</dependencies>

[y =t
J& 51 Firebird

%%'5 Docker Compose X k53] Firebird,

services:
firebird:

image: firebirdsql/firebird:5.0.1

environment:
FIREBIRD_ROOT_PASSWORD: masterkey
FIREBIRD_USER: alice
FIREBIRD_PASSWORD: masterkey
FIREBIRD_DATABASE: mirror.fdb
FIREBIRD_DATABASE_DEFAULT_CHARSET: UTFS8

ports:
- "3050:3050"
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ellfe X257

T8I 58 =77 T BAE Firebird PAIES P,

fI4% DBeaver Community fENYEE =77 T HIJCIE D Firebird @l & databases, LA Maven & org.
firebirdsql.jdbc:jaybird:5.0.6.java8 ] Java API i,

import org.firebirdsql.management.FBManager;

import org.firebirdsql.management.PageSizeConstants;

class Solution {

n
)

n
J

n
)

void test() throws Exception {

try (FBManager fbManager = new FBManager()) {
fbManager.setServer ("localhost");
fbManager.setUserName("alice");
fbManager.setPassword("masterkey");
fbManager.setFileName("/var/lib/firebird/data/mirror.fdb");
fbManager.setPageSize(PageSizeConstants.SIZE_16K);
fbManager.setDefaultCharacterSet("UTF8");
fbManager.setPort (3050);
fbManager.start();

fbManager.createDatabase("/var/lib/firebird/data/demo_ds_0.fdb", "alice

"masterkey") ;

fbManager.createDatabase("/var/lib/firebird/data/demo_ds_1.fdb", "alice

"masterkey");

fbManager.createDatabase("/var/lib/firebird/data/demo_ds_2.fdb", "alice

"masterkey");

}

721l 53151 H 832 ShardingSphere $3ER

eSS H 5| ABIHRZ M MRS, TENLSSIH K classpath 45 ShardingSphere ZHETEAYELE
X demo.yaml,

dataSources:

ds_0:

dataSourceClassName: com.zaxxer.hikari.HikariDataSource

driverClassName: org.firebirdsql.jdbc.FBDriver

jdbcUrl: jdbc:firebird://localhost:3050//var/lib/firebird/data/demo_ds_0.fdb
username: alice

password: masterkey

ds_1:

dataSourceClassName: com.zaxxer.hikari.HikariDataSource

driverClassName: org.firebirdsql.jdbc.FBDriver

jdbcUrl: jdbc:firebird://localhost:3050//var/lib/firebird/data/demo_ds_1.fdb
username: alice

password: masterkey
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ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.firebirdsql.jdbc.FBDriver
jdbcUrl: jdbc:firebird://localhost:3050//var/lib/firebird/data/demo_ds_2.fdb
username: alice
password: masterkey

rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: <LITERAL>ds_0.t_order, ds_l.t_order, ds_2.t_order
keyGenerateStrategy:

column: order_id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: INLINE
props:
algorithm-expression: ds_${user_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

REM

Nk

il ShardingSphere FIEHETR A2 2R K,

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import java.sql.Connection;
import java.sql.SQLException;
import java.sql.Statement;
class Solution {
void test() throws SQLException {
HikariConfig config = new HikariConfig();
config.setddbcUrl("jdbc:shardingsphere:classpath:demo.yaml");
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
try (HikariDataSource dataSource = new HikariDataSource(config);
Connection connection = dataSource.getConnection();
Statement statement = connection.createStatement()) {
statement.execute("CREATE TABLE t_order (order_id BIGINT generated by
default as identity PRIMARY KEY, order_type INT, user_id INT NOT NULL, address_-id
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BIGINT NOT NULL, status VARCHAR(50))");
statement.execute("INSERT INTO t_order (user_id, order_type, address_
id, status) VALUES (1, 1, 1, "INSERT_TEST')");
statement.executeQuery ("SELECT * FROM t_order");
statement.execute("DELETE FROM t_order WHERE user_id=1");
statement.execute("DROP TABLE t_order");

fERMRH
FE SR

Firebird 3 #f ShardingSphere S AIAIAM S, (HASIH: XA FH558K Seata F AT R H 5,
Xt XA FEBIHLALT https://github.com/apache/shardingsphere/issues/34973 o

X} Seata [ AT BiFUFSHIALIE, WM TE https://github.com/apache/incubator-seata $E33 € &4 b SR
[ PR,

HiveServer2

4 B2 4=
B EI%\

ShardingSphere  BA IA & % T~ & & £ X¥  org.apache.hive.jdbc.HiveDriver  #Y
driverClassName [ #f, ShardingSphere *f HiveServer2 JDBC Driver M35 T ] % &
i,

AR 1

21t ShardingSphere AL B XA EHE T RfE 2L jdbc:hive2://localhost:10000/ HYJ
jdbcUrl, AJREMY Maven {REFICRUT,

<dependencies>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-parser-sql-hive</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
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<groupId>org.apache.hive</groupId>
<artifactId>hive-jdbc</artifactId>
<version>4.0.1</version>

</dependency>

<dependency>
<groupId>org.apache.hive</groupId>
<artifactId>hive-service</artifactId>
<version>4.0.1</version>

</dependency>

<dependency>
<groupId>org.apache.hadoop</groupId>
<artifactId>hadoop-mapreduce-client-core</artifactId>
<version>3.3.6</version>
<exclusions>

<exclusion>
<groupId>*</groupId>
<artifactId>*</artifactId>
</exclusion>

</exclusions>

</dependency>

</dependencies>

ANERARRRBURRBVEER

Hi%H org.apache.hive:hive-jdbc:4.0.1 &S KBNS, R AHETFIRR
TETERIECTATROMRHITSE, 7] DA FH HiveServer2 JDBC Driver f Thin JAR W8 = 5/, "JREAVELE
BHlFanr,

<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-parser-sql-hive</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>io.github.linghengqgian</groupId>
<artifactId>hive-server2-jdbc-driver-thin</artifactId>
<version>1.7.0</version>
<exclusions>
<exclusion>
<groupId>com.fasterxml.woodstox</groupId>

<artifactId>woodstox-core</artifactId>
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</exclusion>
<exclusion>
<groupId>org.apache.commons</groupId>
<artifactId>commons-text</artifactId>
</exclusion>
</exclusions>
</dependency>
<dependency>
<groupId>org.apache.hadoop</groupId>
<artifactId>hadoop-mapreduce-client-core</artifactId>
<version>3.3.6</version>
<exclusions>
<exclusion>
<groupId>x</groupId>
<artifactId>*</artifactId>
</exclusion>
</exclusions>
</dependency>
</dependencies>

[yt ]l
JE T HiveServer2

%5 Docker Compose XK )53/ HiveServer2,

services:
hive-server2:
image: apache/hive:4.0.1
environment:
SERVICE_NAME: hiveserver2
ports:
- "10000:10000"

el fER B2

I 5 =77 T BAE HiveServer2 NIIE S5 FES5 553K, A DBeaver Community 3, #{#f Ubuntu
22.04.4, WA[IE} Snapcraft PLiEZeRE,

sudo apt update && sudo apt upgrade -y
sudo snap install dbeaver-ce

snap run dbeaver-ce

£ DBeaver Community P, f#f] jdbc:hive2://localhost:10000/ M) jdbcUrl EHZE
HiveServer2, username il password %%, H#UTUIF SQL,
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-- noinspection SqlNoDataSourceInspectionForFile
CREATE DATABASE demo_ds_0;
CREATE DATABASE demo_ds_1;
CREATE DATABASE demo_ds_2;

53 jdbc:hive2://localhost:10000/demo_ds_0, jdbc:hive2://localhost:10000/
demo_ds_1#1jdbc:hive2://localhost:10000/demo_ds_2 i jdbcUr1 %Rz = HiveServer2 3k
PATAR SQL,

-— noinspection SqlNoDataSourceInspectionForFile
CREATE TABLE IF NOT EXISTS t_order

(
order_id BIGINT NOT NULL,
order_type INT,
user_id INT NOT NULL,
address_id BIGINT NOT NULL,
status string,
PRIMARY KEY (order_id) disable novalidate
) STORED BY ICEBERG STORED AS ORC TBLPROPERTIES ('format-version' = '2");

TRUNCATE TABLE t_order;

72\ 315 H 83 ShardingSphere $1ER

eSS H 5| AR Z M MM E, 1R SITH classpath 45 ShardingSphere HHEHAYELE
X demo.yaml,

dataSources:

ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://localhost:10000/demo_ds_0

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://localhost:10000/demo_ds_1

ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://localhost:10000/demo_ds_2

rules:
— ISHARDING
tables:
t_order:
actualDataNodes: <LITERAL>ds_0.t_order, ds_1.t_order, ds_2.t_order
keyGenerateStrategy:

column: order_-id
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keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: INLINE
props:
algorithm-expression: ds_${user_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

REM

It

flll# ShardingSphere HIEHETR AESZ 8K,

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import java.sql.Connection;
import java.sql.SQLException;
import java.sql.Statement;
public class ExampleUtils {
void test() throws SQLException {
HikariConfig config = new HikariConfig();
config.setddbcUrl("jdbc:shardingsphere:classpath:demo.yaml");
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
try (HikariDataSource dataSource = new HikariDataSource(config);
Connection connection = dataSource.getConnection();
Statement statement = connection.createStatement()) {
statement.execute("INSERT INTO t_order (user_id, order_type, address_
id, status) VALUES (1, 1, 1, 'INSERT_TEST')");
statement.executeQuery ("SELECT * FROM t_order");
statement.execute("DELETE FROM t_order WHERE user_id=1");
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FhERER R

EIZZEFFS ZooKeeper Service Discovery HY HiveServer2

ShardingSphere Pt & XHH A jdbcUrl RIALEIE#E T3 ZooKeeper Service Discovery HY
HiveServer2,

IR, RIZFETEAN T Docker Compose X3R5 3/)F J3 ZooKeeper Service Discovery ] HiveServer2,

name: test-1
services:
zookeeper:
image: zookeeper:3.9.3-jre-17
ports:
- "2181:2181"
apache-hive-1:
image: apache/hive:4.0.1
depends_on:
- zookeeper
environment:
SERVICE_NAME: hiveserver2
SERVICE_OPTS: >-
-Dhive.server2.support.dynamic.service.discovery=true
-Dhive.zookeeper.quorum=zookeeper:2181
-Dhive.server2.thrift.bind.host=0.0.0.0
-Dhive.server2.thrift.port=10000
ports:
- "10000:10000"

1F DBeaver Community W, i H jdbc:hive2://127.0.0.1:2181/;
serviceDiscoveryMode=zooKeeper ;zooKeeperNamespace=hiveserver2 [ jdbcUrl &
$%% HiveServer2, username fll password %%, $UT4IF SQL,

-- noinspection SqlNoDataSourceInspectionForFile
CREATE DATABASE demo_ds_0;
CREATE DATABASE demo_ds_1;
CREATE DATABASE demo_ds_2;

SHEH jdbc:hive2://127.0.0.1:2181/demo_ds_0;serviceDiscoveryMode=zooKeeper ;
zooKeeperNamespace=hiveserver2 , jdbc:hive2://127.0.0.1:2181/demo_ds_1;
serviceDiscoveryMode=zooKeeper ;zooKeeperNamespace=hiveserver2 i
jdbc:hive2://127.0.0.1:2181/demo_ds_2;serviceDiscoveryMode=zooKeeper;
zooKeeperNamespace=hiveserver2 ] jdbcUr1 J%E# £ HiveServer2 K474 SQL,

-- noinspection SqlNoDataSourceInspectionForFile
CREATE TABLE IF NOT EXISTS t_order
(

order_id BIGINT NOT NULL,

order_type INT,
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user_id INT NOT NULL,
address_id BIGINT NOT NULL,

status string,
PRIMARY KEY (order_id) disable novalidate
) STORED BY ICEBERG STORED AS ORC TBLPROPERTIES ('format-version' = '2");

TRUNCATE TABLE t_order;

eSS H 5| ABHRZ M MRS, 1RSI H ) classpath 4@’ ShardingSphere ZHEJHAYALE
X demo.yaml,

dataSources:
ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://127.0.0.1:2181/demo_ds_0;
serviceDiscoveryMode=zooKeeper ;zooKeeperNamespace=hiveserver2
ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://127.06.0.1:2181/demo_ds_1;
serviceDiscoveryMode=zooKeeper;zooKeeperNamespace=hiveserver2
ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://127.0.0.1:2181/demo_ds_2;

serviceDiscoveryMode=zooKeeper ;zooKeeperNamespace=hiveserver2

rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: <LITERAL>ds_0.t_order, ds_1.t_order, ds_2.t_order
keyGenerateStrategy:

column: order_-id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: INLINE
props:
algorithm-expression: ds_s${user_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE
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I AT IE #8152 ShardingSphere FUEGREJFIF1E MR LIEHE IR _EHITIZHE SQL,

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import java.sql.Connection;
import java.sql.SQLException;
import java.sql.Statement;
public class ExampleUtils {
void test() throws SQLException {
HikariConfig config = new HikariConfig();
config.setJddbcUrl("jdbc:shardingsphere:classpath:demo.yaml");
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
try (HikariDataSource dataSource = new HikariDataSource(config);
Connection connection = dataSource.getConnection();
Statement statement = connection.createStatement()) {
statement.execute("INSERT INTO t_order (user_id, order_type, address_
id, status) VALUES (1, 1, 1, 'INSERT_TEST')");
statement.executeQuery ("SELECT * FROM t_order™");
statement.execute("DELETE FROM t_order WHERE order_id=1");

IR, # B30I Docker Compose XFRHY, M T service 449 apache-hive-1 i HiveServer2
R F R, @IS — 0 RNA R Docker Compose X /HZIEE 2 1 HiveServer2 SEffi,

name: test-2
services:
apache-hive-2:
image: apache/hive:4.0.1
environment:
SERVICE_NAME: hiveserver2
SERVICE_OPTS: >-
-Dhive.server2.support.dynamic.service.discovery=true
-Dhive.zookeeper.quorum=zookeeper:2181
-Dhive.server2.thrift.bind.host=0.0.0.0
-Dhive.server2.thrift.port=20000
ports:
- "20000:20000"
networks:
- test-1_default
networks:
test-1_default:

external: true

1 DBeaver Community N, f# H jdbc:hive2://127.0.0.1:2181/;
serviceDiscoveryMode=zooKeeper ;zooKeeperNamespace=hiveserver2 [ jdbcUrl %
$%= HiveServer2, username fll password %%, HUTUITN SQL,
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-- noinspection SqlNoDataSourceInspectionForFile
CREATE DATABASE demo_ds_0;
CREATE DATABASE demo_ds_1;
CREATE DATABASE demo_ds_2;

7HMER jdbc:hive2://127.0.0.1:2181/demo_ds_0;serviceDiscoveryMode=zooKeeper;
zooKeeperNamespace=hiveserver2 , jdbc:hive2://127.0.0.1:2181/demo_ds_1;
serviceDiscoveryMode=zooKeeper ;zooKeeperNamespace=hiveserver2 gl
jdbc:hive2://127.0.0.1:2181/demo_ds_2;serviceDiscoveryMode=zooKeeper;
zooKeeperNamespace=hiveserver2 fJ jdbcUr1 &% HiveServer2 K471~ SQL,

-- noinspection SqlNoDataSourceInspectionForFile
CREATE TABLE IF NOT EXISTS t_order

(
order_1id BIGINT NOT NULL,
order_type INT,
user_id INT NOT NULL,
address_id BIGINT NOT NULL,
status string,
PRIMARY KEY (order_id) disable novalidate
) STORED BY ICEBERG STORED AS ORC TBLPROPERTIES ('format-version' = '2");

TRUNCATE TABLE t_order;

I, IHAY ShardingSphere JDBC DataSource /3R] £~ B €] JDBC DataSource HIIEIL T, 1EH Pt
#| service 45 apache-hive-2 I HiveServer2 S:fF[#1 7% SQL,

import com.zaxxer.hikari.HikariDataSource;
import java.sql.Connection;
import java.sql.SQLException;
import java.sql.Statement;
public class ExampleUtils {
void test(HikariDataSource dataSource) throws SQLException {
try (Connection connection = dataSource.getConnection();
Statement statement = connection.createStatement()) {
statement.execute("INSERT INTO t_order (user_id, order_type, address_
id, status) VALUES (1, 1, 1, 'INSERT_TEST')");
statement.executeQuery ("SELECT * FROM t_order™");
statement.execute("DELETE FROM t_order WHERE order_id=1");
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fERMRH
hRZs R

HiveServer2 2. x il HiveServer2 3. x KAThRAVAE AT AL R, 2% https://lists.apache.org/threa
d/0mh4hvpllzv877bkx1f9srvic3hlbtt9 F1 https://lists. apache org/thread/mpzrv7vlihqqo4cmpOzorsw
nbvd7ltmbp . ShardingSphere {1 %f HiveServer2 4.0. 1 ¥ TR,

HiveServer2 JDBC Driver A9 Uber JAR R

% https://issues.apache.org/jira/browse/HIVE-28445 M, HPAMIZMFEH classifier N
standalone fJ org.apache.hive:hive-jdbc:4.0.1, PUBRAREIIHZE,

#* A\ HiveServer2 fR

itk A HiveServer2 N4 Hive #HXIA 2P KEFH, HFP AR %18 ShardingSphere FYELE
XA AT HiveServer2, FF SV i%ifid HiveServer2 ) Docker Image apache/hive:4.0.1 /4
3] HiveServer2, % https://issues.apache.org/jira/browse/HIVE-28418 ,

Hadoop [R#!

Fi PRI {8 F Hadoop 3. 3. 6 2K{F HiveServer2 JDBC Driver 4. 0 . 1 ffJiX/Z Hadoop f#fi, HiveServer2
JDBC Driver 4.0.1 ~32%f Hadoop 3.4.1, £% https://github.com/apache/hive/pull/5500 ,

*fF HiveServer2 JDBC Driver org.apache.hive:hive-jdbc:4.0.1 B classifier H
standalone [ org.apache.hive:hive-jdbc:4.0.1, SEfr EFHAREIMEH org.apache.
hadoop:hadoop-mapreduce-client-core:3.3.6,

{H org.apache.shardingsphere:shardingsphere-infra-database-hive i org.apache.
shardingsphere.infra.database.hive.metadata.data.loader.HiveMetaDatalLoader

2 ff H  org.apache.hadoop.hive.conf.HiveConf, X it — % # fl T org.apache.
hadoop:hadoop-mapreduce-client-core:3.3.6 fJ org.apache.hadoop.mapred.JobConf

%,

ShardingSphere {XFH Z i/l org.apache.hadoop.mapred.JobConf 2§, [KtHEER org.apache.
hadoop:hadoop-mapreduce-client-core:3.3.6 WATEEIIMKHUE S BTN,

<dependency>
<groupId>org.apache.hadoop</groupId>
<artifactId>hadoop-mapreduce-client-core</artifactId>
<version>3.3.6</version>
<exclusions>
<exclusion>
<groupId>*</groupId>
<artifactId>*</artifactId>
</exclusion>
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</exclusions>
</dependency>

SQL PRI

HiveServer2 JF ARRERIES —2% insert #H5CH DML SQL EBRERIIHAT, R rIRE A (A0 S i o

ShardingSphere JDBC DataSource [~ #7417 HiveServer2 H set, create table, truncate
table Ml drop tableiff], FF W% EN ShardingSphere #2228 & BITIIXAY PR,

fEF initFile SEEPSILF SQL RH!

32 https://issues.apache.org/jira/browse/HIVE-28835 M, HiveServer2 JDBC Driver 1 initFile
SEUNATE Linux M5 NMEEH,

PA set ARERA SQL IBAIRA F 1E HiveServer2 Client A EISECE, BI# ShardingSphere JDBC f
XFFERE L DataSource AT HiveServer2 [ set iE4), HF A PUEIL initFile A Hive Session
SHOREFE AL DataSource HHIT—F % SQL, 5| AT, FIRER ShardingSphere ELE ST,

dataSources:
ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://localhost:10000/demo_ds_0;initFile=/tmp/init.sql
ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://localhost:10000/demo_ds_0;initFile=/tmp/init.sql
ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: jdbc:hive2://localhost:10000/demo_ds_0;initFile=/tmp/init.sql

/tmp/init.sql FATRENBANTR,

-— noinspection SqlNoDataSourceInspectionForFile
set metastore.compactor.initiator.on=true;
set metastore.compactor.cleaner.on=true;

set metastore.compactor.worker.threads=1;

set hive.support.concurrency=true;
set hive.exec.dynamic.partition.mode=nonstrict;
set hive.txn.manager=org.apache.hadoop.hive.ql.lockmgr.DbTxnManager;

32 https://issues.apache.org/jira/browse/HIVE-28317 &M, initFile SHUXAI{EHAENEEIZ, H
ShardingSphere JDBC Driver /#1£ placeholder-type Z¥CRFIAE X YAML @M, H—214ie, fJ
AEMY ShardingSphere BLE XHFUTR,
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dataSources:

ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: $${fixture.hive.ds0.jdbc-url::}

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: $${fixture.hive.dsl.jdbc-url::}

ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: org.apache.hive.jdbc.HiveDriver
jdbcUrl: $${fixture.hive.ds2.jdbc-url::}

I A ShardingSphere JDBC Driver B A] DA PHE 74T BB BT BA& A5 H ) classpath LY
PRI BR12

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import javax.sql.DataSource;
import java.nio.file.Paths;
public class ExampleUtils {
public DataSource createDataSource() {
HikariConfig config = new HikariConfig();
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
config.setddbcUrl("jdbc:shardingsphere:classpath:demo.yaml?placeholder-
type=system_props");
try {
assert null == System.getProperty("fixture.hive.ds0.jdbc-url");
assert null == System.getProperty("fixture.hive.dsl.jdbc-url");
assert null == System.getProperty("fixture.hive.ds2.jdbc-url");
String absolutePath = Paths.get("src/test/resources/init.sql").
toAbsolutePath().toString();
System.setProperty("fixture.hive.ds0.jdbc-url", "jdbc:hive2://
localhost:10000/demo_ds_0;initFile=" + absolutePath);
System.setProperty ("fixture.hive.dsl.jdbc-url", "jdbc:hive2://
localhost:10000/demo_ds_1;initFile=" + absolutePath);
System.setProperty("fixture.hive.ds2.jdbc-url", "jdbc:hive2://
localhost:10000/demo_ds_2;initFile=" + absolutePath);
return new HikariDataSource(config);
} finally {
System.clearProperty("fixture.hive.ds0.jdbc-url");
System.clearProperty("fixture.hive.dsl.jdbc-url");
System.clearProperty("fixture.hive.ds2.jdbc-url");
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7£ ShardingSphere ##E/7 L {8 DML SQL IZAIMRTIR &4

NT eI delete 5 DML SQL &), Y4i%#:% HiveServer2 I, FF 4% [E1E ShardingSphere
JDBC H{N{# FIZHF ACID 9%, apache/hive f2fft T 2SR R,

51 AERSR M ACID K, ARERVEERFTZAN T, ACID R I AT H SRAYFRME K,

-— noinspection SqlNoDataSourceInspectionForFile
set metastore.compactor.initiator.on=true;
set metastore.compactor.cleaner.on=true;

set metastore.compactor.worker.threads=1;

set hive.support.concurrency=true;
set hive.exec.dynamic.partition.mode=nonstrict;

set hive.txn.manager=org.apache.hadoop.hive.ql.lockmgr.DbTxnManager;

create table IF NOT EXISTS t_order
(
order_1id BIGINT NOT NULL,
order_type INT,
user_id INT NOT NULL,
address_id BIGINT NOT NULL,
status VARCHAR(50),
PRIMARY KEY (order_id) disable novalidate
) CLUSTERED BY (order_id) INTO 2 BUCKETS STORED AS ORC TBLPROPERTIES (
'transactional' = 'true');

5 2 RNER R Iceberg %, RIREMVELRIMAZUI R, Apache Iceberg FAE A BIEAKLERNRES
] Hive ##%3\, 2% https://blog.cloudera.com/from-hive-tables-to-iceberg-tables-hassle-free/ .

-— noinspection SqlNoDataSourceInspectionForFile
CREATE TABLE IF NOT EXISTS t_order

(
order_1id BIGINT NOT NULL,
order_type INT,
user_id INT NOT NULL,
address_id BIGINT NOT NULL,
status string,
PRIMARY KEY (order_id) disable novalidate
) STORED BY ICEBERG STORED AS ORC TBLPROPERTIES ('format-version' = '2"');

Iceberg FAg X ZFEH Hive type XN H /), 79 HiveServer2 #1147 SQL set iceberg.mr.schema.
auto.conversion=true; H B T % f#iX — [A] @, SQL set iceberg.mr.schema.auto.
conversion=true; f#fE https://issues.apache.org/jira/browse/HIVE-26507 3 I ¥k,
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F SR

HiveServer2 X #f ShardingSphere S IR AL S, XA FH55E Seata Y AT Bix{HS5, HXITiE
£ F https://cwiki.apache.org/confluence/display/Hive/Hive+Transactions o

X5 https://iceberg.apache.org/docs/1.7.0/hive/#table-rollback & HiveServer2 $Z{L[
Table rollback JIRETCK, X5 org.apache.hive.jdbc.HiveConnection R java.sql.
Connection#rollback() H>x,

DBeaver Community hRZsPE !

2 H F i H DBeaver Community J&#% % HiveServer2 I, FH#i{R DBeaver Community iR A K FEE T
24.2.5, 2% https://github.com/dbeaver/dbeaver/pull/35059 ,

Presto

ok

2

BRI

ShardingSphere X IATE " N 42 i X} com.facebook.presto.jdbc.PrestoDriver [
driverClassName [J5¢#¥, ShardingSphere X} Presto JDBC Driver [ f5v T AL,

AIFE 1

PL#f ShardingSphere MAC & 0 &z 77 MKl jdbc:presto://localhost:8080/
iceberg/demo_ds_0 1 jdbcUrl, HRJHEMY Maven K RUNT,

<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-parser-sql-presto</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>com.facebook.presto</groupId>
<artifactId>presto-jdbc</artifactId>
<version>0.292</version>
</dependency>
</dependencies>
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[y =t
&5 Presto

44’5 Docker Compose X 1K 53] Presto, iX K /33— MR PMAZE XN TAET /Y Presto T &, 391X
T RBCE Iceberg EFERR, AN, It Iceberg ARG Fl A S 24t H 5% J5 ) Hive Metastore Server,

services:
presto:
image: prestodb/presto:0.292
ports:
- "8080:8080"
volumes:

- ./iceberg.properties:/opt/presto-server/etc/catalog/iceberg.properties

AR E X iceberg.properties, W&EIWF,

connector.name=1iceberg
iceberg.catalog.type=hive
hive.metastore=file

hive.metastore.catalog.dir=file: /home/iceberg_data

IV SHHXEY schema 1R

JEIT 58 =77 T B7E Presto NAIEL Z5AHE K schema f15K, DA DBeaver Community “f3l, % {# H Ubuntu
22.04.5, W[ Snapcraft Pz %,

sudo apt update && sudo apt upgrade -y
sudo snap install dbeaver-ce

snap run dbeaver-ce

£ DBeaver Community [N, f#f jdbc:presto://localhost:8080/iceberg( jdbcUrl, test
] username &= Presto, password %%, HUTUI R SQL,

-— noinspection SqlNoDataSourceInspectionForFile
CREATE SCHEMA -iceberg.demo_ds_0;
CREATE SCHEMA -ceberg.demo_ds_1;
CREATE SCHEMA -ceberg.demo_ds_2;

5 5l H  jdbc:presto://localhost:8080/iceberg/demo_ds_0 , jdbc:presto://
localhost:8080/1iceberg/demo_ds_1 #1 jdbc:presto://localhost:8080/iceberg/
demo_ds_2 Y jdbcUr 1 JEHEZE Presto SRHTUI T SQL,

-- noinspection SqlNoDataSourceInspectionForFile
CREATE TABLE IF NOT EXISTS t_order (

order_id BIGINT NOT NULL,

order_type INTEGER,
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user_id INTEGER NOT NULL,
address_id BIGINT NOT NULL,
status VARCHAR(50)

)

truncate table t_order;

75k 52151 B 8132 ShardingSphere $0iER

EN ST H 5| NBIRZ M MR, TENLSSIE B classpath 45 ShardingSphere FHia YL E
X demo.yaml,

dataSources:

ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.facebook.presto.jdbc.PrestoDriver
jdbcUrl: jdbc:presto://localhost:8080/1iceberg/demo_ds_0
username: test

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.facebook.presto.jdbc.PrestoDriver
jdbcUrl: jdbc:presto://localhost:8080/1iceberg/demo_ds_1
username: test

ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.facebook.presto.jdbc.PrestoDriver
jdbcUrl: jdbc:presto://localhost:8080/1iceberg/demo_ds_2
username: test

rules:
— ISHARDING
tables:
t_order:
actualDataNodes: <LITERAL>ds_0.t_order, ds_l.t_order, ds_2.t_order
keyGenerateStrategy:

column: order_-id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: INLINE
props:
algorithm-expression: ds_${user_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE
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REM

0t

i]## ShardingSphere (&R A ZH K,

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import java.sql.Connection;
import java.sql.SQLException;
import java.sql.Statement;
public class ExampleUtils {
void test() throws SQLException {
HikariConfig config = new HikariConfig();
config.setJddbcUrl("jdbc:shardingsphere:classpath:demo.yaml");
config.setDriverClassName("org.apache.shardingsphere.driver.
ShardingSphereDriver");
try (HikariDataSource dataSource = new HikariDataSource(config);
Connection connection = dataSource.getConnection();
Statement statement = connection.createStatement()) {
statement.execute("INSERT INTO t_order (user_id, order_type, address_
id, status) VALUES (1, 1, 1, 'INSERT_TEST')");
statement.executeQuery ("SELECT * FROM t_order™");
statement.execute("DELETE FROM t_order WHERE user_id=1");
statement.execute("DROP TABLE IF EXISTS t_order");

fEFABR &
SQL PRl

ShardingSphere JDBC DataSource M X1 T Presto [J create table fll truncate table iEf],
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F SR

Presto N 3¢#F ShardingSphere S A F S5, XA FH55EL Seata H AT X F 55, Presto HEHHIH
SXFHFENE, 2% https://github.com/prestodb/presto/issues/25204

R ZERE

%2 https://github.com/prestodb/presto/issues/23226 5ZMi, Presto Memory i #z a5 1 A 2 17 £ 2L
[/, “RTE ShardingSphere FYELE L NIEHZ R Presto Memory &4

9.1.5 FZHFIN
s

- PXFFCE 2 MEHHEE,

DataSource 1Z[]

o A3ZEF timeout HHCIRLE,

Connection £

« PSRRI RE, BRI, FERRAHRIE;
« REFFHRAT native SQL;

« ¥ savepoint IR

« R3ZH Schema/Catalog HIHE(E;

o ASCHFEE XTI

Statement #] PreparedStatement %[

« AFHRAIZEERERTER (RIFI#IERE, dE SELECT 2 5450) ;
« AR EPMET R RIERE,

ResultSet [0

o TR T A5 R i T

o FERRBIE next 77 B RAREH R E
C R N

o R LT

« TIHHKIN Array.
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JDBC4.1

« N37#: IDBC 4.1 B HTIHRE,

BITE AR /7%, 1ERE org. apache.shardingsphere.driver.jdbc.unsupported fi,

9.1.6 AIMIER4
Agent
B YRIE

M Github T#{ Apache ShardingSphere 5%, XMNIEEHEITRE, RIEGIUT,

git clone --depth 1 https://github.com/apache/shardingsphere.git
cd shardingsphere
mvn clean install -DskipITs -DskipTests -Prelease,default-dep

Agent fill it distribution/agent/target/apache-shardingsphere-${latest.release.
version}-shardingsphere-agent-bin.tar.gz

BHRinA

QI agent H3%, f#IE agent —#H|fLE] agent H%,

mkdir agent

tar -zxvf apache-shardingsphere-${latest.release.version}-shardingsphere-agent-bin.
tar.gz -C agent

cd agent

tree

— LICENSE

— NoTICE

F—— conf

| L agent.yaml

F—— plugins

| | b

| | F—— shardingsphere-agent-metrics-core-${latest.release.version}.jar

| | L— shardingsphere-agent-plugin-core-${latest.release.version}.jar

| F—— logging

| | L shardingsphere-agent-logging-file-${latest.release.version}.jar

| F—— metrics

| | L shardingsphere-agent-metrics-prometheus-${latest.release.version}.jar
| — tracing

|

F—— shardingsphere-agent-tracing-opentelemetry-${latest.release.version}.

— shardingsphere-agent-${latest.release.version}.jar
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ECEiEA

conf/agent.yaml T ER agent Bt &, WEHHFHIFE File, Prometheus, OpenTelemetry,

plugins:

# logging:

# File:

# props:

# level: "INFO"

# metrics:

# Prometheus:

# host: "localhost"

# port: 9090

# props:

# jvm-information-collector-enabled: "true"
# tracing:

# OpenTelemetry:

# props:

# otel.service.name: "shardingsphere"

# otel.traces.exporter: "jaeger"

# otel.exporter.otlp.traces.endpoint: "http://localhost:14250"
# otel.traces.sampler: "always_on"

EGACSVE)E

File

H Al File ffifF AT BIRFEN S, B H M H SR .

Pro

metheus

T RO

- 2R

B R WiAe
host FHL
port Ui 1

jvm-information-collector-enabled &7 K& JVM fEFr(5 &
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OpenTelemetry

OpenTelemetry A] DAt tracing (52 Jaeger, Zipkin,
- S

e 1t P8
otel.service.name liF&GEZ
otel.traces.exporter traces exporter

otel.exporter.otlp.traces.endpoint traces endpoint
otel.traces.sampler traces sampler

S¥5% OpenTelemetry SDK Autoconfigure

fEAAR
- 1ERIFEEEMK ShardingSphere-JIDBC [ SpringBoot TiH, test-project.jar
* 2 JashIH

java -javaagent:/agent/shardingsphere-agent-${latest.release.version}.jar -jar
test-project.jar

- 3VIFEBNIARSS
. 4 BB M AR S AR

Docker
Pieai) A FE

ShardingSphere Agent fF1ER] Y Docker file T 7741 &, AIHUTIN R < AMIEE Docker Image,

git clone git@github.com:apache/shardingsphere.git

cd ./shardingsphere/

./mvnw -am -pl distribution/agent -Prelease,default-dep,docker -T1C -DskipTests
clean package

I+ 1E HE X Dockerfile HIRALANiEA], X XK ShardingSphere Agent [ HFEMIZE /
shardingsphere-agent/ .

COPY --from=ghcr.io/apache/shardingsphere-agent:latest /usr/agent/ /shardingsphere-
agent/
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XA

H ShardingSphere 5.5.2 74, ShardingSphere Agent 7E https://github.com/apache/shardingsphere/p
kgs/container/shardingsphere-agent K+t XAJE, It Docker Image TE T ASF & ¥z —, R
N T TR A,

HAE HE X Dockerfile HIRHMLANIEA], XX ShardingSphere Agent M HREMHIZE /
shardingsphere-agent/ .

COPY --from=ghcr.io/apache/shardingsphere-agent:5.5.2 /usr/agent/ /shardingsphere-
agent/

Rtz

ShardingSphere Agent 7E https://github.com/apache/shardingsphere/pkgs/container/shardingsphere
-agent fATER [AIFTEERYT Docker Image.

AL HE X Dockerfile HIRHMLANIEA], XX ShardingSphere Agent M) HREMHIZE /
shardingsphere-agent/ .

COPY --from=ghcr.io/apache/shardingsphere-agent:latest /usr/agent/ /shardingsphere-
agent/

1832 Dockerfile {EF

FIAN— R R,

1. {REIET AN A Bash a2 #6%E T Jaeger All in One Y Docker Container,

docker network create example-net
docker run --rm -d \
--name jaeger \
-e COLLECTOR_ZIPKIN_HOST_PORT=:9411 \
--network example-net \
jaegertracing/all-in-one:1.62.0

2. fRi% . /custom-agent.yaml fil# ShardingSphere Agent AL E, WARIREUR,

plugins:
tracing:
OpenTelemetry:
props:
otel.service.name: "example"
otel.exporter.otlp.traces.endpoint: "http://jaeger:4318"

3. fRi%. /target/example.jar 22— PRI EH ShardingSphere Agent HJ Spring Boot Y Uber
JAR, A[IEIIRMPIAI T Dockerfile K NE(L example.jar BY JAR % EIFH 2R Docker
Image H'#Y ShardingSphere Agent,
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FROM ghcr.io/apache/shardingsphere-agent:latest

COPY ./target/example.jar /app.jar

COPY ./custom-agent.yaml /usr/agent/conf/agent.yaml

ENTRYPOINT ["java",'"-javaagent:/usr/agent/shardingsphere-agent.jar","-jar","/app.
jar"]

MR RENL AHAE ghcr.io/apache/shardingsphere-agent:latest [ Docker Image,
Dockerfile AIREUNF,

FROM ghcr.io/apache/shardingsphere-agent:latest

COPY ./target/example.jar /app.jar

COPY ./custom-agent.yaml /usr/agent/conf/agent.yaml

ENTRYPOINT ["java","-javaagent:/usr/agent/shardingsphere-agent.jar","-jar","/app.
jar"]

vl
=Y

4.

400

)

docker build -t example/gs-spring-boot-docker:latest .
docker run --network example-net example/gs-spring-boot-docker:latest

Metrics

FEARBTR 1 N e T
9_3.2

build_info GAUGE HMEER

parsed_sql_total C OU %2844 (INSERT. UPDATE, DELETE, SELECT. DDL., DCL. D
NTER AL, TCL. RQL. RDL. RAL. RUL) ZZRMfEHTEEL

routed_sql_total C OU 43¢ (INSERT. UPDATE. DELETE. SELECT) %A H1E
NTER %

ro uted_result_total C O0OU HHEREE BUEHERBSER. REHER)
NT ER

jdbc_state GAUGE ShardingSphere-]JDBC IRAMEE. 0 RRIEFIRA; 1 ZRBHIR

A; 2RSS
jd bc_meta_data_info GAUGE ShardingSphere-JDBC Jt&(#E(5 5

jdbc_statem C OU IHEAPITEEL
ent_execute_total NT ER

j dbc_statement_exe C OU IEMHITHIREEL
cute_errors_total NT ER

jdb HISTO IHAPATFERS
c_statement_execu GR AM

te_latency_millis
jdbc_t ransac- C OU HF5LE, #% commit, rollback 732K
tions_total NT ER
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9.1.7 GraalVM Native Image

db =2 /=
B> EI%\

ShardingSphere JDBC ELf£ GraalVM Native Image I 5Eh%A] FM:RIE,

o org.apache.shardingsphere:shardingsphere-jdbc:${shardingsphere.
version} i Maven {K§§if] GraalVM Native Image, /R 75 2B T GraalvVM Native Build Tools, GraalVM
Native Build Tools $&fft 7 Maven Plugin fl Gradle Plugin K {&{t. GraalVM CE fJ native-image %
T LERKRKICH shell fi<,

ShardingSphere JDBC B3R EUN NELHE SR A GraalVvM CE 52ff#4% GraalVM Native Image, {8 /%
AJj@EE SDKMAN! s ] JDK, iX[FHLE T hitps://sdkman.io/jdks#graal , https://sdkman.io/jdks
#nik fl https://sdkman.io/jdks#mandrel 5 GraalVM CE B RiF&Z1ThR.

+ GraalVM CE For JDK 22.0.2, X SDKMAN! ] 22.0.2-graalce

FA PSR AT DAEF SDKMAN! _EfJ 21.0.2-graalce S |HRAM GraalVM CE k447 ShardingSphere
i) GraalvVM Native Image /¥, (HIX RSB A7 58 = T7 K, #49% GraalVM Native Image KK, 81
RIf1-3k H HiveServer2 JDBC Driver tHX[ org.apache.hive:hive-jdbc:4.0.0, HiveServer2
JDBC Driver {1 7 AWT #H2CH2K, Ml GraalVM CE Xf java.beans. *x package FJXFHN N7 T GraalVM
CE For JDK22 J =R,

com.sun.beans.introspect.ClassInfo was unintentionally initialized at build time.
To see why com.sun.beans.introspect.ClassInfo got initialized use --trace-class-
initialization=com.sun.beans.introspect.ClassInfo

java.beans.Introspector was unintentionally initialized at build time. To see why
java.beans.Introspector got 1initialized use --trace-class-initialization=java.

beans.Introspector

Maven &7

fFFHE T E T80 GraalVM Reachability Metadata %, 4N FECERI4E2%, DARLE I H &SN
Maven Profiles, A GraalVM Native Build Tools FY SRS i,

<project>
<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.graalvm.buildtools</groupId>

9.1. ShardingSphere-JDBC 175


https://sdkman.io/jdks#graal
https://sdkman.io/jdks#nik
https://sdkman.io/jdks#nik
https://sdkman.io/jdks#mandrel

Apache ShardingSphere document

<artifactId>native-maven-plugin</artifactId>
<version>0.10.6</version>
<extensions>true</extensions>
<configuration>
<buildArgs>
<buildArg>-H:+AddAllCharsets</buildArg>
</buildArgs>
</configuration>
<executions>
<execution>
<id>build-native</id>
<goals>
<goal>compile-no-fork</goal>
</goals>
<phase>package</phase>
</execution>
<execution>
<id>test-native</id>
<goals>
<goal>test</goal>
</goals>
<phase>test</phase>
</execution>
</executions>
</plugin>
</plugins>
</build>
</project>

Gradle £7&

i & FRE T80 FH GraalVM Reachability Metadata H R, W NECE TS, DIBCEIH BN
Gradle Tasks, DA GraalVM Native Build Tools H A4 A #E, HT https://github.com/gradle/gradle/i
ssues/17559 YRR, F P FHZET Maven KU 5] N\ Metadata Repository ¥ JSON S, &%
https://github.com/graalvm/native-build-tools/issues/572

plugins {
id 'org.graalvm.buildtools.native' version '0.10.6'

dependencies {

implementation 'org.apache.shardingsphere:shardingsphere-jdbc:${shardingsphere.
version}'

implementation(group: 'org.graalvm.buildtools', name: 'graalvm-reachability-
metadata', version: '0.10.6', classifier: 'repository', ext: 'zip')

}
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graalvmNative {
binaries {
main {
buildArgs.add('-H:+AddAllCharsets"')

}

test {
buildArgs.add('-H:+AddAllCharsets"')

}

}
metadataRepository {
enabled.set(false)

31 F sbt ZEA# GraalVM Native Build Tools ZiFp9tgiE T H

BT RFELE https://github.com/graalvm/native-build-tools T FFEIIME issue FH X M A7 T B
(Y Plugin SZHL,

f£ FRPR !

1. G0 RAYETEEH T M F| https://github.com/oracle/graal/issues/5522 , ¥ AR AIfE GraalVM Native
Image MMM,

* org.apache.shardingsphere.sharding.algorithm.sharding.inline.

InlineShardingAlgorithm

* org.apache.shardingsphere.sharding.algorithm.sharding.inline.

ComplexInlineShardingAlgorithm

» org.apache.shardingsphere.sharding.algorithm.sharding.hint.
HintInlineShardingAlgorithm

XTSI, % N8 CLASS_BASE 5% H TRl GroovyShell (T8, BIAIN T40 FECE.

rules:
— !SHARDING
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: INLINE
props:
algorithm-expression: ds_S${user_id % 2}
allow-range-query-with-inline-sharding: false
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A 5EE X CLASS_BASE FYSEEI2E,

package org.example.test;

import org.apache.shardingsphere.sharding.api.sharding.standard.
PreciseShardingValue;

import org.apache.shardingsphere.sharding.api.sharding.standard.RangeShardingValue;
import org.apache.shardingsphere.sharding.api.sharding.standard.
StandardShardingAlgorithm;

import java.util.Collection;

public final class TestShardingAlgorithmFixture -implements
StandardShardingAlgorithm<Integer> {

@Override
public String doSharding(final Collection<String> availableTargetNames, final
PreciseShardingValue<Integer> shardingValue) {
String resultDatabaseName = "ds_" + shardingValue.getValue() % 2;
for (String each : availableTargetNames) {
if (each.equals(resultDatabaseName)) {
return each;

}
}
return null;
}
@Override

public Collection<String> doSharding(final Collection<String>
availableTargetNames, final RangeShardingValue<Integer> shardingValue) {
throw new RuntimeException("This algorithm class does not support range
queries.");

}

{BRAE S YAML BB R,

rules:
- !'SHARDING
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: inline
shardingAlgorithms:
inline:
type: CLASS_BASED
props:
strategy: STANDARD
algorithmClassName: org.example.test.TestShardingAlgorithmFixture
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1 src/main/resources/META-INF/native-image/exmaple-test-metadata/
reflect-config.json AU FABEIAIFEIEH{E GraalvM Native Image R,

[

{
"name":"org.example.test.TestShardingAlgorithmFixture",
"methods": [{"name":"<init>","parameterTypes":[] }]

}

]

2. MFIRERBENNEE, RFEMH 175RAZ0 SPI EMSLE], DAERCE logic database name,
writeDataSourceName #l readDataSourceNames If&¢FF X} GroovyShell (I, — NATRE
MIBCE 2 LITERAL Y 1T3RIAT SPI [958,

rules:
- !'READWRITE_SPLITTING
dataSourceGroups:

<LITERAL>readwrite_ds:
writeDataSourceName: <LITERAL>ds_0O
readDataSourceNames:
- <LITERAL>ds_1
- <LITERAL>ds_2

T 3B B HITIEERT actualDataNodes [FIH,

- !'SHARDING
tables:
t_order:
actualDataNodes: <LITERAL>ds_0.t_order_0, ds_0.t_order_1, ds_1l.t_order_0,
ds_1.t_order_1
keyGenerateStrategy:
column: order_id
keyGeneratorName: snowflake

3. HHABFMAFTEL src/main/resources/META-INF/native-image XK src/test/
resources/META-INF/native-image X {FIELE M7 XA GraalVM Reachability Meta-
data, fiifH# AJJ#id GraalVM Native Build Tools i GraalVM Tracing Agent KHEKEE GraalvM
Reachability Metadata,

4. DL MS SQL Server [ JDBC Driver NXFEM com.microsoft.sqlserver:mssql-jdbc %
Maven FEH MR £ 22 P (8 I G S sS INES R AT 4R, X2 A AT EAT N, S8~
Error, {HHEFRZEAN -H: +AddAl1Charsets B buildArg | GraalvM Native Build Tools
BeEH,

Caused by: java.io.UnsupportedEncodingException: Codepage Cpl252 is not supported
by the Java environment.
com.microsoft.sqlserver.jdbc.Encoding.checkSupported(SQLCollation.java:572)
com.microsoft.sqlserver.jdbc.SQLCollation$SortOrder.getEncoding(SQLCollation.
java:473)
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com.microsoft.sqlserver.jdbc.SQLCollation.encodingFromSortId(SQLCollation.
java:501)
[...]

5. 1I27E ShardingSphere JDBC ) GraalVM Native Image F{#H XA A NESPIFFTSE, NFE
Zg | NN AR,

* org.apache.shardingsphere.transaction.xa.jta.datasource.swapper.
DataSourceSwapper#loadXADataSource (String) = E java.lang.
Class#getDeclaredConstructors  Z fil fb & # 48 % K 3 Y javax.sql.
XADataSource SLFI2K,

s BEIEFE RSP javax.sql.XADataSource SLHIRM LR ZLEBE LT LI org.
apache.shardingsphere.transaction.xa.jta.datasource.properties.
XADataSourceDefinition ] SPI, 7 A ShardingSphere fJTTEHE,

£ GraalVM Native Image P, IXSZRR_E2RE X =77 EIHY GraalVM Reachability Metadata, i
ShardingSphere HE XN com.h2database:h2 {24 W A GraalVM Reachability Metadata, com.
mysql:mysql-connector—-j FHAMEHEZEIKEIH GraalVM Reachability Metadata N H1TE X, 8044
X JSON $222 % https://github.com/oracle/graalvm-reachability-metadata —fill,

PA com.mysql:mysql-connector-j:9.0.0 B com.mysql.cj.jdbc.MysqlXADataSource 2
Jfl, X2 MySQL JDBC Driver HJ javax.sql.XADataSource HISEl, AP HFEEHATH
[ claapath [ /META-INF/native-image/com.mysql/mysql-connector-j/9.0.0/ {3
reflect-config.json XHFMNE XU T JSON, PATE GraalVM Native Image NHEE X com.mysql.
cj.jdbc.MysqlXADataSource IR IE A%,

[
{
"condition":{"typeReachable":"com.mysql.cj.jdbc.MysqlXADataSource"},
"name" :"com.mysql.cj.jdbc.MysqlXADataSource",
"allPublicMethods": true,
"methods": [{"name":"<init>","parameterTypes":[] }]
3
]

6. YT EIEIL ShardingSphere JDBC ] ClickHouse /5 5, P HEF8h5 | AHER A=A
classifier 4 http fJ ClickHouse JDBC 35/, J#| |-, ShardingSphere i GraalVM Native Image
B AR A classifier & all i com. clickhouse:clickhouse-jdbc, [AN Uber Jar &%
FORHEEE M GraalVM Reachability Metadata, RJRERIECE G AR,

<project>
<dependencies>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
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<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-parser-sql-clickhouse</artifactId>
<version>${shardingsphere.version}</version>
</dependency>
<dependency>
<groupId>com.clickhouse</groupId>
<artifactId>clickhouse-jdbc</artifactId>
<version>0.6.3</version>
<classifier>http</classifier>
</dependency>
</dependencies>
</project>

7. % https://github.com/grpc/grpc-java/issues/10601 M, HAPUWRETEHSIANT org.
apache.hive:hive-jdbc, NMIFHFEEINHM classpath Y META-INF/native-image/io.
grpc/grpc—netty-shaded XX NAIEE W AR native-image. properties,

Args=--initialize-at-run—-time=\
jo.grpc.netty.shaded.io.netty.channel.ChannelHandlerMask,\
jo.grpc.netty.shaded.io.netty.channel.nio.AbstractNioChannel,\
jo.grpc.netty.shaded.io.netty.channel.socket.nio.SelectorProviderUtil,\
jo.grpc.netty.shaded.io.netty.util.concurrent.DefaultPromise,\
jo.grpc.netty.shaded.io.netty.util.internal.MacAddressUtil,\
jo.grpc.netty.shaded.io.netty.util.internal.SystemPropertyUtil,\
io.grpc.netty.shaded.io.netty.util.NetUtilInitializations,\
jo.grpc.netty.shaded.io.netty.channel.AbstractChannel,\
jo.grpc.netty.shaded.io.netty.util.NetUtil,\
jo.grpc.netty.shaded.io.netty.util.internal.PlatformDependent,\
jo.grpc.netty.shaded.io.netty.util.internal.PlatformDependent0,\
jo.grpc.netty.shaded.io.netty.channel.DefaultChannelPipeline,\
io.grpc.netty.shaded.io.netty.channel.DefaultChannelld,\
io.grpc.netty.shaded.io.netty.util.ResourcelLeakDetector,\
jo.grpc.netty.shaded.io.netty.channel.AbstractChannelHandlerContext,\
jo.grpc.netty.shaded.io.netty.channel.ChannelOutboundBuffer,\
jo.grpc.netty.shaded.io.netty.util.internal.InternalThreadlLocalMap,\
jo.grpc.netty.shaded.io.netty.util.internal.CleanerJava9g,\
jo.grpc.netty.shaded.io.netty.util.internal.StringUtil,\
jo.grpc.netty.shaded.io.netty.util.internal.CleanerJava6,\
jo.grpc.netty.shaded.io.netty.buffer.ByteBufUtilsHexUtil,\
jo.grpc.netty.shaded.io.netty.buffer.AbstractByteBufAllocator,\
jo.grpc.netty.shaded.io.netty.util.concurrent.FastThreadLocalThread,\
io.grpc.netty.shaded.io.netty.buffer.PoolArena,\
jo.grpc.netty.shaded.io.netty.buffer.EmptyByteBuf,\
jo.grpc.netty.shaded.io.netty.buffer.PoolThreadCache,\
jo.grpc.netty.shaded.io.netty.util.AttributeKey

ShardingSphere [ BTN {#H H Maven #iH i0. github.linghenggian:hive-server2-jdbc-driver-thin
RAE GraalVM Native Image R iE Al 4.
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8. T https://github.com/oracle/graal/issues/7979 M, XM com.oracle.database.
jdbc:o0jdbc8 Maven &1 Oracle JDBC Driver JCiATE GraalVM Native Image N f,

9. HITF https://github.com/apache/doris/issues/9426 HIFZM, 4j@id Shardinghere JDBC iE#E %
Apache Doris FE, F/'35 H1THEM apache/doris EMEEHAE M GraalVM Reachability Meta-
datao

FEAFIM

A BTEFTBTETIRE, M RUAT2 5 AR5k 5 ShardingSphere ¢ GraalVM Reachability Meta-
datao

ok E ZIE /D 5 ShardingSphere Jo R EE =77 YT GraalVM Reachability Metadata i, fALHEZ
£ https://github.com/oracle/graalvm-reachability-metadata FTFF# Y issue, FHHER B ST, 6=
J5 FEGRSLF) GraalVM Reachability Metadata [ PR,

AT ik RE, ShardingSphere £ Maven 15t shardingsphere-infra-reachability-metadata
FEHIEE T E85 58 = J7 E GraalVM Reachability Metadata,

ShardingSphere X{£ GraalVM Native Image NAYRIHMERYSRIE, /2ifid GraalvM Native Build Tools fY
Maven Plugin I K52, BIEAE JVM NafTH#Tii, vEciis] b Junit AR5, HIEHEN
GraalVM Native Image #17 nativeTest SKRIIIAXE GraalvVM Native Image R FEITlNI7E 252,

ShardingSphere % X T, 1. shardingsphere-test-native f Maven Module, flF} na-
tiveTest $2 Bt/ N TN T8, TR F 8% 1M nativeTest NICIAMEHAE =77 %, 2.
nativeTestInShardingSphere [ Maven Profile, i F% shardingsphere-test-native f&t
YR B TCINAFT A GraalVM Native Image fI#A4T nativeTest, 3. generateMetadata [/ Maven Pro-
file, il T-7F GraalVM JIT Compiler R GraalVM Tracing Agent 7B TR, DLREMIH 1 GraalvM
Reachability Metadata,

i ts

DT A A I B &L
1. GraalVM CE 22.0.2, #05 GraalVM CE 22.0.2 &) GraalVM & {7, LA GraalVM Native
Image J{,
2. 1% GraalVM Native Image Fiis ZHVAM T B4%, DA https://www.graalvm.org/latest/reference

-manual/native-image/#prerequisites 9k,

3. A[J&1T Linux Containers Y Docker Engine, {5 testcontainers-java 3% [ Container Runtime,

PA https://java.testcontainers.org/supported_docker_environment/ J9#,

ARSI LLVM Backend for Native Image, RX73AlIJiE7E Ubuntu, Windows 5 Windows
Server N AJBERYFT TR R1F,
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Ubuntu

B sk & AL T8 Ubuntu 22.04.5 LTS SXfI R, HERE git
AJ{E bash @I U N a4 F| ] SDKMAN! Z2%E GraalVM CE,

sudo apt install unzip zip -y

curl -s "https://get.sdkman.io" | bash
source "$SHOME/.sdkman/bin/sdkman-init.sh"
sdk install java 22.0.2-graalce

sdk use java 22.0.2-graalce

AJTE bash JEIT AN N2 45915 GraalVM Native Image FIr s 22 YA T 2 4%,

sudo apt-get install build-essential zliblg-dev -y

AJ{E bash J#IL U @14 2225 Rootful #3UA Docker Engine, A AITIRH K /etc/docker/daemon.
json (BRI logging driver,

sudo apt update && sudo apt upgrade -y

sudo apt-get remove docker.io docker-doc docker-compose docker-compose-v2 podman-
docker containerd runc

cd /tmp/

sudo apt-get install ca-certificates curl

sudo install -m 0755 -d /etc/apt/keyrings

sudo curl -fsSL https://download.docker.com/linux/ubuntu/gpg -o /etc/apt/keyrings/
docker.asc

sudo chmod a+r /etc/apt/keyrings/docker.asc

echo \

"deb [arch=$(dpkg --print-architecture) signed-by=/etc/apt/keyrings/docker.asc]
https://download.docker.com/1linux/ubuntu \

$(. /etc/os-release && echo "SVERSION_CODENAME") stable" | \

sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

sudo apt-get update

sudo apt-get install docker-ce docker-ce-cli containerd.io docker-buildx-plugin
docker-compose-plugin -y

sudo groupadd docker

sudo usermod -aG docker SUSER

newgrp docker
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Windows

R TIEkE AL T H1HY Windows 11 Home 24H2 XN, HEZEEMECE git-for-windows/git
PowerShell/PowerShell,

AJ7E Powershell 7 JE U N &2 A version-fox/vfox %% GraalvVM CE,

winget install version-fox.vfox

if (-not (Test-Path -Path $PROFILE)) { New-Item -Type File -Path $PROFILE -Force };
Add-Content -Path $PROFILE -Value 'Invoke-Expression "$(vfox activate pwsh)"'

# AR T Powershell 7 £Kif

vfox add java

vfox install java@22.0.2-graalce

vfox use --global java@22.0.2-graalce

X4 Windows FHE M, ZERAWEML C:\users\shard\.version-fox\cache\java\v-22.0.
2-graalce\java-22.0.2-graalce\bin\java.exe BZMIN @ Windows B kG, K24
. BRZ# https://support.microsoft.com/en-us/windows/risks-of-allowing-apps-through-windo
ws-firewall-654559af-3f54-3dcf-349f-71ccd90bec5e o

AJTE Powershell 7 @I 4N R 22225 49R1% GraalVM Native Image FifR 2 AN T B8E, RreEEm R, JF
K H I RETT BN Visual Studio FHE W SEVFATE,

winget install --id Microsoft.VisualStudio.2022.Community

¥TH visual Studio Installer PAMEEXVisual Studio Community 2022 1 T{EffE, 4k £
HMNAS#EINAN R c++ NEREAAGERTEN,

AJTE Powershell 7 JEH 41 N a4 fF F WSL2 J£1%E Ubuntu WSL HEKIA Linux Z1ThR.

wsl --install

SE WSL2 B HJG, f£ https://rancherdesktop.io/ REMZ% rancher-sandbox/
rancher-desktop, HiX&M A dockerd(moby) ] Container Engine, AXAIIRHEIK Linux
KAThR rancher-desktop ] /etc/docker/daemon. json FIERIA logging driver,
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Windows Server

X FIEHE M Windows Server 2025 L5, #{EZE[RF Windows 11 Home 24H2, {H windows-latest
Y Github Actions Runner SCf5|JEi£I21T Linux Containers, [Altt ShardingSphere 9 Windows 1% &
nativeTest [/ CI,

IR 5T
7E GraalVM JIT Compiler FHITE TR

FiXFFTE GraalVM JIT Compiler N, BITE#EF %1% GraalVM Native Image HJ/& T F 4T nativeTest fH
KHFITINA, ATHATI R4,

git clone git@github.com:apache/shardingsphere.git
cd ./shardingsphere/
./mvnw -PgenerateMetadata -e -T 1C clean test

7E GraalVM Native Image FTHITE TR

AN@E A Ra4 N shardingsphere-test-native THHYR A TTMIXFTFRN GraalVM Native Im-
age F1HA4T nativeTest,

git clone git@github.com:apache/shardingsphere.git
cd ./shardingsphere/
./mvnw -PnativeTestInShardingSphere -e -T 1C clean test

¥ Windows i H & 1, ZR AR HEM C:\users\shard\shardingsphere\test\native\
target\native-tests.exe.exe HEHYN HiEIE Windows B kKGN, MYt Tx3%
https://support.microsoft.com/en-us/windows/risks-of-allowing-apps-through-windows-firewall-654
559af-3f54-3dcf-349f-71ccd90bcc5ce o

4 A F1SE X GraalVM Reachability Metadata

R nativeTest AT R M, M v 5o K 4 K #] & B GraalVM  Reachability Meta-
data, JFf F zh V4 ¥ shardingsphere-infra-reachability-metadata T R BR
Y classpath H1, META-INF/native-image/org.apache.shardingsphere/
shardingsphere-infra-reachability-metadata/ XX FHAZ, PAEE nativeTest,
MAEFE, a[ffH org.junit.jupiter.api.condition.DisabledInNativeImage i fi# ok
org.graalvm.nativeimage.imagecode M System Property, PABEiliRor B CilliXfE GraalvM
Native Image NIi&{To

generateMetadata [ Maven Profile ¥47f shardingsphere-infra-reachability-metadata
T OB B classpath H1, META-INF/native-image/org.apache.shardingsphere/
generated-reachability-metadata/ XHRTF, AR ERZCTHB GraalVM Reachability
Metadata SCf4, RIIEI Q0T < ey BRAC R I AR
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git clone git@github.com:apache/shardingsphere.git
cd ./shardingsphere/
./mvnw -PgenerateMetadata -e -T 1C clean test native:metadata-copy

ERE AT RE TR ZFBNAE BIRRY JSON 45 H, &N 8% Maven Profile Al GraalVM Tracing
Agent [¥] Filter §%, %% shardingsphere-infra-reachability-metadata T, F3)
WM 2 s JSON 45 H N . F META-INF/native-image/org.apache.shardingsphere/
shardingsphere-infra-reachability-metadata/ Xff£ ', i META-INF/native-image/
org.apache.shardingsphere/generated-reachability-metadata; " £ H X M H
generateMetadata [ Maven Profile 4%,

X F I3 28 A0 W 3R S 32 F Y GraalVM Reachability Metadata, 1 Wik # N % X &
shardingsphere-test-native F & Ay classpath HJ META-INF/native-image/
shardingsphere-test-native-test-metadata/ T,

E &N PR

resource-config.json R

% https://github.com/apache/shardingsphere/issues/33206 M, FEZEHIT ./mvnw
-PgenerateMetadata -T 1C -e clean test native:metadata-copy &, infra/
reachability-metadata/src/main/resources/META-INF/native-image/org.apache.

shardingsphere/generated-reachability-metadata/resource-config.json <4 A

RIS e XTI/ JSON £5H,
¥ Ubuntu, 250,

"resources":{
"includes":[{
"condition":{"typeReachable":"org.apache.shardingsphere.proxy.backend.
config.ProxyConfigurationLoader"},
"pattern":"\\Qhome/runner/work/shardingsphere/shardingsphere/test/native/
src/test/resources/test-native/yaml/proxy/databases/postgresql//global.yaml\\E"
s {
"condition":{"typeReachable":"org.apache.shardingsphere.proxy.backend.
config.ProxyConfigurationLoader"},
"pattern":"\\Qhome/runner/work/shardingsphere/shardingsphere/test/native/
src/test/resources/test-native/yaml/proxy/databases/postgresql/\\E"
b, {
"condition":{"typeReachable":"org.apache.shardingsphere.proxy.backend.
config.ProxyConfigurationLoader"},
"pattern":"\\Qhome/runner/work/shardingsphere/shardingsphere/test/native/
src/test/resources/test-native/yaml/proxy/features/sharding//global.yaml\\E"
b, {
"condition":{"typeReachable":"org.apache.shardingsphere.proxy.backend.

config.ProxyConfigurationLoader"},
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"pattern":"\\Qhome/runner/work/shardingsphere/shardingsphere/test/native/
src/test/resources/test-native/yaml/proxy/features/sharding/\\E"

13,
"bundles":[]

%5 ShardingSphere $25¢ PR ASHk# NAAL TN MRIX L (0 & 400 B 14H) JSON 28 H, JF55 htps:
//github.com/oracle/graal/issues/8417 #ZfR IR,

BTl e PR Y

X F  shardingsphere-test-native #J  Maven  Module, I & % ff i  Jo.
kotest:kotest-runner-junit5-jvm:5.5.4 % 7E Junit B test listener mode FIF{E
failed to discover tests [AIRHIIMIAZE,

T Mockito Inline JG{AfE GraalVM Native Image RI&1T, MiE#H7E L Maven BIHAY BE T H
Mockito,

XFF testcontainers,*f org. testcontainers.utility.MountableFile#forClasspathResource(String)
H{E N BN org.testcontainers.utility.MountableFile#forHostPath(java.nio.
file.Path), LPUEFF https://github.com/testcontainers/testcontainers-java/issues/7954 UM, %5

B,

import org.junit.jupiter.api.Test;
import org.testcontainers.containers.PostgreSQLContainer;
import org.testcontainers.utility.MountableFile;
class SolutionTest {
@Test
void test() {
try (PostgreSQLContainer<?> container = new PostgreSQLContainer<>(
"postgres:17.5-bookworm") .withCopyFileToContainer (
MountableFile.forClasspathResource("test-native/sh/postgres.sh"),
"/docker-entrypoint-initdb.d/postgres.sh")) {

container.start();

NN,

import org.junit.jupiter.api.Test;
import org.testcontainers.containers.PostgreSQLContainer;
import org.testcontainers.utility.MountableFile;
import java.nio.file.Paths;
class SolutionTest {

@Test

void test() {

try (PostgreSQLContainer<?> container = new PostgreSQLContainer<>(
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"postgres:17.5-bookworm") .withCopyFileToContainer (
MountableFile.forHostPath(Paths.get("src/test/resources/test-
native/sh/postgres.sh").toAbsolutePath()),
"/docker-entrypoint-initdb.d/postgres.sh")) {
container.start();

BTt py E R R

32 https://github.com/apache/shardingsphere/issues/35052 # M, org.apache.shardingsphere.
test.natived.jdbc.modes.cluster.EtcdTest FYBAITTIIATCIEAEEIL Windows 11 Home 24H2
Ym1%M GraalVM Native Image Ni&1T,

org.apache.shardingsphere.test.natived.proxy.transactions.base.SeataTest ©
WEEH, FOVAE Github Actions Runner HUT IS ITINCR- S BCR A e oI 3W TDBC 4 ER

9.2 ShardingSphere-Proxy

Bt & /2 ShardingSphere-Proxy H1MfE— 5 A& # A B AT, @I & 0T DATRIETE WA #Ef# ShardingSphere-
Proxy FiriR LAY BE,
AFETi & ShardingSphere-Proxy IELE S % F/, FFEN AT 4 A 5,

ShardingSphere-Proxy f2fit5: T YAML WEC & 775, F{H/H DistSQL 1T H, WIIACE, MAIFLE
AIARTERIE B . 5 08, BRI, o TEEDRE, I HRESINEA,

FUNECE#B 7> 5 ShardingSphere-JDBC HY YAML Bl B 5242 —%(, DistSQL 5 YAML Bl EREWSHE B HUK,

9.2.1 B&hF AR

ARENTEAN4 ShardingSphere-Proxy MHIEHRE 1 8 S AH IR AE,

fERTHH AT E

El- =W
=20 EI%\

A FES AP uariE I Bk % A1 £1)5 3)) ShardingSphere-Proxy,
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i ts

i 3kl % A B )3 80 Proxy, 7R ZE3A5E EL#% Java JRE 8 B SRR,

1BREDR

1. #£BY ShardingSphere-Proxy — 3l & ffi 2
12 AU ARE,
2. fit® conf/global.yaml

ShardingSphere-Proxy & TR 1E global.yaml HELE, ELEHM S ShardingSphere-JDBC —&X, iH
SEH AL E,

HMAETUES% > DRACE * B M E
3. FC# conf/database-*.yaml

EiX conf H3X FLA database- RIZIFLIIXAF, @1: conf/database-sharding.yaml XfF, i#
P RN, 325 7y BEMNECE, BLE A NIESFLE T, database-*.yaml XY #5537 DAE:
HEfif4, ShardingSphere-Proxy Xl &2 MPHELHIRIR, B DL database- HiZm44 M YAML Bl &
X, By — B HEEdER,

4. (A[%) 5IAEHEZEIR S
W J5 Ui HE PostgreSQL B¢ openGauss HHEE, 25| NEAMKH,

SR 5 U ERE MySQL BUEE, 18 F# mysql-connector-java-5.1.49.jar 8{# mysql-connector-java-
8.0.11.jar, FRHMA ext-1ib H,

5. (AiE) SIASERHE AR

ShardingSphere-Proxy BRINSE i ZooKeeper Curator 24, AN ZooKeeper To/ii5 | N H Ak
#fio

UTRERHSE U Etcd, 724 Eted MRHIY vertx-grpe 4.5.1 Ml vertx-core 4.5.1 EHllZ H3% ext-11ib,
6. (ANE) SIAD T RE ST

5 ShardingSphere-JDBC {77 MR, BARA[Z% 7)1 55,
7. (A% SIANEEXEE

Y P IR B AR, ANEE Uy RECE M B e I, Do sl

1. S2I “ShardingAlgorithm® BOENXMEESLIZE,

2. 7B ‘resources’ BRTEIE 'META-INF/services’ BR.

3. £ 'META-INF/services' BRTHEXH 'org.apache.shardingsphere.sharding.spi.
ShardingAlgorithm’

4. BEMENLRELRSANEXH ‘org.apache.shardingsphere.sharding.spi.
ShardingAlgorithm’

5. ¥ LR Java XHITEK jar €,

6. FLER jar B¥ENE “ext-1ib’ BR.

7. BRERBEXEEEMERN Java XHSIAERET YAML Xfd, BEEESE [BREMM] (https://
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shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/
yaml-config/)o

8. A3/ ShardingSphere-Proxy

Linux/macOS #1E R4 151217 bin/start.sh, Windows #{ER 4151217 bin/start.bat J33)
ShardingSphere-Proxy. BRIAMWTUG 3307, ERIABLE HRY Proxy Y conf Bk, BahIART B
e miTim I, BLEXHAEES, P R:

bin/start.sh [port] [/path/to/conf]

9. i % F %% ShardingSphere-Proxy
PH4T MySQL / PostgreSQL / openGauss HJ% i i % B #E1#1F ShardingSphere-Proxy HIA],
i/ MySQL % /i J%4% ShardingSphere-Proxy:

mysql -h${proxy_host} -P${proxy_port} -u${proxy_username} -pS${proxy_password}
fi /] PostgreSQL % F¥iiii% 4% ShardingSphere-Proxy:
psgl -h ${proxy_host} -p ${proxy_port} -U ${proxy_username}

i/l openGauss % F'Viiti%#% ShardingSphere-Proxy:

gsql -r -h ${proxy_host} -p ${proxy_port} -U ${proxy_username} -W ${proxy_password}

{& M3 Docker

El- =W
==} EI%\

AT FEENEUAIEIL Docker JE4] ShardingSphere-Proxy.

’4

il

RS

p=

~

{#iFH Docker Ji3) ShardingSphere-Proxy JCAUERY MK,

BRIETE
1. 3£H{ Docker %1%
« FR— (%) M DockerHub FKEY

docker pull apache/shardingsphere-proxy

« 773 KEX master 73 X EBTER{% . https://github.com/apache/shardingsphere/pkgs/containe
r/shardingsphere-proxy

- TR= BITHEBER
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git clone https://github.com/apache/shardingsphere
./mvnw clean install
cd shardingsphere-distribution/shardingsphere-proxy-distribution

./mvnw clean package -Prelease,default-dep,docker

WELER DL R A, &R Docker daemon HFEELIBTT,

I/0 exception (java.io.IOException) caught when processing request to {}->unix://
localhost:80: Connection refused?

2. Fit&E conf/global.yaml fll conf/database-*.yaml
A LA Docker & s FRARHUAC B SRS, 5 DLEIfE FALER B

docker run -d --name tmp --entrypoint=bash apache/shardingsphere-proxy
docker cp tmp:/opt/shardingsphere-proxy/conf /host/path/to/conf

docker rm tmp
T A SN 2R AT RE S 18 NI IA A 2 5, WIS shiN R ek 2 2 s B IR A6 1R, 18
ffifk conf/database-*.yaml FLE A EERIEHE R IP 7] DA Docker 2 a N ER IR,
BRI E1ES % ShardingSphere-Proxy /o st - {8 F 3 & 46 €2,
3. (AMik) 5IAEE = KkHel 3 e L ETE

WRFAELAMERTK: * ShardingSphere-Proxy 5 ¥ififi l MySQL #4882 ; * (HH B & &%, * HH
Eted {E NS B ATEM UL,

TBTEE EVPERAME O ext-1ib HR, 323 ShardingSphere-Proxy J& a8/ T - i — @kl % A
CLA R R A B,

4. JA3) ShardingSphere-Proxy & #%
BEFHLF conf 5 ext-1ib HRHERBIRZT, BHiAds:

docker run -d \
-v /host/path/to/conf:/opt/shardingsphere-proxy/conf \
-v /host/path/to/ext-1lib:/opt/shardingsphere-proxy/ext-1lib \
—e PORT=3308 -pl13308:3308 apache/shardingsphere-proxy:latest

Hp) ext-1ib 7R, HP A% 4E#, ShardingSphere-Proxy BN 3307, AJ UM IR &
-e PORTH5E, HENX JVM HXSE BT INRZ & JVM_OPTS X HE,

TiHH:

X FF%E CGROUP_MEM_OPTS %4 f: H T ERSIMNEHIZEMHXNGESE, MATHIERIMERN:

-XX:InitialRAMPercentage=80.0 -XX:MaxRAMPercentage=80.0 -XX:MinRAMPercentage=80.0

5. {H % % ShardingSphere-Proxy
1E2% ShardingSphere-Proxy J& sl Ft - i H il & i
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¥J% GraalvM Native Image(Alpha)

El- =W
B> EI%\

AN EBAHWMMIET GraalVM CE [ native-image @447 T EME ShardingSphere Proxy M)
GraalVM Native Image, PAMEL &It GraalVM Native Image M Docker Image, Sharding-
Sphere Proxy ] GraalVvM Native Image TEASCH$5{X ShardingSphere Proxy Native,

KT NEW KT Docker Image ¥JNEIL https://downloads.apache.org, https://repository.apach
e.org % ASF ‘B J7RIE#IT/3 K. Docker Image {X7E GitHub Packages, Docker Hub % NiFEIETE
AT B

ShardingSphere Proxy Native A[ AT DistSQL, IXEMRAE LR EATREFE BB EHEER YAML X
fF, BRINEMLS, ShardingSphere Proxy Native HH{X 15,

1. 5 ShardingSphere Proxy BRIABL B —EHI, —&R 5 JAR MGIEEY)

2. ShardingSphere 4E47 B A K588 =75 iKH#iY GraalVM Reachability Metadata
RTTNAREL T UM RGIANE . —,

1. Linux (amd64, aarch64)

2. MacOS (amdé64, aarch64/M1)

3. Windows (amd64)
AT N AR 52 5] ShardingSphere JDBC —{If] GraalVM Native Image fEIC R HIRR I,

MR H P E A ShardingSphere Proxy Native H{H % =7 JAR, s & ff A UPX
J£ 46 % ¥ J5 B9 GraalVM  Native Image, M 7% ZE B X Maven K org.apache.
shardingsphere:shardingsphere-proxy-native-distribution MJiE#E, &% KR XM
TRREAE—,

i 75 282X ShardingSphere Proxy Native FYERIAELE, & E I MBI REEEDN Docker Image
fER— T AL,

B R IE1¥932 8 Docker Image {F

7% ShardingSphere Proxy Native [ Docker Image £ https://github.com/apache/shardingsphere/p
kgs/container/shardingsphere-proxy-native fFfER R, ShardingSphere Proxy Native HBRIAN
3307, ECEXMFM /opt/shardingsphere-proxy/conf fl#,

R [FIF5 %Y Docker Image 77 /£ 2 FHEASH) GraalVM Native Image FZEf& Docker Image Tag,
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EhASHEIZRY GraalvM Native Image

RIZFEEES global.yaml 1Y conf XHFKAN . /custom/conf, FEERIELA NH Docker Com-
pose XPFXT oh&HEIZHY GraalVM Native Image JEASH ShardingSphere Proxy Native #4170,

services:
apache-shardingsphere-proxy-native:
image: ghcr.io/apache/shardingsphere-proxy-
native:da826af47804dae79blba5717af86792726745fd
volumes:
- ./custom/conf: /opt/shardingsphere-proxy/conf
ports:
- "3307:3307"

YEN#NFE, gher.io/apache/shardingsphere-proxy-native:latest ] Docker Image Tag 1%
eI BhSHEZR) GraalVM Native Image.

KEBSFEASHEIZHY GraalvVM Native Image

N—

AT NBAN RT3 H#247 1inux/amd64 0S/Arch Containers Y Container Runtime {8 FH,

RIZFEEES global.yaml 1 conf XHFKAN . /custom/conf, FEERIETA NHY Docker Com-
pose XXX REFDERSHEER GraalVM Native Image JE#A ShardingSphere Proxy Native 1T
Mk, RFNEFEN), hAHEEMN GraalvM Native Image XM [ Docker Image Tag .k -mostly
JE 5o

services:
apache-shardingsphere-proxy-native:
image: ghcr.io/apache/shardingsphere-proxy-
native:da826af47804dae79b1lba5717af86792726745fd-mostly
volumes:
- ./custom/conf:/opt/shardingsphere-proxy/conf
ports:
- "3307:3307"

ST BASHEIZN GraalVM Native Image

WA NBAN R T 21277 1inux/amd64 0S/Arch Containers Y Container Runtime {8 FH,

RIZFEEES global.yaml i conf XFKHN . /custom/conf, FEERIETA AT Docker Com-
pose XX STLERSHEEN GraalVvM Native Image JE#A ShardingSphere Proxy Native 317l
e RFFNFFEN, BISHFEEN GraalvM Native Image XMWY Docker Image Tag fill b -static &

X
%‘X o

services:
apache-shardingsphere-proxy-native:

image: ghcr.io/apache/shardingsphere-proxy-
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native:da826af47804dae79blba5717af86792726745fd-statqic
volumes:
- ./custom/conf:/opt/shardingsphere-proxy/conf
ports:
- "3307:3307"

MiEES 93

A NIRRT, JFRFA 2 Mk,

1. FEARZEEARM T BREMIEN ~, #WEES ShardingSphere Proxy Native F=#JfJ Linux Docker
Image

2. TELHEAM T HEEMIEIT, #MEELS ShardingSphere Proxy Native /=%, X T Windows, AJJ#
o HIRIZ A . exe TEAH GraalVM Native Image

FRTFEEBRRE X SPI LAY JAR T 56 = /5 k%A JAR

FF&E T RE TR B AH A7 15 B E X SPI SEELY JAR BUEE = /7 KHAT JAR, RI7E MNIRRD AR, &0K
distribution/proxy-native/pom.xml X dependencies #7r. — NI MySQL JDBC
Driver KEFI7REIANTTR, #H3€ JAR NS E AA M Maven 2%, Maven Central FZfE Maven 2/,

<dependencies>
<dependency>
<groupId>com.mysql</groupId>
<artifactId>mysql-connector-j</artifactId>
<version>9.3.0</version>
</dependency>
</dependencies>

#3932 Linux Docker Image
ARG

DUHRE DATE IR B 202,
1. OpenJDK 11 B iR A
2. A[JZ1T Linux Containers ff] Docker Engine

T HINHETE Ubuntu 55 Windows T AIRERI AT AR 1E1F,
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Ubuntu

R BIME AL T H71HY Ubuntu 22.04.5 LTS SLf5 N, HEECHE git, RJ{E bash i@id 40 R a2 FIF SDKMAN !
%% Open]DK 21,

sudo apt install unzip zip -y

curl -s "https://get.sdkman.io" | bash
source "$HOME/.sdkman/bin/sdkman-init.sh"
sdk install java 21.0.7-ms

sdk use java 21.0.7-ms

AJ{E bash J#I A R @14 222 Rootful #3UHY Docker Engine, A AITIH K /etc/docker/daemon.
json BRI logging driver,

sudo apt update && sudo apt upgrade -y

sudo apt-get remove docker.io docker-doc docker-compose docker-compose-v2 podman-—
docker containerd runc

cd /tmp/

sudo apt-get install ca-certificates curl

sudo install -m 0755 -d /etc/apt/keyrings

sudo curl -fsSL https://download.docker.com/linux/ubuntu/gpg -o /etc/apt/keyrings/
docker.asc

sudo chmod a+r /etc/apt/keyrings/docker.asc

echo \

"deb [arch=$(dpkg --print-architecture) signed-by=/etc/apt/keyrings/docker.asc]
https://download.docker.com/Llinux/ubuntu \

$(. /etc/os-release && echo "SVERSION_CODENAME") stable" | \

sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

sudo apt-get update

sudo apt-get install docker-ce docker-ce-cli containerd.io docker-buildx-plugin
docker-compose-plugin -y

sudo groupadd docker

sudo usermod -aG docker S$SUSER

newgrp docker

Windows

BRI TIBRE AL TH1HY Windows 11 Home 24H2 X, HEZEMEE git-for-windows/git
PowerShell/PowerShell,

AJTE Powershell 7 B W R F|H version-fox/vfox %% Open]DK 21,

winget install version-fox.vfox

if (-not (Test-Path -Path $PROFILE)) { New-Item -Type File -Path S$SPROFILE -Force };
Add-Content -Path $PROFILE -Value 'Invoke-Expression "$(vfox activate pwsh)"'

# IEEYSREITFREY Powershell 7 i
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vfox add java
vfox install java@21l.0.7-ms
vfox use --global java@21.0.7-ms

2 Windows S H M, BRI C:\users\lingh\.version-fox\cache\java\v-21.0.
7-ms\java-21.0.7-ms\bin\java.exe BZAIN FHi@EId Windows kK3, M4t TRS%
https://support.microsoft.com/en-us/windows/risks-of-allowing-apps-through-windows-firewall-654
559af-3f54-3dcf-349f-71ccd90bec5e 6

AJ{E Powershell 7 3@ R a4 5 A WSL2 3% Ubuntu WSL NERIA Linux Z1THR.

wsl --1install

SERX WSL2 WG )5, fE https://rancherdesktop.io/ R#EMZE rancher-sandbox/
rancher-desktop, HiXEM# H dockerd(moby) fJ Container Engine, A ALK Linux
%A4ThR rancher-desktop 1 /etc/docker/daemon. json [EKIA logging driver,

MR B S EhAHEIERY GraalVM Native Image Y Docker Image

AIPRATAN R an A,

git clone git@github.com:apache/shardingsphere.git
cd ./shardingsphere/
./mvhw -am -pl distribution/proxy-native -T1C "-Pdocker.build.native.linux" "-

DskipTests" clean package

—/NAJRERY Docker Compose 7RI,

services:
apache-shardingsphere-proxy-native:
image: apache/shardingsphere-proxy-native:5.5.3-SNAPSHOT
volumes:
- ./custom/conf:/opt/shardingsphere-proxy/conf
ports:
- "3307:3307"

MR B S KEP S FRSHEIZD GraalvM Native Image B9 Docker Image

AIPRATAN R an A,

git clone git@github.com:apache/shardingsphere.git

cd ./shardingsphere/

./mvnw —am -pl distribution/proxy-native -T1C "-Pdocker.build.native.linux" "-
Dproxy.native.dockerfile=Dockerfile-linux-mostly" "-Dproxy.native.image.tag=5.5.3-
SNAPSHOT-mostly" "-DskipTests" clean package

—/NAJHER Docker Compose 7:f3l 4,
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services:
apache-shardingsphere-proxy-native:
image: apache/shardingsphere-proxy-native:5.5.3-SNAPSHOT-mostly
volumes:
- ./custom/conf:/opt/shardingsphere-proxy/conf
ports:
- "3307:3307"

MR B SRS HEEN GraalvVM Native Image HY Docker Image

AIPRATAN R an A,

git clone git@github.com:apache/shardingsphere.git

cd ./shardingsphere/

./mvnw —am -pl distribution/proxy-native -T1C "-Pdocker.build.native.linux" "-
Dproxy.native.dockerfile=Dockerfile-linux-static" "-Dproxy.native.image.tag=5.5.3-
SNAPSHOT-static" "-DskipTests" clean package

—NATHEMY) Docker Compose /-5,

services:
apache-shardingsphere-proxy-native:
image: apache/shardingsphere-proxy-native:5.5.3-SNAPSHOT-static
volumes:
- ./custom/conf:/opt/shardingsphere-proxy/conf
ports:
- "3307:3307"

1A=
i ts

DTRRE AR IR 75 04,
1. GraalVM CE 22.0.2, #{5 GraalVM CE 22.0.2 &M GraalVM RiiF&1Th. PA GraalVM Native
Image J{,
2. %% GraalVM Native Image FTFR 2 UA M T B 5%, DA https://www.graalvm.org/latest/reference

-manual/native-image/#prerequisites A,

1£ Ubuntu 55 Windows FAJBERYFTFERIES T A FIINIA—8, EARFEZREE Container Runtime,
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BSRIFFTEIA TR

TFRBWNFRE KEOBRSHEHEN GraalVM Native Image B Se2B4SHEEM GraalVM Native
Image, WIFFEH https://www.graalvm.org/latest/reference-manual/native-image/guides/build-stati

c-executables/ B3R, MIFEICHEAE musl,

3R TH7SFEIERY GraalvVM Native Image

AIPRATAN R an A,

git clone git@github.com:apache/shardingsphere.git

cd ./shardingsphere/

./mvnw -am -pl distribution/proxy-native -T1C -DskipTests "-Prelease.native" clean
package

IR A ER ) BR7S HEE Y GraalVM Native Image

A PATAN T A A i

git clone git@github.com:apache/shardingsphere.git

cd ./shardingsphere/

./mvnw —am -pl distribution/proxy-native -T1C -DskipTests "-Prelease.native" '"-
DbuildArgs=-H:+AddAllCharsets,-H:+StaticExecutableWithDynamicLibC" clean package

VIR 2 FHSHEIZRY GraalVM Native Image

AIPATAN R A,

git clone git@github.com:apache/shardingsphere.git

cd ./shardingsphere/

./mvnw —am -pl distribution/proxy-native -T1C -DskipTests "-Prelease.native" "-
DbuildArgs=-H:+AddAllCharsets,--static,--libc=musl" clean package

{8 M3 GraalVM Native Image

JCit GraalVM Native Image J& T+ 24250k, J@Id&417/53) Native Image, #iT 24 E 3 NS,
1. % 1 M2%Ch ShardingSphere Proxy Native i F 3 1,
2. FH2NSHONH P RME NS global.yaml LB XIS,
3. H3NSECNENITENL, WHER 0.0.0.0 MAVHEREIEER F i Al 15 A ShardingSphere

Proxy Native,
CLIE AT GraalVM Native Image H G ATIZE MSITSE. XEKE,
1. FFP{YAT#ER & GraalVM Native Image S REHI%E JVM 25
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2. P TCIEEN A E SE AT GraalVM Native Image f 3SR E JVM 2%
Ubuntu MEXEFERS global.yaml Y conf XHIH /tmp/conf, BIRERIREIA,

cd ./shardingsphere/

cd ./distribution/proxy-native/target/apache-shardingsphere-5.5.3-SNAPSHOT-
shardingsphere-proxy-bin/bin

./proxy-native "3307" "/tmp/conf" "0.0.0.0"

Windows NMRIZEFEEE global.yaml #Y conf XfFKM C:\Users\shard\Downloads\conf,
A RERI RIS,

cd ./shardingsphere/

cd ./distribution/proxy-native/target/apache-shardingsphere-5.5.3-SNAPSHOT-
shardingsphere-proxy-bin/bin

./proxy-native.exe "3307" "C:\Users\shard\Downloads\conf" "0.0.0.0"

PRSI
GraalVM Native Image Z{F%E#%

—IE O NI A BN LSS GraalvM Native Image,

IR FHAEHFTIZ1T 1inux/amd64 OS/Arch Containers f) Container Runtime, F75 ¥ IK15H/MA
TR Docker Image i, A& EFH A2 ERSHEZN GraalVM Native Image 5l TEFRSHEEN
GraalVM Native Image, & 2% https://www.graalvm.org/latest/reference-manual/native-ima
ge/guides/build-static-executables/ 1 https://github.com/oracle/graal/issues/2589 , KHR7 &S TR

HIRIAI TSR, 72 golang/go HE 1Y, EHAERSHERE musl libe SCIHY 5 — R AUT S,

EIRUE4K:

£1Xf ShardingSphere Proxy Native, HERAERTATMEMERIRES 5 ]S A —3

F el DA https://www.graalvm.org/latest/reference-manual/tools/ 3 — R F @417 T B AJ
P T EWI%E GraalVM Native Image HINEAT N, HARHEH ZIRTE Linux M#EH VSCode 58/% Debug T.
TFo GNRAFIELEfEH Intelli] IDEA Jf HA B4 AU GraalVM Native Image, FH/'A] PASKTE https:
//blog.jetbrains.com/idea/2022/06/intellij-idea-2022-2-eap-5/#Experimental_GraalVM_Native_Debugg
er_for_Java NEG4k, (IRAF#HHANAZ Linux, NJEEX GraalVM Native Image #47T Debug, 15%
AR AR https://github.com/oracle/graal/issues/5648 .

X F#F ShardingSphere Agent % Java Agent HYIE/Z, GraalvM [ native-image A ARTE
ESCFHEAE Native Image B F javaagent, FF RRZCIEMAR A https://github.com/oracle/
graal/issues/8177 . #5 F ' #¥E7E ShardingSphere Proxy Native i flJX2& Java Agent, WIFFE XK
https://github.com/oracle/graal/pull/8077 ¥ K A5,
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https://github.com/oracle/graal/issues/8177
https://github.com/oracle/graal/pull/8077
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linux/riscv64 0S/Arch PR

24H(, ShardingSphere Proxy Native RIEHETE 1inux/riscv64 0S/Arch LRI, @RI &EHH
linux/riscv64 &%, M2 https://medium.com/graalvm/graalvm-native-image-meets-risc-v-899

be38eddd9 HIALHERL Proxy Native HIFIEAL E,

H https://github.com/oracle/graal/issues/6855 F4f, LLVM backend T M GraalVM HYTFERSAL A
A[{#f, % https://github.com/oracle/graal/blob/master/substratevm/src/com.oracle.svm.core.gr
aal.llvm/src/com/oracle/svm/core/graal/llvm/LLVMBackend.md

Windows Containers [R5l

ShardingSphere Proxy Native A[J#Id f17% Microsoft.VisualStudio.2022.Community HAHIT.
BH% 7£ Windows PRI HIAG % GraalvM Native Image,

M52 https://github.com/graalvm/container/issues/106 i, ShardingSphere Bl it Windows
YRR ChASHEZRY GraalVM Native Image f2ftA49% Docker Image AR A AL B,

Wasm 1R3R R
K& Oracle GraalVM Early Access Builds For JDK 25 EA 24 ESZHHHE Wasm EIREA

[ GraalVM Native Image, {H ShardingSphere M ARHEELF1E OpenJDK 25 Rl CI,
24#i, ShardingSphere Proxy Native ARIEHESRIFE T Wasm R R AT EEC &,

{#F Helm

EI=y=p
==} El§\

{8 Helm £ Kubernetes ##£715| S ShardingSphere-Proxy SEfi[i#177%2%5, 5T ShardingSphere Helm
Charts FNEZ AR AS%E: ShardingSphere-on-Cloud i H,

i ts

« kubernetes 1.18+
» kubectl
* helm 3.3.0+

« A] DABHAS 1 PV(Persistent Volumes) Y StorageClass F AL EHE, (A1i%)
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https://github.com/oracle/graal/blob/master/substratevm/src/com.oracle.svm.core.graal.llvm/src/com/oracle/svm/core/graal/llvm/LLVMBackend.md
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1BRED R
TELARE

1. ¥ ShardingSphere-Proxy 1% Helm A6 :

helm repo add shardingsphere https://shardingsphere.apache.org/charts

2. DA ShardingSphere-Proxy 444 %% charts:

helm dinstall shardingsphere-proxy shardingsphere/shardingsphere-proxy

RIERE

L BT R < AT EOAEL B T 2%

git clone https://github.com/apache/shardingsphere-on-cloud.git
cd charts/shardingsphere-proxy/charts/governance
helm dependency build

cd ../..
helm dependency build
cd ..

helm [install shardingsphere-proxy shardingsphere-proxy

550K :
1. HAAIRCEE W N RIECEYZR,
2. P47 helm list JREU A 221 release,

ENE

1. BUAMBRATE R fidsk, 0 --keep-history SEURE K fid %,

helm uninstall shardingsphere-proxy

SR

AETREE

FCEIN iR =l
governance.enabled HIERUNIZE G HGHT AAY chart  true
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JBIET = ZooKeeper ERE TN

BCEIN iR =]

governanc e.zookeeper. R 2 S H ZooKeeper H chart ‘true’

enabled

governance.zoo keeper. ZooKeeper i sl 8l & 1

replicaCount

“ governance.zookeeper. persis- SR ZooKeeper /&% A LH I (Persis- “false”

tence.enabled” tentVolumeClaim) Fi K H 1§ £ A & (Persis-
tentVolume)

gover nance.zookeeper. FiA% (PersistentVolume) {73 (Storage- "

persi stence. Class)

storageClass

gove rnance.zookeeper. FiA#& (PersistentVolume) FiAIFEZ ["Rea

pers tistence. dWr-iteO

accessModes nce"]

governance.zookeep er. F#A% (PersistentVolume) A/ 8Gi

persistence.size

governance.zookeep er. ZooKeeper Z#s HY B I B il {3

resources.limits

govern ance.zookeeper. ZooKeeper &#s HIGHINFE “256Mi“

resour ces.requests.

memory

gov ernance.zookeeper. ZooKeeper A as FHIEHY cpu 4K ‘£ 250m’

res ources.requests.cpu
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HE T & shardingSphere-Proxy BB I

BCEIN &R =l
comp ute.image.repository ShardingSphere-Proxy H5if444 apache/shar

comp ute.image.pullPolicy

compute.image.tag
comp ute.imagePullSecrets
comp ute.resources. limits

compute.resou rces.
requests.memory
compute.re sources.
requests.cpu
compute.replicas

“ compute.service.type”
“ compute.service.port”
compute.my sqlConnector.
version
compute.startPort

“ compute.serverConfig®

ShardingSphere-Proxy $i{4H7HX
SR

ShardingSphere-Proxy Bfhnas
PR G R R UE
ShardingSphere-Proxy &8 %%
PR

ShardingSphere-Proxy Z&#% H1&
N TE

ShardingSphere-Proxy &#s H15
) cpu %K
ShardingSphere-Proxy i mi /M
ShardingSphere-Proxy 45455
ShardingSphere-Proxy % 2 i [
MySQL Xz A

ShardingSphere-Proxy J& 213
ShardingSphere-Proxy &AL &
X

dingsphere-proxy
IfNotPresent

5.1.2

(]
{}

2Gi

200m

3
ClusterIP
3307

5.1.49

3307

Licensed to the Apache Software Foundation (ASF) under one or more

See the NOTICE file distributed with

this work for additional information regarding copyright ownership.

The ASF licenses this file to You under the Apache License, Version 2.0

(the "License"); you may not use this file except in compliance with

You may obtain a copy of the License at

Unless required by applicable law or agreed to in writing, software

distributed under the License 1is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

[i=tant]]

#

#

# contributor license agreements.
#

#

#

# the License.

#

# http://www.apache.org/licenses/LICENSE-2.0
#

#

#

#

#

# Tlimitations under the License.
#

## @section Governance-Node parameters

9
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## @param governance.enabled Switch to enable or disable the governance helm chart
##
governance:
enabled: true
## @section Governance-Node ZooKeeper parameters
zookeeper:
## @param governance.zookeeper.enabled Switch to enable or disable the
ZooKeeper helm chart
##
enabled: true
## @param governance.zookeeper.replicaCount Number of ZooKeeper nodes
##
replicaCount: 1
## ZooKeeper Persistence parameters
## ref: https://kubernetes.io/docs/user-guide/persistent-volumes/
## @param governance.zookeeper.persistence.enabled Enable persistence on
ZooKeeper using PVC(s)
## @param governance.zookeeper.persistence.storageClass Persistent Volume
storage class
## @param governance.zookeeper.persistence.accessModes Persistent Volume access
modes
## @param governance.zookeeper.persistence.size Persistent Volume size
##
persistence:
enabled: false
storageClass: ""
accessModes:
- ReadWriteOnce
size: 8Gi
## ZooKeeper's resource requests and limits
## ref: https://kubernetes.io/docs/user-guide/compute-resources/
## @param governance.zookeeper.resources.limits The resources limits for the
ZooKeeper containers
## @param governance.zookeeper.resources.requests.memory The requested memory
for the ZooKeeper containers
## @param governance.zookeeper.resources.requests.cpu The requested cpu for the
ZooKeeper containers
##
resources:
Timits: {}
requests:
memory: 256Mi
cpu: 250m

## @section Compute-Node parameters
##
compute:
## @section Compute-Node ShardingSphere-Proxy parameters
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## ref: https://kubernetes.io/docs/concepts/containers/images/
## @param compute.image.repository Image name of ShardingSphere-Proxy.
## @param compute.image.pullPolicy The policy for pulling ShardingSphere-Proxy
image
## @param compute.image.tag ShardingSphere-Proxy image tag
##
image:
repository: "apache/shardingsphere-proxy"
pullPolicy: IfNotPresent
## Overrides the image tag whose default 1is the chart appVersion.
##
tag: "5.1.2"
## @param compute.imagePullSecrets Specify docker-registry secret names as an
array
## e.g:
## imagePullSecrets:
## - name: myRegistryKeySecretName
##
imagePullSecrets: []
## ShardingSphere-Proxy resource requests and limits
## ref: https://kubernetes.io/docs/concepts/configuration/manage-resources-
containers/
## @param compute.resources.limits The resources limits for the ShardingSphere-
Proxy containers
## @param compute.resources.requests.memory The requested memory for the
ShardingSphere-Proxy containers
## @param compute.resources.requests.cpu The requested cpu for the
ShardingSphere-Proxy containers
##
resources:
limits: {}
requests:
memory: 2Gi
cpu: 200m
## ShardingSphere-Proxy Deployment Configuration
## ref: https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
## ref: https://kubernetes.io/docs/concepts/services-networking/service/
## @param compute.replicas Number of cluster replicas
##
replicas: 3
## @param compute.service.type ShardingSphere-Proxy network mode
## @param compute.service.port ShardingSphere-Proxy expose port
##
service:
type: ClusterIP
port: 3307
## MySQL connector Configuration
## ref: https://shardingsphere.apache.org/document/current/en/quick-start/
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shardingsphere-proxy-quick-start/

## @param compute.mysqglConnector.version MySQL connector version

##

mysqglConnector:

version: "5.1.49"

## @param compute.startPort ShardingSphere-Proxy start port

## ShardingSphere-Proxy start port

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/
shardingsphere-proxy/startup/docker/

##

startPort: 3307

## @section Compute-Node ShardingSphere-Proxy ServerConfiguration parameters

## NOTE: If you use the sub-charts to deploy Zookeeper, the server-lists field
must be "{{ printf \"%s-zookeeper.%s:2181\" .Release.Name .Release.Namespace }1}",

## otherwise please fill in the correct zookeeper address

## The global.yaml is auto-generated based on this parameter.

## If it is empty, the global.yaml is also empty.

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/
shardingsphere-jdbc/yaml-config/mode/

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/common-
config/builtin-algorithm/metadata-repository/

##

serverConfig:

## @section Compute-Node ShardingSphere-Proxy ServerConfiguration authority
parameters

## NOTE: It is used to set up 1initial user to login compute node, and authority
data of storage node.

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/
shardingsphere-proxy/yaml-config/authentication/

## @param compute.serverConfig.authority.privilege.type authority provider for
storage node, the default value is ALL_PERMITTED

## @param compute.serverConfig.authority.users[0].password Password for compute
node.

## @param compute.serverConfig.authority.users[0].user Username,authorized host
for compute node. Format: <username>@<hostname> hostname 1is % or empty string means
do not care about authorized host

##

authority:

privilege:

type: ALL_PRIVILEGES_PERMITTED
users:
- password: root

user: root@%

## @section Compute-Node ShardingSphere-Proxy ServerConfiguration mode
Configuration parameters

## @param compute.serverConfig.mode.type Type of mode configuration. Now only
support Cluster mode

## @param compute.serverConfig.mode.repository.props.namespace Namespace of
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registry center
## @param compute.serverConfig.mode.repository.props.server-lists Server lists
of registry center
## @param compute.serverConfig.mode.repository.props.maxRetries Max retries of
client connection
## @param compute.serverConfig.mode.repository.props.
operationTimeoutMilliseconds Milliseconds of operation timeout
## @param compute.serverConfig.mode.repository.props.retryIntervalMilliseconds
Milliseconds of retry interval
## @param compute.serverConfig.mode.repository.props.timeToLiveSeconds Seconds
of ephemeral data live
## @param compute.serverConfig.mode.repository.type Type of persist repository.
Now only support ZooKeeper
## @param compute.serverConfig.mode.overwrite Whether overwrite persistent
configuration with local configuration
##
mode:
type: Cluster
repository:
type: ZooKeeper
props:
maxRetries: 3
namespace: governance_ds
operationTimeoutMilliseconds: 5000
retryIntervalMilliseconds: 500
server-lists: "{{ printf \"%s-zookeeper.%s:2181\" .Release.Name .Release.
Namespace }}"
timeTolLiveSeconds: 60
overwrite: true

ANNRH

AEEF A4 ShardingSphere RGN N ETT
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%00 Narayana {56
#"I0 Narayana X #i £

PN Narayana fREIFRZE RE LT jar XHHFKEHEMNE ext-1ib .

jar X Tt

* arjuna-5.12.7.Final.jar

« common-5.12.7.Final.jar

« jboss-connector-api_1.7_spec-1.0.0.Final.jar

« jboss-logging-3.2.1.Final.jar

+ jboss-transaction-api_1.2_spec-1.0.0.Alpha3.jar
« jboss-transaction-spi-7.6.1.Final.jar

« jta-5.12.7.Final.jar
 narayana-jts-integration-5.12.7.Final.jar

« shardingsphere-transaction-xa-narayana.jar

TERE proxy A FEFT R shardingsphere-transaction-xa-narayana.jar Xf,

9.2.2 YAML figE&

ShardingSphere-JDBC [ YAML A& & ShardingSphere-Proxy [ ¥ %, £ global.yaml XXffH,
ShardingSphere-Proxy REMSFMSMIL EANSR LI REFIBE 2 () Proxy T HEME,

Wi YAML FC B SR B N AT 3MB.

AREEFTEAN 4 ShardingSphere-Proxy 1Y YAML ZiAMNILE

INIERNRAY

El-=W 3
B EII%‘

£ ShardingSphere-Proxy 1, it authority RELEFH - IAMERIIZAUE Bo
342 T ShardingSphere (YR {RZRYY, Proxy f2 L T MFRIIRIBIRIZAEE, 22!
« ALL_PERMITTED: #MHAHIHAAMNIR, THFELIIRN; CRAEAKRMA A HER)

+ DATABASE_PERMITTED: NHF I THEEREENAIR, IS user-database-mappings ¥1T
TEN, (HEFER)

FEBCE authority i, B HL G ARG TR 260 IR — MR IZ 46
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SR

authority:
users:
- user: # AFERHTETRNARZMENENAS, . <username>@<hostname>,
hostname 4 % HEFFRTBERTAIRFAZINEN, username F hostname K/NEFEK
password: # FAFZH
admin: # AE, BERBNHIFR. BN true, ZAFHERSNE, REEN false
authenticationMethodName: # B[%EIN, AT ARAFIEEZEINEST
authenticators: # A&, RMAFRFEERE, Proxy RIBRIHIMYSEE BohiEF
authenticatorName:
type: # ZHIBINIERE
defaultAuthenticator: # A&, FEE— authenticatorName {EAERIAMIZEIDINIESTC
privilege:
type: # IRIEMHENRE, TREEN ALL_PERMITTED

[y=mnt]
hiEicE

authority:
users:
- user: root@%
password: root
- user: sharding

password: sharding

B - EXTHAHF: roote% M sharding; - K& X authenticators fll
authenticationMethodName, Proxy ¥ tR¥E A i BhikH; - RIEE privilege type,
K BAIAR) ALL_PERMITTED,

NIEACE

& SONERL B REFE 2 H P 7E— 25 e st PRITR K, DL openGauss TE TG MR 96, H
BINPIINIEB LN scram-sha-256, WA sharding FREMHIHMRAR psql & (R
scram-sha-256) #%# Proxy, W& ARIRESLIF sharding 1/ md5 77 XHATEIAIE, FCETT X
WR:

authority:
users:
- user: root@l27.0.0.1
password: root
- user: sharding
password: sharding

authenticationMethodName: md5
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authenticators:
md5:
type: MD5
privilege:
type: ALL_PERMITTED

BAA: - EXTH N root@127.0.0.1 fll sharding; - A sharding {&& T MD5 77 20T
EHINIE; - BN root@127.0.0. LIEEINIES K, Proxy KRIERIUMYINN HANERE; - faER BRI AL
&N ALL_PERMITTED,

BN E

ALL_PERMITTED (IE1ERFRhRAFMHIFR)

authority:
users:
- user: root@l27.0.0.1
password: root
- user: sharding
password: sharding
privilege:
type: ALL_PERMITTED

VA - X THANHFF: root@l27.0.0.1 M sharding; - A& X authenticators
Ml authenticationMethodName, Proxy I MRHEdTIH M HBNIER - HENREMEEZ N
ALL_PERMITTED,

DATABASE_PERMITTED (7 {EH)

authority:
users:

- user: root@127.0.0.1
password: root
admin: true

- user: sharding
password: sharding

- user: test
password: sharding

privilege:

type: DATABASE_PERMITTED

props:

user—-database-mappings: sharding@¥%=*, test@%=test_db, test@¥=sharding_db

B - BT —DNERHAF root@127.0.0.1 MW MNEIEAF: sharding Ml test; - REX
authenticators fll authenticationMethodName, Proxy FHAR{ERTHIMX B E%ERE; - FEEPUR
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2t DATABASE_PERMITTED, FZAX sharding@e% M A RIFTEIZHEZE (x), test P {XAEIIH]
test_db F1 sharding_db.

BitERE
BRiER

Apache ShardingSphere 2t T FENRANEEM:, P ANET global.yaml MTHELE,

SR

JRIERCE R PUEIE DistSQL#RAL FELMBEMN, HASKRaIABERIB ML AER, RSB KHE
TR R e AR

=]l

SEREIL B R I1E 2% ShardingSphere EMNM global.yaml: https://github.com/apache/sharding
sphere/blob/612cd5d8e802d0d712a3a4d89da8fdc048d23879/proxy/bootstrap/src/main/resources/conf
/global.yaml#1.71-1.89

M ECE

El- =W
B= EI%\

AR 4T ShardingSphere-Proxy FUFRNIAL &,

SRR

ShardingSphere-Proxy FJMINIELE 5 ShardingSphere-JDBC —%(, EAKMINIIES* ShardingSphere-
JDBC MUUACE.

ARED

5 ShardingSphere-JDBC 2, PATNMNIFEZRIELE ShardingSphere-Proxy HJ global.yaml H1:
« SQL fifthT

sqlParser:
sqlStatementCache:
initialCapacity: 2000
maximumSize: 65535
parseTreeCache:
initialCapacity: 128
maximumSize: 1024
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- MR HES

transaction:
defaultType: XA

providerType: Atomikos

« SQL Eli%

sqlTranslator:

type:
useOriginalSQLWhenTranslatingFailed:

 PHRAEN

sqlFederation:
sqlFederationEnabled: true
allQueryUseSQLFederation: false
executionPlanCache:
initialCapacity: 2000
maximumSize: 65535

HiERECE
HRER

ShardingSphere-Proxy < £§# ULHY¥4E P2 )% #2th:  HikariCP. C3P0. DBCP (C3P0. DBCP 7&HZ M
shardingsphere-plugin GFEIREHEH)

A] DU S dataSourceClassName f5EERZEM, HAFEER, ERIARAIEEEZEZERN HikariCP,

SR

dataSources: # #IBRICE, AIEREZ T <data-source-name>
<data_source_name>: # HUIEREZTR
dataSourceClassName: # HIERERMTEELZ
url: # #EE URL &EE
username: # FIEEAFH
password: # IEEZ
# ... BUEEEERONETES
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[yt

dataSources:

ds_1:
url: jdbc:mysql://localhost:3306/ds_1
username: root
password:

ds_2:
dataSourceClassName: com.mchange.v2.c3p0.ComboPooledDataSource
url: jdbc:mysql://localhost:3306/ds_2
username: root
password:

ds_3:
dataSourceClassName: org.apache.commons.dbcp2.BasicDataSource
url: jdbc:mysql://localhost:3306/ds_3
username: root

password:

# ECEHMBUER

9.2.3 DistSQL

RETTREA A DistSQL AYTEAITTL,

EX

DistSQL (Distributed SQL) J& Apache ShardingSphere G HIRIEIES . ‘E5Fn#E SQL MY 775:05¢
2, HTRAEEYREN SQL &AHRIERES I,

RIGHIFLNIBL BRI IR E 12 RE 112 Apache ShardingSphere FURFRZ —,

FERE 4.x N Z R, JT %3 B IRR] DUG B R AR B0 2 — AR e i, (BN 2@ A S Rk
FEMLECE IR, 28, BROESIBRE, NTiage TR,

M 5.x fiRA A, DistSQL (Distributed SQL) 1k F7 AT DUGHRAE LR —FE4%1F Apache ShardingSphere,
{5 AT TR & . B T 2R P R 2 2 Dy TR Tl B 2 N G2 A B8 2 7 o

B

DistSQL 443>/ RDL, RQL. RAL Al RUL PUfhi27i,

9.2. ShardingSphere-Proxy 213



Apache ShardingSphere document

RDL

Resource & Rule Definition Language, 5% IREFAMIAIAIE, (EeFIMER,

RQL

Resource & Rule Query Language, 53 IR A2 AT R I,

RAL

Resource & Rule Administration Language, i3I H. AH, ELESASH. BRI EHEE
Ijjﬁbo

RUL

Resource & Rule Utility Language, 5% SQL fi##. SQL #&=\fk, HUTIHRIFEEFIIRE,

POERSN: AL
ZHl

{E47G DistSQL PART, FF—IAffA SQL B EEME, —IOfEH YAML XK # ShardingSphere
WECE, WRE:

‘ Application

RegisterCenter

V/ T

ShardingSphere-Proxy

Business Code

server.yaml

[
— | config-sharding.yaml
MySQL:"Pu S'tgre.SQL. Clle.nf / -
-
=

config-encrypt.yaml

‘ 55H Client J/

XIS A A AR LA AN - T 2l AN RSB 2 P oK S E a1 S B ShardingSphere AL

M - Z2MNBREFELZ) YAML XM - 1Bk YAML FE A ENIR; - B YAML GHEEEHEE
ShardingSphere,

9.2. ShardingSphere-Proxy 214



Apache ShardingSphere document

zkE

Application
RegisterCenter

T

ShardingSphere-Proxy

@ server.yaml

Business Code

SQL + DistsaL |

| |
‘ MySQL/PostgreSQL Client

BitE, HPRIERRRSE T BERKE: - FHRMERNE Uk E HEGE ShardingSphere BLE ; - 7
EAMIE YAML X, @3S DistSQL EFIPHE; - FHFE XIS ENIR, J#id DistSQL REHAE ;
- FCE AR SN AR RY, JoFRE S ShardingSphere,

f£ FAPR !

DistSQL HAEF T ShardingSphere-Proxy, ShardingSphere-JDBC # f$21k,

[REN4R

5 FRiE SQL —#¥, DistSQL Hi ShardingSphere HIf#MT 5 [E#ATIRA, Rk NIBAFEORIGOETER, B
AR MEEN M Statement, H/GHEIER Handler AT S, BKRIEW NEIFTR:
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MySQL/Postgres Cli

I|My5QL.-’Postgres UL & Wnrkbe.nch] PARSER
DistSQL ’ AST
| '
ShardingSphere-Proxy | BackendHandler STATEMENT
| . | PARSE e
CommandExecutor ‘ :> EXECUTEOR
v e i
L EXECUTE
_ —_ - RDLHandler
' RQLHandler
RALHandler

. RULHandler

Bx&E

PR/} DistSQL

EE

AR DistSQL HYTEEMEATIRANAA, FF DASEPRAYSIF144 DistSQL A,

EER

f£ DistSQL iEAJH, BROCHETAN, HARTTRAVE AR TUNAT & AR,
FRIRFF

L. FRIRFFRER SQL IEAIHRT— IR, EiE:
« BUEESIR

- KA

Ak

- R4

- BIRAHK

B i

- B
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2. bRIRFFRICIHERIN IR [a-2,A-Z,0-9,_] (7B} #F. TXIZ), HMLAFRIFkL,

3. SRR BLOCHE T SUR AR AT, SRR S () o

FHE

FHEEME T, BREMm/RIE:
< TR BHESIS () BNE1S () RN

BRUE: —RBONIEREL, 0 o-9;

WiRA: #5 DistSQL IBE R UFE, N AIEEFmmAsS (), -1,
- fi/R{E: TRUE B¢ FALSE, A/NGAREUK

FE515 A

HEEHPFBABENBEERERLMELHRNLAMERH " NERLEEAIREATRE, Hla
NAME="AlgorithmTypeName" ;

« Y$57E ShardingSphere NE R IERBIZFRN AT AMEH " NEZELRBZRBETIRE, Fla0
NAME=HASH_MODE ;

RDLIE%

RDL (Resource & Rule Definition Language) & Apache ShardingSphere [ JRFAIFINIE IES .
FHEBITENX

ABETTRE T BT AR TR A
REGISTER STORAGE UNIT
DU

REGISTER STORAGE UNIT iBEH T HMATATIEZHEZE (DATABASE) FAHFEAEETT,
&k

RegisterStorageUnit ::=

"REGISTER' 'STORAGE' 'UNIT' -ifNotExists? storageUnitsDefinition (','
checkPrivileges)?
storageUnitsDefinition

storageUnitDefinition (',' storageUnitDefinition)x*
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storageUnitDefinition ::=

storageUnitName ' (' ('HOST' '=' hostName ',' 'PORT' '=' port ',' 'DB' '=' dbName
| "URL" '='" url) ',' 'USER' '=' user (',' 'PASSWORD' '=' password)? (','
propertiesDefinition)?')"'

ifNotExists ::=
'TF' 'NOT' '"EXISTS'

storageUnitName ::=

identifier

hostname ::=

string

port ::=

int

dbName ::=

string

url ::=

string

user :[:=

string

password ::=

string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal

checkPrivileges ::=
'CHECK_PRIVILEGES' '=' privilegeType (',' privilegeType)x*

privilegeType ::=
identifier
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F55135 PR

 TEMTEGE EOCRTIEIA ELAE Proxy HRIEZBEBEIEE, HIT use ML — MBEEE
JE;

o BN AR TT R A] DUE R ERR, A PR AR RETE A AR ;

+ storageUnitName X/ k/NG;

- storageUnitName 1£4 HiiiBH FErH 7 Z0fE—;

- storageUnitName @if RV EAFR, BFUK _, H2HAFRIFL;

- PROPERTIES NA[iZS¥, MT HEGEEMEN, key BAFIERIMSEAS 2

« A[J#Id CHECK_PRIVILEGES f@E MR iE A cH P AR, privilegeType XM
4 SELECT. XA. PIPELINE. NONE, SR&E{EN SELECT, 4ZRAUFIRAFLE NONE I, BRIIFER
T

Nl

« {#F] HOST & PORT 75 R iF A EE AT

REGISTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,

DB="db_0",
USER="root",
PASSWORD="root"

I

« f#F HOST & PORT /5 it E G eIk BiEE s

REGISTER STORAGE UNIT ds_1 (
HOST="127.0.0.1",
PORT=3306,
DB="db_1",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10)

)5
« {E/H URL 75 NEMHF ik BT i B Rt R

REGISTER STORAGE UNIT ds_2 (
URL="jdbc:mysql://127.0.0.1:3306/db_2?serverTimezone=UTC&useSSL=false&
allowPublicKeyRetrieval=true",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10,"idleTimeout"=30000)
)5
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o {#ifH i fNotExists FAITFMHEMAIT

REGISTER STORAGE UNIT IF NOT EXISTS ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="db_0",
USER="root",
PASSWORD="root"

)8
o TEMES#RSS SELECT. XA # PIPELINE fXFR

REGISTER STORAGE UNIT ds_3 (
URL="jdbc:mysql://127.0.0.1:3306/db_3?serverTimezone=UTC&useSSL=false&
allowPublicKeyRetrieval=true",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10,"idleTimeout"=30000)
), CHECK_PRIVILEGES=SELECT,XA,PIPELINE;

REF

REGISTER.STORAGE.UNIT.HOST.PORT.DB.USER.PASSWORD.PROPERTIES.URL.CHECK_PRIVILEGES

B SEEES

- RET

ALTER STORAGE UNIT

DU

ALTER STORAGE UNIT iE/ER TEBBCYRIFTIELIZHEZE (DATABASE) HIfZHESRTT,

EE

AlterStorageUnit ::=
"ALTER" '"STORAGE' 'UNIT' storageUnitsDefinition (',' checkPrivileges)?

storageUnitsDefinition ::=
storageUnitDefinition (',' storageUnitDefinition)x*

storageUnitDefinition ::=
storageUnitName ' (' ('HOST' '=' hostName ',' 'PORT' '=' port ',' 'DB' '=' dbName
| "URL" '='" url) ',' 'USER' '=' user (',' 'PASSWORD' '=' password)? (','
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propertiesDefinition)?')"'

storageUnitName ::=
identifier

hostname ::=

string

port ::=
int

dbName ::=

string

url ::=
string

user ::=

string

password ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)*x ')'

key ::=
string

value ::=
literal

checkPrivileges ::=
'"CHECK_PRIVILEGES' '=' privilegeType (',' privilegeType)x

privilegeType ::=
identifier

#hFEILEA

o BRAFIERITRTE A CEAE Proxy HAIEZHEEIRE, IHHUT use mEFE—MEBEEIRE;
« ALTER STORAGE UNIT FAFHMERILFAE TR ESEHRIR (@it host. port F1 db HIlr) ;

« ALTER STORAGE UNIT &&4AIEZMMIYIHR, X MEVERTREX I T AL S5E RGN, TEIEEME
H;

- IRIAMER R TR A] DUER ERR, SNPRAREB SR,
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+ PROPERTIES NWr[i&Z8, M+ HESCGEZMEN, key DRIERIMSEA—E;

« A[J#id CHECK_PRIVILEGES fEEF MR A cH P AR, privilegeType X2
# SELECT. XA. PIPELINE. NONE, BA&{EJy SELECT, 42KMUHIFRPHE NONE N, Bld kR
LT

Nl

« ffif] HOST & PORT /5 R B iB2AIT

ALTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,

DB="db_0",
USER="root",
PASSWORD="root"

)§
- f§iF] HOST & PORT /5 B XfEif Bt iR BiE Rt E 1

ALTER STORAGE UNIT ds_1 (
HOST="127.0.0.1",
PORT=3306,
DB="db_1",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10)

)5
« (E/H URL BN BUA7 ik o i B Rt R

ALTER STORAGE UNIT ds_2 (
URL="jdbc:mysql://127.0.0.1:3306/db_2?serverTimezone=UTC&useSSL=false&
allowPublicKeyRetrieval=true",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10,"idleTimeout"=30000)

)8
o (BRTEERITTNFSE SELECT. XA 1 PIPELINE R

ALTER STORAGE UNIT ds_2 (
URL="jdbc:mysql://127.0.0.1:3306/db_2?serverTimezone=UTC&useSSL=false&
allowPublicKeyRetrieval=true",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10,"idleTimeout"=30000)
), CHECK_PRIVILEGES=SELECT,XA,PIPELINE;
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®EF

ALTER,STORAGE.UNIT,HOST,PORT,DB,USER,PASSWORD, PROPERTIES,URL,CHECK_PRIVILEGES

MR

- RE

UNREGISTER STORAGE UNIT

R

UNREGISTER STORAGE UNIT IEIEH T MY aiIBEHEZF-HREBRIE T,

Ex

UnregisterStorageUnit ::=
"UNREGISTER' 'STORAGE' 'UNIT' ifExists? storageUnitName (',' storageUnitName)
ignoreTables?

ifExists ::=
'"TF' '"EXISTS'

storageUnitName ::=
identifier

ignoreTables ::=
"IGNORE' ('SINGLE')? (',')? ('BROADCAST')? 'TABLES'

#FEILEA

« UNREGISTER STORAGE UNIT HZFER Proxy HHIITEEEATT, MRS 17 BATTX I 1 B S
PETR

« TIERBERELBANIE BB TC, BERBGIIN 7 i BT 232K Storage unit are

still in used;

 BEBERAIEME RO S SINGLE RULE. BROADCAST RULE, H A FHEIA AT DLZBEZIR
ik, AT I IGNORE SINGLE TABLES. IGNORE BROADCAST TABLES. IGNORE SINGLE,
BROADCAST TABLES X FHIRTFMEHIT;

« ifExists TAIH TR Storage unit not exists %,
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Nl
- BERTFIE T
UNREGISTER STORAGE UNIT ds_0;
- BERZMFIE T
UNREGISTER STORAGE UNIT ds_0, ds_1;
- RBEEERRBERFIETT
UNREGISTER STORAGE UNIT ds_0 IGNORE SINGLE TABLES;
- R RERASBRAE i T

UNREGISTER STORAGE UNIT ds_0 IGNORE BROADCAST TABLES;

- BB RN IRRBERAERIT

UNREGISTER STORAGE UNIT ds_0 IGNORE SINGLE, BROADCAST TABLES;

- [ i fExists FHIBEREMERTT

UNREGISTER STORAGE UNIT IF EXISTS ds_0;

REF

UNREGISTER., STORAGE. UNIT., IF., EXISTS. IGNORE. SINGLE. BROADCAST. TABLES

MR 5EE

>
R
4l

AREETIRER MUNE TR TR
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vl

AREETRER 70 A R E R TR TR B T DRI A,

CREATE SHARDING TABLE RULE

R

CREATE SHARDING TABLE RULE I&EH TN Y HTAMIEZ D7 FoAil,

EIREX

CreateShardingTableRule ::=
"CREATE' 'SHARDING' 'TABLE' 'RULE' ifNotExists? (tableRuleDefinition |
autoTableRuleDefinition) (',' (tableRuleDefinition | autoTableRuleDefinition))x

ifNotExists ::=
'"IF' '"NOT' 'EXISTS'

tableRuleDefinition ::=

ruleName '(' 'DATANODES' '(' dataNode (',' dataNode)x ')' (',' 'DATABASE_
STRATEGY' '(' strategyDefinition ')')? (',' 'TABLE_STRATEGY' '('
strategyDefinition ')')? (',' 'KEY_GENERATE_STRATEGY' '('
keyGenerateStrategyDefinition ')')? (',' "AUDIT_STRATEGY' '('
auditStrategyDefinition ')')? ')’

autoTableRuleDefinition ::=

ruleName '(' 'STORAGE_UNITS' '(' storageUnitName (',' storageUnitName)*x ')' ' '
'SHARDING_COLUMN' '=' columnName ',' algorithmDefinition (',' 'KEY_GENERATE_
STRATEGY' '(' keyGenerateStrategyDefinition ')')? (',' '"AUDIT_STRATEGY' '('
auditStrategyDefinition ')')? ')’

strategyDefinition ::=
'"TYPE' '=' strategyType ',' ('SHARDING_COLUMN' | 'SHARDING_COLUMNS') '='

columnName ',' algorithmDefinition

keyGenerateStrategyDefinition ::=
"KEY_GENERATE_STRATEGY' '(' 'COLUMN' '=' columnName ',' algorithmDefinition ')'

auditStrategyDefinition ::=
"AUDIT_STRATEGY' '(' algorithmDefinition (',' algorithmDefinition)x ')'

algorithmDefinition ::=
'"TYPE' '"(' 'NAME' '=' algorithmType (',' propertiesDefinition)?')'

propertiesDefinition ::=
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"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'

key ::=

string

value ::=
literal

ruleName ::=
identifier

dataNode ::=

string

storageUnitName ::=
identifier

columnName ::=
identifier

strategyType ::=
string

algorithmType ::=
string

#h7EI A

« tableRuleDefinition NFriES HHINIE X ; autoTableRuleDefinition NHEZNHHLN
E Mo RIS FERNFD 8 5h5 BB ] S #5008 00 1

o SRS

- DATANODES HREEH ELAME Y a2 ERN IR, HRGEMH A INLINE RIAXIEEFEN
B

- DATABASE_STRATEGY. TABLE_STRATEGY FR/RFEMM P FEME, ¥ hmIET, A& R{#H
FHERIA TR ;

- strategyDefinition HEME: TYPE HTHEE D BIARIEA, HAT{XSZHF STANDARD |
COMPLEX, f#ff] COMPLEX 755 H SHARDING_COLUMNS $8E€ £ N0 Frt,

- MfER B3NN

- STORAGE_UNITS HEEM FH ELUMEN Y aiiZ B ERN IR, @I AAss INLINE FRix5E
FEEIR;

- HeEEM B AR, WS35 0 AR

« algorithmType N FRIERE!, A RIERENGSE 0 A RIL;
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- BEERNEILEGAIINCN tableName _ strategyType _algorithmType;
o BRI RIS @A RNA tableName _ strategyType;

KEY_GENERATE_STRATEGY HTH5& A AURNE, NrANEI, T FHABCRIE S35 1
T,

« AUDIT_STRATEGY H FH&E D ECH IHAEBGRNE, RNANEI, KT/ #HIHAEBCRIE I S% ) F il
ARN

« ifNotExists FAJFH THEAHIL Duplicate sharding rule ffi%,

Nl

1. fRES F RN

CREATE SHARDING TABLE RULE t_order_item (

DATANODES ("ds_${0..1}.t_order_item_s${0..1}"),

DATABASE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=user_id,SHARDING_
ALGORITHM(TYPE (NAME="19nl1ine",PROPERTIES ("algorithm-expression"="ds_${user_id % 2}
")),

TABLE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=order_id,SHARDING_

ALGORITHM(TYPE (NAME="1inl1ine",PROPERTIES ("algorithm-expression"="t_order_item_$
{order_id % 23}")))),

KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE(NAME="snowflake")),

AUDIT_STRATEGY (TYPE(NAME="DML_SHARDING_CONDITIONS") ,ALLOW_HINT_DISABLE=true)

)3

2. BEp3 R AN

CREATE SHARDING TABLE RULE t_order (

STORAGE_UNITS(ds_0,ds_1),

SHARDING_COLUMN=order_id,TYPE(NAME="hash_mod" ,PROPERTIES("sharding-count"="4")),
KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE(NAME="snowflake")),

AUDIT_STRATEGY (TYPE(NAME="DML_SHARDING_CONDITIONS") ,ALLOW_HINT_DISABLE=true)

) g

3. {EF i fNotExists FaIBIES KN

o FRUET FRL

CREATE SHARDING TABLE RULE IF NOT EXISTS t_order_ditem (

DATANODES ("ds_${0..1}.t_order_item_s${0..1}"),

DATABASE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=user_id,SHARDING_
ALGORITHM(TYPE (NAME="1inl1ine",PROPERTIES("algorithm-expression"="ds_${user_id % 2}
")),
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TABLE_STRATEGY (TYPE="standard",SHARDING_COLUMN=order_id,SHARDING_
ALGORITHM(TYPE (NAME="1inl1ine",PROPERTIES ("algorithm-expression"="t_order_item_$
{order_id % 23}")))),

KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE(NAME="snowflake")),
AUDIT_STRATEGY (TYPE(NAME="DML_SHARDING_CONDITIONS") ,ALLOW_HINT_DISABLE=true)

)
- Bahsr AR
CREATE SHARDING TABLE RULE IF NOT EXISTS t_order (
STORAGE_UNITS(ds_0,ds_1),
SHARDING_COLUMN=order_id, TYPE(NAME="hash_mod" ,PROPERTIES("sharding-count"="4")),

KEY_GENERATE_STRATEGY (COLUMN=another_id, TYPE (NAME="snowflake")),
AUDIT_STRATEGY (TYPE(NAME="DML_SHARDING_CONDITIONS"),ALLOW_HINT_DISABLE=true)

)

REF
CREATE. SHARDING., TABLE. RULE. DATANODES. DATABASE_STRATEGY. TABLE_STRATEGY,
KEY_GENERATE_STRATEGY. STORAGE_UNITS, SHARDING_COLUMN, TYPE. SHARDING_COLUMN,

KEY_GENERATOR., SHARDING_ALGORITHM, COLUMN. NAME. PROPERTIES., AUDIT_STRATEGY.
AUDITORS. ALLOW_HINT_DISABLE

MR 5EE

- RET

+ CREATE DEFAULT_SHARDING STRATEGY

ALTER SHARDING TABLE RULE

R

ALTER SHARDING TABLE RULE iB{EH FEM S AIFMIEZ B ZER 5 F R,

EIREX

AlterShardingTableRule ::=
"ALTER' 'SHARDING' 'TABLE' 'RULE' (tableRuleDefinition | autoTableRuleDefinition)

('," (tableRuleDefinition | autoTableRuleDefinition))x*
tableRuleDefinition ::=

ruleName '(' 'DATANODES' '(' dataNode (',' dataNode)x ')' (',' 'DATABASE_
STRATEGY' '(' strategyDefinition ')')? (',' 'TABLE_STRATEGY' '('

9.2. ShardingSphere-Proxy 228


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/
https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/rdl/rule-definition/sharding/create-default-sharding-strategy/

Apache ShardingSphere document

strategyDefinition ')')? (',' 'KEY_GENERATE_STRATEGY' '('
keyGenerateStrategyDefinition ')')? (',' '"AUDIT_STRATEGY' '('
auditStrategyDefinition ')')? ')’

autoTableRuleDefinition ::=

ruleName '(' 'STORAGE_UNITS' '(' storageUnitName (',' storageUnitName)*x ')' ' '
'SHARDING_COLUMN' '=' columnName ',' algorithmDefinition (',' 'KEY_GENERATE_
STRATEGY' '(' keyGenerateStrategyDefinition ')')? (',' '"AUDIT_STRATEGY' '('
auditStrategyDefinition ')')? ')’

strategyDefinition ::=
'"TYPE' '=' strategyType ',' ('SHARDING_COLUMN' | 'SHARDING_COLUMNS') '='

columnName ',' algorithmDefinition

keyGenerateStrategyDefinition ::=
'"KEY_GENERATE_STRATEGY' '(' 'COLUMN' '=' columnName ',' algorithmDefinition ')'

auditStrategyDefinition ::=
"AUDIT_STRATEGY' '(' algorithmDefinition (',' algorithmDefinition)x ')'

algorithmDefinition ::=
'"TYPE' '"(' 'NAME' '=' algorithmType (',' propertiesDefinition)?')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)*x ')'

key ::=
string

value ::=
literal

ruleName ::=
identifier

dataNode ::=

string

storageUnitName ::=
identifier

columnName ::=

identifier

strategyType ::=
string

algorithmType ::=
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string

#hFEILEA

« tableRuleDefinition NiRIED FHINIE X ;
+ autoTableRuleDefinition NEHN T HIINIE Yo brifE R RUNFTE 35 RN aT 223 5045 77
A
o« YRS I
- DATANODES HEEMHH CARME S AnZHENTIE, HRAEMH INLINE Rik=U5EFEWN
TR

- DATABASE_STRATEGY. TABLE_STRATEGY /RS EM P FEME, ¥ heIEI, A& R{#H
FHERIA TR ;

- strategyDefinition HEME TYPE HTHEE 7 BIARIEE, HATXSZHF STANDARD |
COMPLEX, f#f COMPLEX 355 H SHARDING_COLUMNS $8E€ £ Mo Frk,

< MEH BB
- STORAGE_UNITS HAefli FH CARME| L A B AR BT IR, Alild B2l INLINE RIXKFEE
TR
- HEeH sy &L, A% A5 ik
« algorithmType N7 HEIERM, 7 EERMESE ) FEIE;
- BEEREEMZINA tableName _ strategyType _algorithmType;
- EENERT RIS AN tableName _ strategyType;

« KEY_GENERATE_STRATEGY H T-f57& LB AE RN, AmNIEDN, 5¢F A RIg nI 235 )11 20
T,

« AUDIT_STRATEGY H FHsE D BCH T AERGRNE, RNANEI, XF o0/ #HIAEBGRIE S350 i
o

Nl

1. RS F RN

ALTER SHARDING TABLE RULE t_order_item (

DATANODES ("ds_${0..3}.t_order_item${0..3}"),

DATABASE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=user_id,SHARDING_
ALGORITHM(TYPE (NAME="19nl1ine",PROPERTIES ("algorithm-expression"="ds_${user_id % 4}
")),

TABLE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=order_id,SHARDING_

ALGORITHM(TYPE (NAME="1inl1ine",PROPERTIES ("algorithm-expression"="t_order_item_$
{order_id % 43}")))),
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KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE(NAME="snowflake")),
AUDIT_STRATEGY (TYPE (NAME="dml_sharding_conditions") ,ALLOW_HINT_DISABLE=true)

)

2. BEp3 RN

ALTER SHARDING TABLE RULE t_order (

STORAGE_UNITS(ds_0,ds_1,ds_2,ds_3),
SHARDING_COLUMN=order_id, TYPE (NAME="hash_mod" ,PROPERTIES("sharding-count"="16")),
KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE (NAME="snowflake")),

AUDIT_STRATEGY (TYPE (NAME="dml_sharding_conditions") ,ALLOW_HINT_DISABLE=true)

)3

REF

ALTER. SHARDING. TABLE. RULE. DATANODES. DATABASE_STRATEGY. TABLE_STRATEGY,
KEY_GENERATE_STRATEGY. STORAGE_UNITS. SHARDING_COLUMN, TYPE. SHARDING_COLUMN,
KEY_GENERATOR. SHARDING_ALGORITHM. COLUMN. NAME. PROPERTIES. AUDIT_STRATEGY.
AUDITORS. ALLOW_HINT_DISABLE

EES G
- RET

+ ALTER DEFAULT_SHARDING STRATEGY

DROP SHARDING TABLE RULE
A
DROP SHARDING TABLE RULE LM TMBRTEEIZHEER$EE 53 AR,
EEEN
DropShardingTableRule ::=
'DROP' '"SHARDING' 'TABLE' 'RULE' ifExists? ruleName (',' ruleName)* ('FROM'
databaseName)?

ifExists ::=
'TF' 'EXISTS'

ruleName ::=
identifier
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databaseName ::=

identifier

#FEILEA

« KRIETE databaseName i, BRIAE ZHi{# I DATABASE, @R AfEH DATABASE N<127R No
database selected;

« ifExists T FER Sharding rule not exists %,

Nl

- NfEE AR IR 2 a3 A A

DROP SHARDING TABLE RULE t_order, t_order_item FROM sharding_db;

o Y HTZAR MR SN o AR

DROP SHARDING TABLE RULE t_order;

« [ 4 fExists TAIMIBR F RN

DROP SHARDING TABLE RULE IF EXISTS t_order;

REF

DROP. SHARDING. TABLE. RULE. FROM

B SEEES

- RET

CREATE DEFAULT SHARDING STRATEGY

R

CREATE DEFAULT SHARDING STRATEGY &% T OIZERINI 7 F KK,
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EIREX

CreateDefaultShardingStrategy ::=
"CREATE' 'DEFAULT' 'SHARDING' ('DATABASE' | 'TABLE') 'STRATEGY' +ifNotExists? '('
shardingStrategy ')'

ifNotExists ::=
'"IF' '"NOT' 'EXISTS'

shardingStrategy ::=

'"TYPE' '=' strategyType ',' ('SHARDING_COLUMN' '=' columnName | 'SHARDING_COLUMNS
' '='" columnNames) ',' 'SHARDING_ALGORITHM' '=' algorithmDefinition
strategyType ::=

string

algorithmDefinition ::=
"TYPE' '"(' 'NAME' '=' algorithmType ',' propertiesDefinition ')'

columnNames ::=

columnName (',' columnName)+

columnName ::=

identifier

algorithmType ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal
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#FEILEA

- HEHE S EIEN, FEI@EE SHARDING_COLUMNS f5E £ 17 i
« algorithmType 7353 EERM FHI T A REERBERIESH 0 hHIL;
« ifNotExists FHIH T HIL Duplicate default sharding strategy #5i%.

Nl

- BIEEA RN
CREATE DEFAULT SHARDING TABLE STRATEGY (

TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_ALGORITHM(TYPE(NAME=1inline,
PROPERTIES ("algorithm-expression"="t_order_${user_id % 2}")))

)3
« i ifNotExists BIFEERIA D R KK

CREATE DEFAULT SHARDING TABLE STRATEGY IF NOT EXISTS (
TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_ALGORITHM(TYPE (NAME=1inline,
PROPERTIES ("algorithm-expression"="t_order_${user_id % 23}")))

)E

REF

CREATE. DEFAULT. SHARDING. DATABASE. TABLE. STRATEGY. TYPE. SHARDING_COLUMN,
SHARDING_COLUMNS, SHARDING_ALGORITHM. NAME. PROPERTIES

MR 5EE

- RE

ALTER DEFAULT SHARDING STRATEGY

R

ALTER DEFAULT SHARDING STRATEGY IEER T&IZBRINYSY HiE .
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EIREX

AlterDefaultShardingStrategy ::=
"ALTER' 'DEFAULT' 'SHARDING' ('DATABASE' | 'TABLE') 'STRATEGY' '('
shardingStrategy ')'

shardingStrategy ::=

'"TYPE' '=' strategyType ',' ('SHARDING_COLUMN' '=' columnName | 'SHARDING_COLUMNS
' '=' columnNames) ',' '"SHARDING_ALGORITHM' '=' algorithmDefinition
strategyType ::=

string

algorithmDefinition ::=
"TYPE' '"(' 'NAME' '=' algorithmType ',' propertiesDefinition ')’

columnNames ::=

columnName (',' columnName)+

columnName ::=

identifier

algorithmType ::=

string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal

#hFEILEA

< MEHE S0 A EER, FEEIS SHARDING_COLUMNS #8E % Ny Fid;
« algorithmType N7 EERAL AN BEERAERIESE ) L,
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Nl

- (BRI R

ALTER DEFAULT SHARDING TABLE STRATEGY (
TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_ALGORITHM(TYPE(NAME=1inline,
PROPERTIES ("algorithm-expression"="t_order_${user_id % 23}")))

)3

REF

ALTER. DEFAULT. SHARDING. DATABASE. TABLE. STRATEGY. TYPE. SHARDING_COLUMN,
SHARDING_COLUMNS, SHARDING_ALGORITHM, NAME. PROPERTIES

X 5EE

- (RET

DROP DEFAULT SHARDING STRATEGY

D0

DROP DEFAULT SHARDING STRATEGY IEIEH TMIBRFE &I ERIEIN S Fr ok,

BIEEX

DropDefaultShardingStrategy ::=
'"DROP' 'DEFAULT' 'SHARDING' ('TABLE' | 'DATABASE') 'STRATEGY' ifExists? ('FROM'
databaseName)?

ifExists ::=
'TF' 'EXISTS'

databaseName ::=

identifier

9.2. ShardingSphere-Proxy 236


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

#hFEI A

« KRIETE databaseName i, BRIAE S wi{# Y DATABASE, R AfEH DATABASE N<427R No
database selected;

« ifExists AT Default sharding strategy not exists 5%,

Nl

- e AR IR PREOAR o Fr R

DROP DEFAULT SHARDING TABLE STRATEGY FROM sharding_db;

o AR R PRECAE o Fr R

DROP DEFAULT SHARDING DATABASE STRATEGY;

« 1 1 fExists FAMIERBOIAR 2 A oiig

DROP DEFAULT SHARDING TABLE STRATEGY IF EXISTS;

« 1 1 fExists FAIMIERBRINZE 2 A okiig

DROP DEFAULT SHARDING DATABASE STRATEGY IF EXISTS;

REBF

DROP, DEFAULT, SHARDING, TABLE. DATABASE. STRATEGY. FROM ### fHCHEH:
- REAF

DROP SHARDING KEY GENERATOR

37

DROP SHARDING KEY GENERATOR iBIZEH TMIBRTEEIZHENIEE 7 7 F A AR,

EEEX

DropShardingKeyGenerator ::=
'DROP' '"SHARDING' 'KEY' 'GENERATOR' +ifExists? keyGeneratorName
(keyGeneratorName)* ('FROM' databaseName)?

ifExists ::=
'TF' 'EXISTS'
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keyGeneratorName ::=
identifier

databaseName ::=
identifier

#FEILEA

« RIEE databaseName I, ERIAE YA FHAY DATABASE, 415t f# H DATABASE MIEHE/R No

database selected;

« ifExists TAIHA TR Sharding key generator not exists #i%.

Nl

- MRS IR A RITEE o0 A s

DROP SHARDING KEY GENERATOR t_order_snowflake FROM sharding_db;

- MHER = BB A RITEE o0 Fr A s

DROP SHARDING KEY GENERATOR t_order_snowflake;

- /] 4 fExists TRIMBRD A LA

DROP SHARDING KEY GENERATOR IF EXISTS t_order_snowflake;

®EF

DROP. SHARDING. KEY. GENERATOR. FROM

PR

- RET

DROP SHARDING ALGORITHM

R

DROP SHARDING ALGORITHM &AM TR EBBENTEE DB,
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DropShardingAlgorithm ::=
'"DROP' '"SHARDING' 'ALGORITHM' algorithmName 1ifExists? ('FROM' databaseName)?

ifExists ::=
'"TF' '"EXISTS'

algorithmName ::=
identifier

databaseName ::=
identifier

#hFEHLEA

« KIEE databaseName I, BRIASE S A1M# Y DATABASE, {154 DATABASE NI<427R No

database selected;

« ifExists TAIH TR Sharding algorithm not exists %,

Nl

- MERFEE R A RITEE 70 A Rk

DROP SHARDING ALGORITHM t_order_hash_mod FROM sharding_db;

- MBS BEEERTEE 7 FRTE

DROP SHARDING ALGORITHM t_order_hash_mod;

- M 4 fExists FHIMIBR? A 3RTA

DROP SHARDING ALGORITHM IF EXISTS t_order_hash_mod;

REF

DROP. SHARDING. ALGORITHM, FROM

9.2. ShardingSphere-Proxy

239



Apache ShardingSphere document

X

- RET

CREATE SHARDING TABLE REFERENCE RULE

R

CREATE SHARDING TABLE REFERENCE RULE IEEHT N5 F RO CEHNI,

CreateShardingTableReferenceRule ::=
'"CREATE' 'SHARDING' 'TABLE' 'REFERENCE' 'RULE' 1ifNotExists?

referenceRelationshipDefinition (',' referenceRelationshipDefinition)x*

ifNotExists ::=
'"IF' '"NOT' 'EXISTS'

referenceRelationshipDefinition ::=
ruleName '(' tableName (',' tableName)x ')'

ruleName ::=
identifier

tableName ::=

identifier

#FEILEA

- HAEN D R AR R
« R A RABEA - DRECER;

o KIS R A EAE R g T, JEE A DN EERE, Bilan ds_${0..1}.t_order_s{o0.
.1} 5ds_${0..1}.t_order_item_s${0..1};

KRB A RMEH B2 E ik Bl t_order_${order_id % 2} 5

t_order_item_S${order_item_id % 2};

+ ifNotExists FHJH TH#% Duplicate sharding table reference rulef5i%,
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Nl

1. BIEREAX &

- QIEREAXARZHIEESLESFMN t_order,t_order_item
CREATE SHARDING TABLE REFERENCE RULE ref_0 (t_order,t_order_item);

2. QIS REAX R

-— QIBXEXRZAEBRROESHFMN t_order,t_order_item,t_product,t_product_item
CREATE SHARDING TABLE REFERENCE RULE ref_0 (t_order,t_order_item), ref_1 (t_
product,t_product_item);

3. {EF i fNotExists FAIBIEXEXAR

CREATE SHARDING TABLE REFERENCE RULE IF NOT EXISTS ref_0 (t_order,t_order_item);

REF

CREATE. SHARDING. TABLE. REFERENCE. RULE

MR 5EE

- (RET

+ CREATE SHARDING TABLE RULE

ALTER SHARDING TABLE REFERENCE RULE

R

ALTER SHARDING TABLE REFERENCE RULE iBEER THES ) RXEXE R,

EIEEX

AlterShardingTableReferenceRule ::=
"ALTER' 'SHARDING' 'TABLE' 'REFERENCE' 'RULE' referenceRelationshipDefinition (
','" referenceRelationshipDefinition)x*

referenceRelationshipDefinition ::=
ruleName '(' tableName (',' tableName)x* ')'
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ruleName ::=

identifier

tableName ::=
identifier

#FEILEA

« IR A RABEA P RECRR;

o REX 0 RN R EMAER AT, HH 2 N EUEE, Fla0 ds_${0..1}.t_order_${0.
.1} 5ds_${0..1}.t_order_item_s{0..1};

KRB A RMEHN BB A E R Bl t_order_${order_id % 2} 5

t_order_item_${order_item_id % 2};

Nl

1. BRI X £

ALTER SHARDING TABLE REFERENCE RULE ref_0 (t_order,t_order_item);

2. BB PREEXFR

ALTER SHARDING TABLE REFERENCE RULE ref_0 (t_order,t_order_item), ref_1 (t_product,
t_product_item);

®EF

ALTER. SHARDING. TABLE. REFERENCE. RULE

MR

- BT

» CREATE SHARDING TABLE RULE
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DROP SHARDING TABLE REFERENCE RULE
D0

DROP SHARDING TABLE REFERENCE RULE &% HMIEREE EHICEFNI,

DropShardingTableReferenceRule ::=
'DROP' 'SHARDING' 'TABLE' 'REFERENCE' 'RULE' +ifExists? ruleName (',' ruleName)x*

ifExists ::=
'"TF' '"EXISTS'

ruleName ::=
identifier

#hFEILEA

« ifExists THI TR Sharding reference rule not exists f4i%.

Nl

- THIBR B SRR
DROP SHARDING TABLE REFERENCE RULE ref_e;
- THIBRZ S SR BRRLI
DROP SHARDING TABLE REFERENCE RULE ref_o, ref_1;

- i 1 fExists FAIMMERICEHHLN

DROP SHARDING TABLE REFERENCE RULE IF EXISTS ref_0;

REF

DROP. SHARDING., TABLE. REFERENCE. RULE
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X

- RET

I &=

ARETRER T TR EERE IR TR,

CREATE BROADCAST TABLE RULE

R

CREATE BROADCAST TABLE RULE IEZERATANFE R (/KR G2 #EHN,

EIRENX

CreateBroadcastTableRule ::=
"CREATE' 'BROADCAST' 'TABLE' 'RULE' +ifNotExists? tableName (',' tableName)x*

ifNotExists ::=
'TF' '"NOT' '"EXISTS'

tableName ::=
identifier

#hFEILEA

+ tableName R[] ELFAERIREGE R ZOIERIR;

+ ifNotExists FHJF TS Duplicate Broadcast rule ffi%,

Nl

SUE B

-— ¥ t_province, t_city FINEII MM
CREATE BROADCAST TABLE RULE t_province, t_city;
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fEF i fNotExists FHIBIZEEMN

CREATE BROADCAST TABLE RULE IF NOT EXISTS t_province, t_city;

®EF

CREATE. BROADCAST. TABLE. RULE

MR 5EE

- RET

DROP BROADCAST TABLE RULE

D%

DROP BROADCAST TABLE RULE iBEH T NIEEH RERMERT FEHN,

EIEEX

DropBroadcastTableRule ::=
'DROP' '"BROADCAST' 'TABLE' 'RULE' +ifExists? tableName (',' tableName)x

ifExists ::=
'TF' 'EXISTS'

tableName ::=
identifier

#FEILEA

+ tableName AIfEFH ELFAENT BEHNITIER;

- ifExists FAJFH TS Broadcast rule not exists fHiR,
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Nl

« fERE IR ARMHER T R AN

DROP BROADCAST TABLE RULE t_province, t_city;

« i 1 fExists FHNRBRMER BRI

DROP BROADCAST TABLE RULE IF EXISTS t_province, t_city;

REF

DROP. BROADCAST. TABLE. RULE

MR 5EE

- (RET

BR

AREETTRER R RY R TR T DRI 5 A,

LOAD SINGLE TABLE

D0

LOAD SINGLE TABLE FHTIIE B,

EIEEX

loadSingleTable ::
"LOAD' 'SINGLE' 'TABLE' tableDefinition

tableDefinition ::
tableIdentifier (',' tableldentifier)x

tableIdentifier ::=

"s.x' | '"x.x.x' | storageUnitName '.x' | storageUnitName '.*.x' | storageUnitName
'." schemaName '.x' | storageUnitName '.' tableName | storageUnitName '.'
schemaName '.' tableName

storageUnitName ::=

identifier
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schemaName ::=
identifier

tableName ::=
identifier
#h7Eisee

« PostgreSQL 1 OpenGauss WY X FHEE schemaName

Nl
- IR E AR
LOAD SINGLE TABLE ds_6.t_single;
o A E A7 O R A 2R AR
LOAD SINGLE TABLE ds_0.x;
. EARE R

LOAD SINGLE TABLE *.x;

REF

LOAD, SINGLE., TABLE

MR 5EE

REF

- R

m

UNLOAD SINGLE TABLE

D%

UNLOAD SINGLE TABLE FT-HIZFE,
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EIREX

unloadSingleTable ::=
"UNLOAD' 'SINGLE' 'TABLE' tableNames

tableNames ::=
tableName (',' tableName)x*

tableName ::=
identifier

#hFEILEA

« SINEAE, EIEERNTEE RS

Nl

- HIEEETE R

UNLOAD SINGLE TABLE t_single;

- HIE AR

UNLOAD SINGLE TABLE =
UNLOAD ALL SINGLE TABLES;

REF
UNLOAD, SINGLE, TABLE. ALL. TABLES

MR R

- (RET

SET DEFAULT SINGLE TABLE STORAGE UNIT

R

SET DEFAULT SINGLE TABLE STORAGE UNIT iE/EHTIHBEIANEREMEIT,

9.2. ShardingSphere-Proxy 248


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

EIREX

SetDefaultSingleTableStorageUnit ::=

'"SET' 'DEFAULT' 'SINGLE' 'TABLE' 'STORAGE' 'UNIT' singleTableDefinition

singleTableDefinition ::=
'='" (storageUnitName | 'RANDOM')

storageUnitName ::=
identifier

#hFEILEA

« STORAGE UNIT #F{#/H RDL HEHMIEEHIC, RANDOM IREFEHLIEF

Nl

- RERAN R RAFE T

SET DEFAULT SINGLE TABLE STORAGE UNIT = ds_0;

- REBANRRAFE RN RELIE (T

SET DEFAULT SINGLE TABLE STORAGE UNIT = RANDOM;

®EF

SET. DEFAULT. SINGLE. TABLE. STORAGE. UNIT. RANDOM

X

- BRE

RERE

ot

ARENTRE B 7 B ERE TR TR B
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CREATE READWRITE_SPLITTING RULE

D0

» CREATE READWRITE_SPLITTING RULE iE:MH T-QI8EE 4> BSH,

EIREX

CreateReadwriteSplittingRule ::=
"CREATE' 'READWRITE_SPLITTING' 'RULE' ifNotExists? readwriteSplittingDefinition (
','" readwriteSplittingDefinition)x*

ifNotExists ::=
'"IF' 'NOT' 'EXISTS'

readwriteSplittingDefinition ::=
ruleName ' (' dataSourceDefinition (',' transactionalReadQueryStrategyDefinition)?

('"," loadBalancerDefinition)? ')'

dataSourceDefinition ::=
'"WRITE_STORAGE_UNIT' '=' writeStorageUnitName ',' 'READ_STORAGE_UNITS' '('
storageUnitName (',' storageUnitName)*x ')'

transactionalReadQueryStrategyDefinition ::=
'"TRANSACTIONAL_READ_QUERY_STRATEGY' '=' transactionalReadQueryStrategyType

loadBalancerDefinition ::=
'"TYPE' '"(' 'NAME' '=' algorithmType (',' propertiesDefinition)? ')'

ruleName ::=

identifier

writeStorageUnitName ::=

identifier

storageUnitName ::=

identifier

transactionalReadQueryStrategyType ::=
string

algorithmType ::=

string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'
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key ::=
string

value ::=
literal

#FEILEA

+ transactionalReadQueryStrategyType 5E HFEMILIEKEE H KN, ESEYAML [ILE;
« algorithmType fEEMBIIMEHRIZIR, 1HSH N EH TR,

BHEM ruleName ¥ ICIEL O

+ ifNotExists FAJHTHERHIL Duplicate readwrite_splitting rule 8%,

Nl

IEREoEMN

CREATE READWRITE_SPLITTING RULE ms_group_0 (
WRITE_STORAGE_UNIT=write_ds,
READ_STORAGE_UNITS(read_ds_0O,read_ds_1),
TYPE (NAME="random")

)

{EF i fNotExists FaIBIEIEE 2= N

« 5 EA

CREATE READWRITE_SPLITTING RULE IF NOT EXISTS ms_group_0 (
WRITE_STORAGE_UNIT=write_ds,
READ_STORAGE_UNITS(read_ds_0O,read_ds_1),

TYPE (NAME="random")

)

®EF

CREATE. READWRITE_SPLITTING, RULE, WRITE_STORAGE_UNIT. READ_STORAGE_UNITS. TYPE.
NAME. PROPERTIES. TRUE. FALSE
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X

- BT

- BRI

ALTER READWRITE_SPLITTING RULE

R

ALTER READWRITE_SPLITTING RULE IBEEH T&MILE 45 BEHLN,

EIEEX

AlterReadwriteSplittingRule ::=
"ALTER' 'READWRITE_SPLITTING' 'RULE' readwriteSplittingDefinition (','
readwriteSplittingDefinition)*

readwriteSplittingDefinition ::=
ruleName '(' dataSourceDefinition (',' transactionalReadQueryStrategyDefinition)?
(',' loadBalancerDefinition)? ')'

dataSourceDefinition ::=
'"WRITE_STORAGE_UNIT' '=' writeStorageUnitName ',' 'READ_STORAGE_UNITS' '('

storageUnitName (',' storageUnitName)* ')'

transactionalReadQueryStrategyDefinition ::=
'"TRANSACTIONAL_READ_QUERY_STRATEGY' '=' transactionalReadQueryStrategyType

loadBalancerDefinition ::=
'"TYPE' '(' 'NAME' '=' algorithmType (',' propertiesDefinition)? ')'

ruleName ::=
identifier

writeStorageUnitName ::=
identifier

storageUnitName ::=
identifier

transactionalReadQueryStrategyType ::=
string

algorithmType ::=
string
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propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal

#3Tisee
+ transactionalReadQueryStrategyType {5E RS NILIERIEHER, ESHEVYAML ILE;
« algorithmType f5ENFIIHEEIELRT ESH AR,

5l

EeRE o ER

ALTER READWRITE_SPLITTING RULE ms_group_0 (
WRITE_STORAGE_UNIT=write_ds,
READ_STORAGE_UNITS(read_ds_0O,read_ds_1),
TYPE (NAME="random")

)

REF

ALTER. READWRITE_SPLITTING. RULE. WRITE_STORAGE_UNIT. READ_STORAGE_UNITS. TYPE.
NAME. PROPERTIES. TRUE. FALSE

MR 5EE
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DROP READWRITE_SPLITTING RULE

D0

DROP READWRITE_SPLITTING RULE i&EH T N8 E B HEEMRBRIEE 7 &,

EIREX

DropReadwriteSplittingRule ::=
"DROP' '"READWRITE_SPLITTING' 'RULE' 1ifExists? ruleName (',' ruleName)x ('FROM'

databaseName)?

ifExists ::=
'"TF' '"EXISTS'

ruleName ::=
identifier

databaseName ::=
identifier
STl

« RIEE databaseName I, ERIASE YA AT DATABASE, 415t {#H DATABASE MIE4ER No
database selected;

« ifExists A T4 Readwrite-splitting rule not exists iR,
il
« fEEEZ I PEMIBR RS S BRI
DROP READWRITE_SPLITTING RULE ms_group_1 FROM readwrite_splitting_db;
o VYR MRS 5 B A
DROP READWRITE_SPLITTING RULE ms_group_1;

- i 1 fExists FAIMFRIRE 72 &N

DROP READWRITE_SPLITTING RULE IF EXISTS ms_group_1;
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®EF

DROP. READWRITE_SPLITTING. RULE

MR 5EE

- BRE

SR

BT BRI R MR R TR TR T TR AT A

CREATE ENCRYPT RULE

R

CREATE ENCRYPT RULE IBEH T OIEEIE IR,

EIEEX

CreateEncryptRule ::=
"CREATE' 'ENCRYPT' 'RULE' +ifNotExists? encryptDefinition (',' encryptDefinition)x*

ifNotExists ::=
'TF' '"NOT' '"EXISTS'

encryptDefinition ::=

ruleName '(' 'COLUMNS' '(' columnDefinition (',' columnDefinition)x ')' ')'

columnDefinition ::=

"(" "NAME' '=' columnName ',' 'CIPHER' '=' cipherColumnName (',' 'ASSISTED_QUERY'
'=' assistedQueryColumnName)? (',' 'LIKE_QUERY' '=' T1likeQueryColumnName)? ','
encryptAlgorithmDefinition (',' assistedQueryAlgorithmDefinition)? (','
likeQueryAlgorithmDefinition)? ')'

encryptAlgorithmDefinition ::=
"ENCRYPT_ALGORITHM'" '('" 'TYPE' '(' 'NAME' '=' algorithmType (','
propertiesDefinition)? ')'

assistedQueryAlgorithmDefinition ::=
"ASSISTED_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' algorithmType (','

propertiesDefinition)? ')'

likeQueryAlgorithmDefinition ::=
'"LIKE_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' algorithmType (','
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propertiesDefinition)? ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'

ruleName ::=
identifier

columnName ::=
identifier

cipherColumnName ::=
identifier

assistedQueryColumnName ::=
identifier

likeQueryColumnName ::=
identifier

algorithmType ::=
string

key ::=
string

value ::=
literal

#h7EI A

CIPHER {8 &% &Y, ASSISTED_QUERY {5 EHiBIEIAY, LIKE_QUERY {8 Y,
« algorithmType fREMBHEIERY ESE INIHHIEL;
EE M ruleName K ICiEW A E;

« ifNotExists FAJHTEEGHIL Duplicate encrypt rule fHiR.

Tl

ellfe 2 ¢kl

CREATE ENCRYPT RULE t_encrypt (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ASSISTED_QUERY=assisted_query_user,LIKE_
QUERY=11ike_query_user,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-key-value'=
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'123456abc', 'digest-algorithm-name'='SHA-1"))),ASSISTED_QUERY_ALGORITHM(TYPE (NAME=
'MD5') ) ,LIKE_QUERY_ALGORITHM(TYPE (NAME="'CHAR_DIGEST_LIKE'))),

(NAME=order_id,CIPHER =order_cipher,ASSISTED_QUERY=assisted_query_order,LIKE_
QUERY=11ike_query_order ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES' ,PROPERTIES('aes-key-value
'='123456abc', 'digest-algorithm-name'="'SHA-1"'))),ASSISTED_QUERY_

ALGORITHM(TYPE (NAME="'MD5')),LIKE_QUERY_ALGORITHM(TYPE (NAME="'CHAR_DIGEST_LIKE')))
)

t_encrypt_2 (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ASSISTED_QUERY=assisted_query_user,LIKE_
QUERY=11ike_query_user ,ENCRYPT_ALGORITHM(TYPE (NAME='AES',PROPERTIES('aes-key-value'=
'123456abc', 'digest-algorithm-name'='SHA-1'))),ASSISTED_QUERY_ALGORITHM(TYPE (NAME=
"MD5')),LIKE_QUERY_ALGORITHM (TYPE (NAME='CHAR_DIGEST_LIKE'))),

(NAME=order_id, CIPHER=order_cipher,ASSISTED_QUERY=assisted_query_order,LIKE_
QUERY=11ike_query_order ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES' ,PROPERTIES('aes-key-value
'='123456abc', 'digest-algorithm-name'='SHA-1'))),ASSISTED_QUERY_

ALGORITHM (TYPE (NAME="'MD5"') ), LIKE_QUERY_ALGORITHM(TYPE (NAME="'CHAR_DIGEST_LIKE')))

))s

fE£F 4 fNotExists FaICIEEURMZLN

CREATE ENCRYPT RULE IF NOT EXISTS t_encrypt (

COLUMNS (

(NAME=user_1id,CIPHER=user_cipher ,ASSISTED_QUERY=assisted_query_user,LIKE_
QUERY=11ike_query_user ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-key-value'=
'123456abc', 'digest-algorithm-name'='SHA-1'))),ASSISTED_QUERY_ALGORITHM (TYPE (NAME=
"MD5') ), LIKE_QUERY_ALGORITHM (TYPE (NAME="'CHAR_DIGEST_LIKE'))),

(NAME=order_id,CIPHER =order_cipher ,ASSISTED_QUERY=assisted_query_order,LIKE_
QUERY=11ike_query_order ,ENCRYPT_ALGORITHM(TYPE (NAME="AES',PROPERTIES('aes-key-value
'='123456abc', 'digest-algorithm-name'='SHA-1'))),ASSISTED_QUERY_

ALGORITHM (TYPE (NAME="'MD5")) , LIKE_QUERY_ALGORITHM (TYPE (NAME="'CHAR_DIGEST_LIKE')))
)

t_encrypt_2 (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ASSISTED_QUERY=assisted_query_user,LIKE_
QUERY=1l1ike_query_user ,ENCRYPT_ALGORITHM(TYPE (NAME="AES',PROPERTIES('aes-key-value'=
'123456abc', 'digest-algorithm-name'='SHA-1"'))),ASSISTED_QUERY_ALGORITHM(TYPE (NAME=
'MD5') ) ,LIKE_QUERY_ALGORITHM(TYPE (NAME="'CHAR_DIGEST_LIKE'))),
(NAME=order_id,CIPHER=order_cipher ,ASSISTED_QUERY=assisted_query_order,LIKE_
QUERY=11ike_query_order ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-key-value
'='123456abc', 'digest-algorithm-name'='SHA-1'))),ASSISTED_QUERY_

ALGORITHM (TYPE (NAME="'MD5")) , LIKE_QUERY_ALGORITHM (TYPE (NAME="'CHAR_DIGEST_LIKE')))

)5
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®EF

CREATE, ENCRYPT, RULE. COLUMNS. NAME. CIPHER, ASSISTED_QUERY. LIKE_QUERY,
ENCRYPT_ALGORITHM, ASSISTED_QUERY_ALGORITHM. LIKE_QUERY_ALGORITHM. TYPE. TRUE.
FALSE

MR 5EE

- RET

- IERTA

ALTER ENCRYPT RULE

L]

ALTER ENCRYPT RULE i&:H TSR],

B

AlterEncryptRule ::=
"ALTER' 'ENCRYPT' 'RULE' encryptDefinition (',' encryptDefinition)x*

encryptDefinition ::=
ruleName '(' 'COLUMNS' '(' columnDefinition (',' columnDefinition)x ')' ')'

columnDefinition ::=

"(" 'NAME' '=' columnName ',' 'CIPHER' '=' cipherColumnName (',' 'ASSISTED_QUERY'
'=' assistedQueryColumnName)? (',' 'LIKE_QUERY' '=' T1likeQueryColumnName)? ','
encryptAlgorithmDefinition (',' assistedQueryAlgorithmDefinition)? (','
likeQueryAlgorithmDefinition)? ')'

encryptAlgorithmDefinition ::=
"ENCRYPT_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' algorithmType (','

propertiesDefinition)? ')'

assistedQueryAlgorithmDefinition ::=
"ASSISTED_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' algorithmType (','
propertiesDefinition)? ')'

likeQueryAlgorithmDefinition ::=
"LIKE_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' algorithmType (',

propertiesDefinition)? ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'
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ruleName ::=

identifier

columnName ::=
identifier

cipherColumnName ::=
identifier

assistedQueryColumnName ::=
identifier

likeQueryColumnName ::=
identifier

algorithmType ::=
string

key ::=
string

value ::=
literal

#hFEILEA

« CIPHER f8E % X EHEY, ASSISTED_QUERY fEEHiBIE IS, LIKE_QUERY f8THME T,
+ algorithmType fEEMBERIERA HSF INIEHIL;

EEM ruleName B IiEu o2,

Nl

- BRI

ALTER ENCRYPT RULE t_encrypt (

COLUMNS (

(NAME=user_1id,CIPHER=user_cipher ,ASSISTED_QUERY=assisted_query_user,LIKE_
QUERY=11ike_query_user,ENCRYPT_ALGORITHM(TYPE (NAME="AES',PROPERTIES('aes—key-value'=
'123456abc', 'digest-algorithm-name'='SHA-1"))),ASSISTED_QUERY_ALGORITHM(TYPE (NAME=
'MD5') ) ,LIKE_QUERY_ALGORITHM(TYPE (NAME="'CHAR_DIGEST_LIKE'))),
(NAME=order_id,CIPHER=order_cipher ,ASSISTED_QUERY=assisted_query_order, LIKE_
QUERY=1l1ike_query_order,ENCRYPT_ALGORITHM(TYPE (NAME='AES' ,PROPERTIES('aes-key-value
'='123456abc', 'digest-algorithm-name'='SHA-1'))),ASSISTED_QUERY_
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ALGORITHM (TYPE (NAME='MD5"')),LIKE_QUERY_ALGORITHM(TYPE(NAME='CHAR_DIGEST_LIKE')))
))s

REF
ALTER, ENCRYPT, RULE, COLUMNS, NAME, CIPHER, ASSISTED_QUERY, LIKE_QUERY,

ENCRYPT_ALGORITHM, ASSISTED_QUERY_ALGORITHM, LIKE_QUERY_ALGORITHM, TYPE. TRUE.
FALSE

S G
- RET

- INEEE

DROP ENCRYPT RULE

A

DROP ENCRYPT RULE &7 T IBRImEHN,

B

DropEncryptRule ::=
'DROP' '"ENCRYPT' 'RULE' +ifExists? ruleName (',' ruleName)x

ifExists ::=
'TF' 'EXISTS'

ruleName ::=

identifier

#FEILEA

Y

« ifExists FAJH TR Encrypt rule not exists f4i%,
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Nl

- MHIERANE AL

DROP ENCRYPT RULE t_encrypt, t_encrypt_2;

« M 1 fExists MBRANZE RN

DROP ENCRYPT RULE IF EXISTS t_encrypt, t_encrypt_2;

REF

DROP, ENCRYPT, RULE

MR 5EE

- RET

AR BN

BT B B 8 TR TR A T TR A 5 A

CREATE MASK RULE

D0

CREATE MASK RULE &% TGl @5z i sem i,

EIEEX

CreateMaskRule ::=
"CREATE' 'MASK' 'RULE' 1ifNotExists? maskRuleDefinition (',' maskRuleDefinition)x*

ifNotExists ::=
'TF' '"NOT' '"EXISTS'

maskRuleDefinition ::=
ruleName ' (' 'COLUMNS' '(' columnDefinition (',' columnDefinition)* ')' ')'

columnDefinition ::=

"(" 'NAME' '=' columnName ',' maskAlgorithmDefinition ')'

maskAlgorithmDefinition ::=
'"TYPE' '"(' 'NAME' '=' algorithmType (',' propertiesDefinition)? ')'
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propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)*x ')'

ruleName ::=

identifier

columnName ::=

identifier

algorithmType ::=
literal

key ::=

string

value ::=
literal

#hFEILEA

« algorithmType fEEBIEMBERIERE, BESH BRI,
« HEM ruleName KL AIE;
« ifNotExists TAJHTERHEIL Duplicate mask rule £51%,

Nl

IR B

CREATE MASK RULE t_mask (

COLUMNS (

(NAME=phone_number , TYPE (NAME="'MASK_FROM_X_TO_Y', PROPERTIES("from-x"=1, "to-y"=2,
"replace-char"="%x"))),

(NAME=address, TYPE (NAME="'MD5"))

))5
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fE€F3 1 fNotExists Fa B E LB AN

CREATE MASK RULE IF NOT EXISTS t_mask (

COLUMNS (

(NAME=phone_number , TYPE (NAME="'MASK_FROM_X_TO_Y', PROPERTIES("from-x"=1, "to-y"=2,
"replace-char"="%x"))),

(NAME=address, TYPE (NAME="'MD5"))

))s

REF

CREATE. MASK. RULE. COLUMNS. NAME. TYPE

P SEcEE

=

. (REF

B ETR

ALTER MASK RULE

R

ALTER MASK RULE &2 FE BRSO,

BIEEX

AlterMaskRule ::=
"ALTER' 'MASK' 'RULE' maskRuleDefinition (',' maskRuleDefinition)x*

maskRuleDefinition ::=

ruleName '(' 'COLUMNS' '(' columnDefinition (',' columnDefinition)* ')' ')'

columnDefinition ::=

"(" "NAME' '=' columnName ',' maskAlgorithmDefinition ')'

maskAlgorithmDefinition ::=
'"TYPE' '(' 'NAME' '=' algorithmType (',' propertiesDefinition)? ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

ruleName ::=
identifier
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columnName ::=

identifier

algorithmType ::=
literal

key ::=

string

value ::=
literal

#hFEILEA

« algorithmType {5 @B B ILIA,

Nl

e ER IR B

ALTER MASK RULE t_mask (
COLUMNS (

(NAME=phone_number,TYPE (NAME="'MASK_FROM_X_TO_Y', PROPERTIES("from-x"=1, "to-y"=2,

"replace-char"="x"))),
(NAME=address, TYPE(NAME="'MD5"'))

))s

®EF

ALTER, MASK., RULE. COLUMNS. NAME. TYPE

MR 5EE

- R

o BRI SURTA

H5%E LEliBER %,
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DROP MASK RULE

iRA

DROP MASK RULE & FMIEREGE SO,

EE

DropMaskRule ::=
'DROP' '"MASK' 'RULE' ifExists? ruleName (',' ruleName)

ifExists ::=
'"TF' '"EXISTS'

ruleName ::=
identifier

#hFEILEA

. ifExists FHAIH TS Mask rule not exists (5%,

Nl

- MHERES R AL

DROP MASK RULE t_mask, t_mask_1;

- [ 1 fExists FAIMERER BB

DROP MASK RULE IF EXISTS t_mask, t_mask_1;

®EF

DROP, MASK, RULE

MR

- RET
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o FEEN

AREENTREX R 2 R

CREATE SHADOW RULE

R

CREATE SHADOW RULE i

CreateShadowRule ::=

HITETRIEA TR

TR T O LA

"CREATE' 'SHADOW' 'RULE' ifNotExists? shadowRuleDefinition (','

shadowRuleDefinition)x*

ifNotExists ::=
'"IF' '"NOT' 'EXISTS'

shadowRuleDefinition ::
ruleName '(' storageUnitMapping shadowTableRule (',' shadowTableRule)x* ')'

storageUnitMapping ::=

"SOURCE' '=' storageUnitName ',' 'SHADOW' '=' storageUnitName

shadowTableRule ::=

tableName '(' shadowAlgorithm ')'

shadowAlgorithm ::
'TYPE' '(' 'NAME' '=

ruleName ::=

identifier

storageUnitName ::
identifier

tableName ::=
identifier

algorithmName ::=
identifier

algorithmType ::

string

' algorithmType ',' propertiesDefinition ')'
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propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal

#FEILEA

BEE N ruleName TCiEHAIEE;

+ storageUnitMapping {&57E IREIE ERF T NS E R, FH{HA ROL EHAY STORAGE UNIT
, BSE FhfHoT;

« shadowAlgorithm AI[AIIN/EH T2 shadowTableRule;
+ algorithmName fR#E ruleName, tableName fll algorithmType Hal4RK;
« algorithmType HHiZ#F VALUE_MATCH, REGEX_MATCH 1 SQL_HINT;

« ifNotExists FAJH Tl HIL Duplicate shadow rule 1%,

el

- QIR T AL

CREATE SHADOW RULE shadow_rule(

SOURCE=demo_ds,

SHADOW=demo_ds_shadow,

t_order (TYPE (NAME="SQL_HINT")),

t_order_item(TYPE(NAME="VALUE_MATCH", PROPERTIES("operation"="1insert","column'"=
"user_id", "value"='1"')))

I
« i i fNotExists FHa)GIIER TR MFHLN

CREATE SHADOW RULE IF NOT EXISTS shadow_rule(

SOURCE=demo_ds,

SHADOW=demo_ds_shadow,

t_order (TYPE (NAME="SQL_HINT")),

t_order_item(TYPE (NAME="VALUE_MATCH", PROPERTIES("operation"="insert","column'"=
"user_id", "value"='1"')))

)
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®EF

CREATE. SHADOW. RULE. SOURCE. SHADOW, TYPE., NAME, PROPERTIES

MR 5EE

- RE

- fFiEERTT

ALTER SHADOW RULE

R

ALTER SHADOW RULE &AM &M T I,

EIEEX

AlterShadowRule ::=
"ALTER' 'SHADOW' 'RULE' shadowRuleDefinition (',' shadowRuleDefinition)x*

shadowRuleDefinition ::=

ruleName '(' storageUnitMapping shadowTableRule (',' shadowTableRule)* ')'

storageUnitMapping ::=
"SOURCE' '=' storageUnitName ',' 'SHADOW' '=' storageUnitName

shadowTableRule ::=
tableName '(' shadowAlgorithm ')'

shadowAlgorithm ::=
'"TYPE' '(' 'NAME' '=' shadowAlgorithmType ',' propertiesDefinition ')'
ruleName ::=

identifier

storageUnitName ::=
identifier

tableName ::=

identifier

algorithmName ::=
identifier

shadowAlgorithmType ::=
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string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'

key ::=

string

value ::=
literal

#hFEILEA

+ storageUnitMapping {&57EIREIE ERF T FERNME E R, FH{HAH ROL EHAY STORAGE UNIT
, \BSE FhfHIT;

« shadowAlgorithm AI[EIIN{EH T2 shadowTableRule;
+ algorithmName &HR4E ruleName, tableName 1 shadowAlgorithmType HZIAERK;

+ shadowAlgorithmType HlisZ#F VALUE_MATCH, REGEX_MATCH #1 SQL_HINT,

Nl

< BHGE T E A

ALTER SHADOW RULE shadow_rule(

SOURCE=demo_ds,

SHADOW=demo_ds_shadow,

t_order (TYPE(NAME="SQL_HINT")),

t_order_item(TYPE (NAME="VALUE_MATCH", PROPERTIES("operation"="insert","column'"=
"user_id", "value"='1"')))

)

®EF

ALTER. SHADOW. RULE., SOURCE. SHADOW. TYPE. NAME. PROPERTIES
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X

- RET

. fFiEERTT

DROP SHADOW RULE

D%

DROP SHADOW RULE iEEH T A45E12 58 FEMIFR R 7 4 IR,

EIEEX

DropShadowRule ::=
'DROP' 'SHADOW' 'RULE' ifExists? ruleName ('FROM' databaseName)?

ifExists ::=
'TF' 'EXISTS'

ruleName ::=

identifier
databaseName ::=

identifier

#FEILEA

« KIEE databaseName i, ERIASE i A DATABASE, @1t f#HFH DATABASE M<4E/R No
database selected;

« ifExists FAJFH TS Shadow rule not exists #iR

Nl

o NFETE BAE RN ER 52— 2 R DR U]
DROP SHADOW RULE shadow_rule FROM shadow_db;
o YRR 2R 2 - 2 R AR ]

DROP SHADOW RULE shadow_rule;

« /] 1 fExsts FAIMMIBREE % AL
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DROP SHADOW RULE IF EXISTS shadow_rule;

REF

DROP. SHADOW. RULE. FROM

X R

- REF

CREATE DEFAULT SHADOW ALGORITHM

DU

CREATE DEFAULT SHADOW ALGORITHM &% T OISR FIEBIAS RN,

BIEEX

CreateDefaultShadowAlgorithm ::=
'CREATE' 'DEFAULT' 'SHADOW' 'ALGORITHM' -ifNotExists? shadowAlgorithm

ifNotExists ::=
'"IF' 'NOT' 'EXISTS'

shadowAlgorithm ::=
'"TYPE' '"(' 'NAME' '=' algorithmType ',' propertiesDefiinition ')'

algorithmType ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal
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#hFEI A

« algorithmType HHiZ## VALUE_MATCH, REGEX_MATCH 1 SQL_HINT;

« ifNotExists FAJFH TEAHIN Duplicate default shadow algorithm 4R,

Nl

SRUFESoNIN- A L IR RES

CREATE DEFAULT SHADOW ALGORITHM TYPE(NAME="SQL_HINT");

- /] i fNotExists FAIBIRBNIAR F & EMRE

CREATE DEFAULT SHADOW ALGORITHM IF NOT EXISTS TYPE(NAME="SQL_HINT");

REF

CREATE. DEFAULT. SHADOW. ALGORITHM, TYPE. NAME. PROPERTIES

MRX R

- RET

ALTER DEFAULT SHADOW ALGORITHM

R

ALTER DEFAULT SHADOW ALGORITHM &2 THEMUE F FEERIA BRI,

BIEEX

AlterDefaultShadowAlgorithm ::=
"ALTER' 'DEFAULT' 'SHADOW' 'ALGORITHM' shadowAlgorithm

shadowAlgorithm ::=
'"TYPE' '"(' 'NAME' '=' algorithmType ',' propertiesDefiinition ')’

algorithmType ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'
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key ::=
string

value ::=
literal

#FEILEA

+ algorithmType HAZ#F VALUE_MATCH, REGEX_MATCH 1 SQL_HINT,

Nl

R ENIN R LR RES

ALTER DEFAULT SHADOW ALGORITHM TYPE(NAME="SQL_HINT");

®EF

ALTER., DEFAULT. SHADOW. ALGORITHM, TYPE. NAME. PROPERTIES

MR

- RET

DROP DEFAULT SHADOW ALGORITHM

i

DROP DEFAULT SHADOW ALGORITHM i& L T Mg B EMIERENIAS & B E L,

EIREX

DropDefaultShadowAlgorithm ::=
'"DROP' 'DEFAULT' 'SHADOW' 'ALGORITHM' ifExists? ('FROM' databaseName)?

ifExists ::=
'"TF' '"EXISTS'

databaseName ::=
identifier
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#hFEI A

« KRIETE databaseName i, BRIAE S wi{# Y DATABASE, R AfEH DATABASE N<427R No
database selected;

« ifExists THAJH T4 Default shadow algorithm not exists #i%.

Nl

o NFEEBURE ZEMIERERIASS 12 S 1%

DROP DEFAULT SHADOW ALGORITHM FROM shadow_db;

o Y ATEHEZEMERECAR 7 RN ETE

DROP DEFAULT SHADOW ALGORITHM;

- /] 4 fExists FAIMBRBOAE 7 ENR A

DROP DEFAULT SHADOW ALGORITHM IF EXISTS;

REF

DROP. DEFAULT. SHADOW, ALGORITHM. FROM

MRX R

- RET

DROP SHADOW ALGORITHM

D0

DROP SHADOW ALGORITHM iE&{EH T AfeE B EMERE & Ei&ATE,

BIEEX

DropShadowAlgorithm ::=
'DROP' 'SHADOW' 'ALGORITHM' +ifExists? algorithmName (',' algorithmName)* ('FROM'
databaseName)?

ifExists ::=
'TF' 'EXISTS'
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algorithmName ::=
identifier

databaseName ::=
identifier

#FEILEA

« RIEE databaseName I, ERIAE YA FHAY DATABASE, 415t f# H DATABASE MIEHE/R No
database selected;

+ ifExists THHT#ER shadow algorithm not exists %,

Nl

o Dt BAEIERERZ R R RN TR

DROP SHADOW ALGORITHM shadow_rule_t_order_sql_hint_0, shadow_rule_t_order_item_sql_
hint_0 FROM shadow_db;

o Y AT ZEHER B R IR

DROP SHADOW ALGORITHM shadow_rule_t_order_sql_hint_0;

« /] 1 fExists FRMIBRRE ¥ EIE X

DROP SHADOW ALGORITHM IF EXISTS shadow_rule_t_order_sql_hint_0;

REF

DROP. SHADOW, ALGORITHM, FROM

MR 5EE

- RET

RQL &%

RQL (Resource & Rule Query Language) J Apache ShardingSphere FISJEMIFINEIFIES
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FERTEN

ARETTROS il T B R TETR A TV E A A,

SHOW STORAGE UNITS

R

SHOW STORAGE UNITS iBEATEIRIEEEHE ESITEMIITFAE R TT,

EE

ShowStorageUnit ::=
"SHOW' 'STORAGE' 'UNITS' ('FROM' databaseName)? showLike?

databaseName ::=
identifier

showLike ::=
'"LIKE' likePattern

likePattern ::=

string

SHl L

« RIEE databaseName B, BRIAE4HIEEFN DATABASE; UIAR{#HF DATABASE N<=1E7R No
database selected,
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RENMEBEA
i1l WiAe
name i BT AR
type At TR
host T AT
port 7 {i B TC I
db AR IR
connection_timeout_milliseconds JERZ@RA] (ZF))
idle_timeout_milliseconds ERERRTINNE (ZF)
max_lifetime_milliseconds ERR KA MEY (Z/)
max_pool_size JEERIIN P 1751
min_pool_size R NEREEL
read_only HIERIR
other_attributes HitZERESE

ANl

- B RNE A TR E T

mysql> SHOW STORAGE UNITS;

| name | type | host | port | db | connection_timeout_milliseconds | idle_
timeout_milliseconds | max_Llifetime_milliseconds | max_pool_size | min_pool_size |
read_only | other_attributes

| ds_1 | MySQL | 127.0.0.1 | 3306 | dbl | 30000 | 60000
| 2100000 | 50 | 1 | false | {
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"keepaliveTime":0,"leakDetectionThreshold":0,"registerMbeans": false,
"allowPoolSuspension":false,"autoCommit":true,"isolateInternalQueries":false} |

| ds_@ | MySQL | 127.0.0.1 | 3306 | db® | 30000 | 60000
| 2100000 | 50 | 1 | false | {
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"keepaliveTime":0,"leakDetectionThreshold":0,"registerMbeans": false,
"allowPoolSuspension":false,"autoCommit":true,"isolateInternalQueries":false} |
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2 rows in set (0.01 sec)

- BWfEEREEFRFEERIT

mysql> SHOW STORAGE UNITS FROM sharding_db;

| name | type | host | port | db | connection_timeout_milliseconds | qidle_
timeout_milliseconds | max_Llifetime_milliseconds | max_pool_size | min_pool_size |

read_only | other_attributes

| ds_1 | MySQL | 127.0.0.1 | 3306 | dbl | 30000 | 60000
| 2100000 | 50 | 1 | false | {
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"keepaliveTime":0,"leakDetectionThreshold":0,"registerMbeans": false,
"allowPoolSuspension":false,"autoCommit":true,"isolateInternalQueries":false} |

| ds_0 | MySQL | 127.0.0.1 | 3306 | db® | 30000 | 60000
| 2100000 | 50 | 1 | false | {
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"keepaliveTime":0,"leakDetectionThreshold":0,"registerMbeans": false,
"allowPoolSuspension":false,"autoCommit":true,"isolateInternalQueries":false} |

2 rows in set (0.01 sec)

- i/ LIKE TH)&EHFIERTT

mysql> SHOW STORAGE UNITS LIKE '%_0';
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| name | type | host | port | db | connection_timeout_milliseconds | idle_
timeout_milliseconds | max_lifetime_milliseconds | max_pool_size | min_pool_size |

read_only | other_attributes

| ds_6 | MySQL | 127.0.0.1 | 3306 | dbe | 30000 | 66000
| 2100000 | 50 | 1 | false | {
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"keepaliveTime":0,"leakDetectionThreshold":0,"registerMbeans": false,

"allowPoolSuspension":false,"autoCommit":true,"isolateInternalQueries":false} |

1 rows in set (0.01 sec)

®EF

SHOW, STORAGE. UNITS. FROM, LIKE

MR

- RET

MNEH

AREE TR MU 1 ) TR TR A T TR AR R,

el

AREETRER 70 A R PR IR TR B T DRI A,
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SHOW SHARDING TABLE RULE

D0

SHOW SHARDING TABLE RULE iEEATEIRIECIBHEZE 5 FRL,

EE

ShowShardingTableRule ::=
'SHOW' 'SHARDING'

tableName ::=
identifier

databaseName ::=
identifier

#hFEILEA

'"TABLE' ('RULE' tableName |

'"RULES'") ('FROM' databaseName)?

« KI5 databaseName I, BRIASE 2 A1{# A DATABASE, {154 DATABASE NI<427R No

database selected,

iR [E{E15ER
5l 128
table BHER4
actual_data_nodes SEFRAEE T m

actual_data_sources
database_strategy_type
database_sharding_column
database_sharding_algorithm_type
d atabase_sharding_algorithm_props
table_strategy_type
table_sharding_column
table_sharding_algorithm_type
table_sharding_algorithm_props
key_generate_column
key_generator_type
key_generator_props

SERREEHER (@it RDL G RN o)
R 7 Fr R A
BRI 7
By R BRI
By RIS
Tor FroRig A

R’ Frt

R EIRIA
RIPAEESH

i A

i A AR AR Y
R A KRS

a4 o - EHEE IR AR 73 F AU
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SHOW SHARDING TABLE RULES FROM sharding_db;

| table | actual_data_nodes | actual_data_sources | database_strategy_type |
database_sharding_column | database_sharding_algorithm_type | database_sharding_
algorithm_props | table_strategy_type | table_sharding_column | table_sharding_
algorithm_type | table_sharding_algorithm_props | key_generate_column | key_

generator_type | key_generator_props |

o o fom o
e e Fom
——————————————— B Tt et
—————————— B it T ittt et
e +
| t_order | ds_0,ds_1 |
| | | mod
| order_did | mod | sharding-count=4
| | | |
| t_order_item | | ds_0,ds_1 |
| | | mod
| order_id | mod | sharding-count=4
I I I
o —— o o o
e e o
——————————————— o
—————————— B st T e
e +
2 rows in set (0.12 sec)

« B Y RTZE R 72 R
SHOW SHARDING TABLE RULES;
B o Fom o
o o Fm e
——————————————— B e et e ittt e LT LR
—————————— B et At it Tt
e +
| table | actual_data_nodes | actual_data_sources | database_strategy_type |

database_sharding_column | database_sharding_algorithm_type | database_sharding_
algorithm_props | table_strategy_type | table_sharding_column | table_sharding_
algorithm_type | table_sharding_algorithm_props | key_generate_column | key_

generator_type | key_generator_props |
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——————————————— Bt ittt
—————————— Bt et Sttt e
et +
| t_order | ds_6,ds_1 |
[ | | mod
| order_id | mod | sharding-count=4
I I I I
| t_order_item | | ds_0,ds_1 |
| | | mod
| order_did | mod | sharding-count=4
| | |
Fomm o o o
o o o
——————————————— o
—————————— B e A et e
e +
2 rows in set (0.12 sec)

- BIFEERERA T
SHOW SHARDING TABLE RULE t_order;
o e o o
o o Fom
——————————————— B T i Tt
—————————— B et it et e it E
et ittt LT L e e +
| table | actual_data_nodes | actual_data_sources | database_strategy_type |

database_sharding_column | database_sharding_algorithm_type | database_sharding_
algorithm_props | table_strategy_type | table_sharding_column | table_sharding_
algorithm_type | table_sharding_algorithm_props | key_generate_column | key_

generator_type | key_generator_props |

o —— o Fom Fm
o e o
——————————————— Bt et st
—————————— Bttt T et e e
e +

| t_order | ds_6,ds_1 |

| | | mod

| order_id | mod | sharding-count=4

I I I

o —— o o o

e e o
——————————————— e
—————————— B e Tt Tt e
et ittt L +

1 row in set (0.12 sec)
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®EF

CREATE, SHARDING. TABLE., RULE., FROM

MR

- RE

SHOW SHARDING ALGORITHMS

R

SHOW SHARDING ALGORITHMS iEIEH T &R TIZBHEIEN 2 F AL,

Ex

ShowShardingAlgorithms: :=
'SHOW' 'SHARDING' 'ALGORITHMS' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName i, BRIAE A1 A DATABASE, 1R A F DATABASE NI<427R No
database selected,

R[E{EFA

el Wi

name 73 EIEAIR
type o REERA
props HEIESE
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Nl

- BTEEIREER T RIR

SHOW SHARDING ALGORITHMS FROM sharding_db;

mysql> SHOW SHARDING ALGORITHMS FROM
—————— +

| name | type |
|

B T fom—————— +
—————— +

2 rows in set (0.01 sec)

| INLINE

| INLINE

- EWLRNEHER D A RIA

SHOW SHARDING ALGORITHMS;

mysql> SHOW SHARDING ALGORITHMS;

2 rows in set (0.01 sec)

| INLINE

| INLINE

sharding_db;

algorithm-expression=t_order_${order_id % 2}

algorithm-expression=t_order_item_${order_id %

algorithm-expression=t_order_${order_id % 2}

algorithm-expression=t_order_item_${order_id %

9.2. ShardingSphere-Proxy

284



Apache ShardingSphere document

®EF

SHOW, SHARDING., ALGORITHMS. FROM

MR

- RE

SHOW UNUSED SHARDING ALGORITHMS

R

SHOW UNUSED SHARDING ALGORITHMS IEIEH TE e ER B IEARM I FEE,

Ex

ShowShardingAlgorithms: :=
"SHOW' 'UNUSED' 'SHARDING' 'ALGORITHMS' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName i, BRIAE A1 A DATABASE, 1R A F DATABASE NI<427R No
database selected,

R[E{EFA

el Wi

name 73 EIEAIR
type o REERA
props HEIESE

9.2. ShardingSphere-Proxy 285


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

Nl

- BfEERBEEREHAND R EE

SHOW UNUSED SHARDING ALGORITHMS;

mysql> SHOW UNUSED SHARDING ALGORITHMS;

| ti_inline | INLINE | algorithm-expression=t_order_${order_id % 2}

Fmm t———— e +

1 row in set (0.01 sec)

REF

SHOW. UNUSED. SHARDING. ALGORITHMS., FROM

B SEEES

- RETF

SHOW DEFAULT SHARDING STRATEGY

D0

SHOW DEFAULT SHARDING STRATEGY iBEH T & e B ENEIND ik,

B

ShowDefaultShardingStrategy::=
"SHOW' 'DEFAULT' 'SHARDING' 'STRATEGY' ('FROM' databaseName)?

databaseName ::=
identifier
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#hFEI A

« KT databaseName I, ERIAJE i A DATABASE, 1R tWA{#HFH DATABASE M<4E/R No
database selected,

RENEBEA
5 A
name pagaw s oEnEH
type 53 R gAY
sharding_column Padakic:
sharding_algorithm_name 43 FEIELHR
sharding_algorithm_type 77 B EIAY
sharding_algorithm_props 73 HIESEL
il

« EWHEE IR EEREIA T Aok

SHOW DEFAULT SHARDING STRATEGY FROM sharding_db;

mysql> SHOW DEFAULT SHARDING STRATEGY FROM sharding_db;

| name | type | sharding_column | sharding_algorithm_name | sharding_
algorithm_type | sharding_algorithm_props |

o ——— o ——— o o o
————————— et ittt

| TABLE | STANDARD | order_-id | table_inline | inline

| {algorithm-expression=t_order_item_${order_id % 2}} |

| DATABASE | STANDARD | order_id | table_inline | inline

| {algorithm-expression=t_order_item_${order_id % 2}} |

Fom - domm o e ittt e T e Fom e
————————— o

2 rows in set (0.00 sec)

- B RTE AR B g

SHOW DEFAULT SHARDING STRATEGY;

mysql> SHOW DEFAULT SHARDING STRATEGY;
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algorithm_type | sharding_algorithm_props

o — o ——— o o o
————————— T

| TABLE | STANDARD | order_id | table_inline | inline

| {algorithm-expression=t_order_item_${order_id % 2}} |

| DATABASE | STANDARD | order_id | table_inline | inline

| {algorithm-expression=t_order_item_${order_id % 2}} |

o ——— o o o o
————————— B et et 4

2 rows in set (0.00 sec)

REF

SHOW. DEFAULT. SHARDING. STRATEGY. FROM

MR R

- RET

SHOW SHARDING KEY GENERATORS

R

SHOW SHARDING KEY GENERATORS IEER TEIEfEEIBHEEN AT RN,

B

ShowShardingKeyGenerators: :=
'"SHOW' 'SHARDING' 'KEY' 'GENERATORS' ('FROM' databaseName)?

databaseName ::=
identifier

#FEILEA

« RIEE databaseName I, ERIASE YA FHAY DATABASE, 415t {# H DATABASE MIE4E/R No
database selected,
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iR [E{Ei5% A
5l 1 B8
name M\ FHEAE AL EF TR
type IR AR R
props A TS
o5

o EHEE IR AR oA S R as

SHOW SHARDING KEY GENERATORS FROM sharding_db;

mysql> SHOW SHARDING KEY GENERATORS FROM sharding_db;

4
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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

+
|
|
|
|
|
|
|

4L

1 row in set (0.00 sec)

o B ATE AR o0 A S AE R as

SHOW SHARDING KEY GENERATORS;

mysql> SHOW SHARDING KEY GENERATORS;

4
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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

+
|
|
|
|
|
|
|

4L

1 row in set (0.00 sec)
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REF
SHOW. SHARDING. KEY. GENERATORS. FROM
S

- RE
SHOW UNUSED SHARDING KEY GENERATORS
ik

SHOW UNUSED SHARDING KEY GENERATORS &AM T2 4818 12 A AW I 0 X E AR AR
%o

B

ShowUnusedShardingKeyGenerators: :=
"SHOW' 'UNUSED' 'SHARDING' 'KEY' 'GENERATOR' ('FROM' databaseName)?

databaseName ::=

identifier

#h7EI5 A

« KIGE databaseName I, ERIAJE i AT DATABASE, @15 tWA{#HFH DATABASE M<42/R No

database selected,

R[O{E A

5 WiER

name ZMAFFHE AR IR
type M ERAE RS A
props MR A IS EL
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Nl

- EITEEIE AP ORBE AT o A S R A s

SHOW UNUSED SHARDING KEY GENERATORS FROM sharding_db;

mysql> SHOW UNUSED SHARDING KEY GENERATORS FROM sharding_db;

1 row in set (0.01 sec)

- B FNEEE AP ORBE R 0 A0 N R A s

SHOW UNUSED SHARDING KEY GENERATORS;

mysql> SHOW UNUSED SHARDING KEY GENERATORS;

1 row in set (0.02 sec)

REF

SHOW, UNUSED., SHARDING, KEY, GENERATORS. FROM

MR

- RET

SHOW SHARDING AUDITORS

DU

SHOW SHARDING AUDITORS i&EH TEIAfEEEBEFIID R HITES,
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EE

ShowShardingAuditors::=
'SHOW' 'SHARDING' 'AUDITORS' ('FROM' databaseName)?

databaseName ::=

identifier

#hFELEA

- RIEE databaseName I, BRINZ YA A DATABASE, 415t K(diF DATABASE NI&4E7R No
database selected,

R[E{EiER
el iR
name 73 H I ERARR
type P REHIFRIERA
props 7 HITRIESE
5l

- EFEERHETR D R

SHOW SHARDING AUDITORS FROM sharding_db;

mysql> SHOW SHARDING AUDITORS FROM sharding_db;

e o to————— +
| name | type | props |
o T o +
| sharding_key_required_auditor | dml_sharding_conditions | |
o Fom o +
1 row in set (0.01 sec)

- BEYRDHEEER T IR
SHOW SHARDING AUDITORS;
mysql> SHOW SHARDING AUDITORS;
o et it T Fo————— +
| name | type | props |
e o o +

| sharding_key_required_auditor | dml_sharding_conditions | |
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o o o +

1 row in set (0.00 sec)

REF

SHOW, SHARDING. AUDITORS. FROM

MR R

R

- R

7

SHOW UNUSED SHARDING AUDITORS

R

SHOW UNUSED SHARDING AUDITORS iEEH T & s EIBHF P AR AN F 8.

B

ShowUnusedShardingAuditors: :=
'SHOW' 'SHARDING' 'AUDITOR' ('FROM' databaseName)?

databaseName ::=

identifier

#FEILEA

« RIEE databaseName I, ERIASE YA FHAY DATABASE, 415t f#H DATABASE MIE4ER No
database selected,

R[O{E A

5 iEA

name 7} fy H IR
type  JrREHIFRIREAY
props 7} FrEHHREIESE
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Nl

- BTEEREETFARBAERR 2 aiitas

SHOW UNUSED SHARDING AUDITORS FROM sharding_db;

mysql> SHOW UNUSED SHARDING AUDITORS FROM sharding_db;

o Fm Fo— +
| name | type | props |
o T et o +
| sharding_key_required_auditor | dml_sharding_conditions | |
o e o +
1 row in set (0.00 sec)

o TR YANE R ARSI b T 2
SHOW UNUSED SHARDING AUDITORS;
mysql> SHOW UNUSED SHARDING AUDITORS;
o Rt ettt L e e Fomm———— +
| name | type | props |
e e ittt o +
| sharding_key_required_auditor | dml_sharding_conditions | |
o T o +

1 row in set (0.00 sec)

REF

SHOW. UNUSED. SHARDING. AUDITORS. FROM

MR

- RET

SHOW SHARDING TABLE NODES

DU

SHOW SHARDING TABLE NODES iBEATERIECEBBZE M E S R S92,
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EE

ShowShardingTableNode: : =
'SHOW' 'SHARDING' 'TABLE' 'NODES' tableName? ('FROM' databaseName)?

tableName ::=

identifier

databaseName ::=

identifier

#hFEILEA

« KI8T databaseName I, BRIASZ A1 Y DATABASE, 415 A F DATABASE NI<427R No
database selected,

iR [E{Ei5% A
5l o]
name 77 HLNIZFR
nodes AT
i3

 EWFEE IR A PR E o ARV R0

SHOW SHARDING TABLE NODES t_order_item FROM sharding_db;

mysql> SHOW SHARDING TABLE NODES t_order_item FROM sharding_db;

| t_order_item | resource_0.t_order_item_0, resource_0.t_order_item_1, resource_1.
t_order_item_0, resource_l.t_order_item_1 |

1 row in set (0.00 sec)

- BWYANZEEFEE D R R
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SHOW SHARDING TABLE NODES t_order_-item;

mysql> SHOW SHARDING TABLE NODES t_order_-item;

| t_order_item | resource_0.t_order_item_0, resource_0.t_order_item_1, resource_1.
t_order_item_0, resource_1l.t_order_item_1 |

1 row in set (0.00 sec)

- BWIEEREERATE 2 AR R

SHOW SHARDING TABLE NODES FROM sharding_db;

mysql> SHOW SHARDING TABLE NODES FROM sharding_db;

| t_order_item | resource_0.t_order_item_0, resource_0.t_order_item_1, resource_1.
t_order_item_0, resource_1l.t_order_item_1 |

o —— o
_________________________________________ +
1 row in set (0.00 sec)
- EWYRNZHEP A 7 7 R R0
SHOW SHARDING TABLE NODES;
mysql> SHOW SHARDING TABLE NODES;
o —— Bttt
_________________________________________ o
| name | nodes
I
o e
_________________________________________ +

| t_order_item | resource_0.t_order_item_0, resource_0.t_order_item_1, resource_1.
t_order_item_0, resource_1l.t_order_item_1 |

1 row in set (0.00 sec)
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®EF

SHOW, SHARDING., TABLE., NODES. FROM

MR

- RE

SHOW SHARDING TABLE RULES USED ALGORITHM

R

SHOW SHARDING TABLE RULES USED ALGORITHM IE&i:MH T &I @I M E T # e T 0 &k
Sadams N

B

ShowShardingTableRulesUsedAlgorithm: :=
'SHOW' 'SHARDING' 'TABLE' 'RULES' 'USED' 'ALGORITHM' algorithmName ('FROM'

databaseName)?

algorithmName ::=

identifier

databaseName ::=
identifier

#hFEILEA

« K48 databaseName I, BRIASE 2 A1{# A DATABASE, G154 DATABASE NI<427R No
database selected,

R[E{EEA

5l WA

type A RRNRAY
name 7RI HR
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Nl

- BITEER AP HETE A IR AR

SHOW SHARDING TABLE RULES USED ALGORITHM table_inline FROM sharding_db;

mysql> SHOW SHARDING TABLE RULES USED ALGORITHM table_inline FROM sharding_db;

| table | t_order_item |

o Fmm +

1 row in set (0.00 sec)

- BWYFNEEEPEHTET 2 R EIER 2 A

SHOW SHARDING TABLE RULES USED ALGORITHM table_inline;

mysql> SHOW SHARDING TABLE RULES USED ALGORITHM table_inline;

| table | t_order_item |

e Fmmm +

1 row in set (0.01 sec)

REF

SHOW. SHARDING. TABLE. RULES. USED. ALGORITHM. FROM

MR

- RET

SHOW SHARDING TABLE RULES USED KEY GENERATOR

DU

SHOW SHARDING TABLE RULES USED KEY GENERATOR EBIEM THEIMIEEBEENEHIEEDH
SRR AR 20 R,
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EE

ShowShardingTableRulesUsedKeyGenerator: :=
"SHOW' 'SHARDING' 'TABLE' 'RULES' 'USED' 'KEY' 'GENERATOR' keyGeneratorName (
'"FROM' databaseName)?

keyGeneratorName ::=
identifier

databaseName ::=
identifier

#FEILEA

« RIEE databaseName I, ERIAE YA AT DATABASE, Q15 AR {#H DATABASE MIE4E/R No
database selected,

iR [E1{E15%BE
5l Tl
type g3 AR AY
name 7 FANAAHR
Al

- BRI IR A fEE 70 A AR A o F R

SHOW SHARDING TABLE RULES USED KEY GENERATOR snowflake_key_generator FROM sharding_
db;

mysql> SHOW SHARDING TABLE RULES USED KEY GENERATOR snowflake_key_generator FROM
sharding_db;

| table | t_order_item |
to— Fomm e +

1 row in set (0.00 sec)

o B RTE A R o0 3 AR A A 0 AR

SHOW SHARDING TABLE RULES USED KEY GENERATOR snowflake_key_generator;
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mysql> SHOW SHARDING TABLE RULES USED KEY GENERATOR snowflake_key_generator;

o Fomm +

| table | t_order_item |

o fom +

1 row in set (0.01 sec)

REF

SHOW. SHARDING. TABLE. USED. KEY. GENERATOR. FROM

MR R

- RET

SHOW SHARDING TABLE RULES USED AUDITOR

R

SHOW SHARDING TABLE RULES USED AUDITOR IEZEHTEWIEEBHEEREHIEE D el
badan R

B

ShowShardingTableRulesUsedAuditor: :=
"SHOW' 'SHARDING' 'TABLE' 'RULES' 'USED' 'AUDITOR' AuditortorName ('FROM'
databaseName)?

AuditortorName ::=
identifier

databaseName ::=

identifier
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#hFEI A

« KRIETE databaseName i, BRIAE S wi{# Y DATABASE, R AfEH DATABASE N<427R No
database selected,

iR[E{E15BE
5l WA
type 3 A RINIEAY
name 73 RN FR
5l

- BITEER AP HTET A H R R

SHOW SHARDING TABLE RULES USED AUDITOR sharding_key_required_auditor FROM sharding_
db;

mysql> SHOW SHARDING TABLE RULES USED AUDITOR sharding_key_required_auditor FROM
sharding_db;

to—————— e +
| type | name |
R o ——— +
| table | t_order |
o do—————— +

1 row in set (0.00 sec)

- B RNE A TR TR E 20 B # TR AR

SHOW SHARDING TABLE RULES USED AUDITOR sharding_key_required_auditor;

mysql> SHOW SHARDING TABLE RULES USED AUDITOR sharding_key_required_auditor;

| table | t_order |

o fomm +

1 row in set (0.00 sec)
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®EF

SHOW, SHARDING. TABLE., RULES. USED, AUDITOR. FROM

MR

- RE

SHOW SHARDING TABLE REFERENCE RULE

R

SHOW SHARDING BINDING TABLE RULE IEJAHTEWIETIZBEIERIEE D FRCEHIN,

Ex

ShowShardingBindingTableRules::=
"SHOW' 'SHARDING' 'TABLE' 'REFERENCE' ('RULE' ruleName | 'RULES') ('FROM'
databaseName)?

ruleName ::=
identifier

databaseName ::=
identifier

#hFEILEA

« RIEE databaseName I, ERIASE i A DATABASE, Q15 thARf#H DATABASE MIE4E/R No
database selected,

R[O{EEA

5l 18
name 7 FRCEHAN A R

sharding_table_reference 737 RRXIKK R
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Nl
- BITEEIREEFR 2 A RPN

SHOW SHARDING TABLE REFERENCE RULES FROM sharding_db;

mysql> SHOW SHARDING TABLE REFERENCE RULES FROM sharding_db;

to— Fm +

| name sharding_table_reference |

2 rows in set (0.00 sec)

- B RNEEE TR R RN

SHOW SHARDING TABLE REFERENCE RULES;

mysql> SHOW SHARDING TABLE REFERENCE RULES;

e Fm +

sharding_table_reference |

2 rows in set (0.00 sec)

- EHEE IR AR RHEE 2 RSB

SHOW SHARDING TABLE REFERENCE RULE ref_0 FROM sharding_db;

mysql> SHOW SHARDING TABLE REFERENCE RULE ref_0 FROM sharding_db;

+—————— e +
| name | sharding_table_reference |
o o +
| ref_0 | t_a,t_b |
o Fom +

1 row in set (0.00 sec)

- B RNE AR R RPN

SHOW SHARDING TABLE REFERENCE RULE ref_0;

mysql> SHOW SHARDING TABLE REFERENCE RULE ref_0;

o Fm +

| name | sharding_table_reference |

e Fm +
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| ref_o | t_a,t_b
B Fm +

1 row in set (0.00 sec)

®EF

SHOW. SHARDING. TABLE. REFERENCE. RULE. RULES. FROM

X

- RE

COUNT SHARDING RULE

DU

COUNT SHARDING RULE iEEATEEIECEBETN D INEE,

EE

CountShardingRule::=
"COUNT'" 'SHARDING' 'RULE' ('FROM' databaseName)?

databaseName ::=
identifier

#FEILEA

« KI8T databaseName i, BRIAZ A1 A DATABASE, 1R A F DATABASE NI<427R No
database selected,

R[E{EFA

5l iR

rule_name FRNIZEHY
database K Frr g )2 8 2
count T £
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Nl

- BfEEZEEFR AR

COUNT SHARDING RULE FROM sharding_db;

mysql> COUNT SHARDING RULE FROM sharding_db;

o Fom o +
| rule_name | database | count |
o o e it +
| sharding_table | sharding_db | 2 |
| sharding_table_reference | sharding_db | 2 |
o o o +

2 rows in set (0.00 sec)

- B RN AR AR

COUNT SHARDING RULE;

mysql> COUNT SHARDING RULE;

B e o t—————— +
| rule_name | database | count |
e o t—————— +
| sharding_table | sharding_db | 2 |
| sharding_table_reference | sharding_db | 2 |
e o t——— +

2 rows in set (0.00 sec)

®EF

COUNT. SHARDING. RULE. FROM

MR 5EE

- RET

I &=

ARETRER T TR ERE IR TR,
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SHOW BROADCAST TABLE RULE

R

SHOW BROADCAST TABLE RULES I&EH TEBfEEEIEEHEAG BN,
BEENX

ShowBroadcastTableRule ::=
'SHOW' 'BROADCAST' 'TABLE' 'RULES' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« RIGE databaseName I, BRIAZYHE{EAHA DATABASE; WIARfEH DATABASE N&42R No
database selected,

iR [E{Ei% 8
5l 12 B8
broadcast_table [ &RZR
Al

- EFEE R EAT EMNE R

SHOW BROADCAST TABLE RULES FROM sharding_db;

mysql> SHOW BROADCAST TABLE RULES FROM sharding_db;

o +
| broadcast_table |
o +
| t_a I
| tb |
| t_c |
e it +

3 rows 1in set (0.00 sec)

- EWHENEEAEHEAT MR
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SHOW BROADCAST TABLE RULES;

mysql> SHOW BROADCAST TABLE RULES;

e it +
| broadcast_table |
o +
| t_a I
| tb I
| t_c I
Fom e +

3 rows in set (0.00 sec)

REF

SHOW. BROADCAST. TABLE. RULES

MR 5EE

- (RET

COUNT BROADCAST RULE

R

COUNT BROADCAST RULE &R TE T EZBEEFTR BRMNEE,

B

CountBroadcastRule: :=
"COUNT'" 'BROADCAST' 'RULE' ('FROM' databaseName)?

databaseName ::=

identifier

#h7Ei A

« KIG7E databaseName I, ERIASE i AT DATABASE, @15 thAR{#HFH DATABASE M<42/R No
database selected,
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iR [E{Ei5% A
5l 12 R8
rule_name K{NIZERY
database KLU Py e 12 8 2
count FIR K

o5

- EWFEE IR AR RN

COUNT BROADCAST RULE FROM sharding_db;

mysql> COUNT BROADCAST RULE FROM sharding_db;

o o o +
| rule_name | database | count |
B e it T et Fom e e +
| broadcast_table | sharding_db | © |
e o po—— +

1 rows in set (0.00 sec)

« B ENE AR R MNEE

COUNT BROADCAST RULE;

mysql> COUNT BROADCAST RULE;

o Fom o +
| rule_name | database | count |
B e it T et Fom e e +
| broadcast_table | sharding_db | © |
B et ittt Tt o —— o +

1 rows in set (0.00 sec)
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®EF

COUNT. BROADCAST. RULE. FROM

MR

- RE

BR

ARFETTRON BRI TR T TR U

SHOW SINGLE TABLE
R
SHOW SINGLE TABLE IBEMH TEIGEEZEETIIHRE,
EiE
ShowSingleTable: :=
'SHOW' 'SINGLE' ('TABLES' ('LIKE' l'ikeL'iter‘al)?|'TABLE' tableName) ('FROM'
databaseName)?

tableName ::=
identifier

databaseName ::=
identifier

#hFEILEA

- RIEE databaseName I, BRI\Z YA A DATABASE, {15t K f#i F DATABASE NI &4E7R No
database selected,
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RENMEBEA
1l WiAH
table_name BARAR
storage_unit_name FRRFTTEHIEHEIRA IR
il

- EWHFEE IR HE TR E AR

SHOW SINGLE TABLE t_user FROM sharding_db;

mysql> SHOW SINGLE TABLE t_user FROM sharding_db;

Fom Fmmm +

| table_name | resource_name |

1 row in set (0.00 sec)

- B L RNEEE TR E AR

SHOW SINGLE TABLE t_user;

mysql> SHOW SINGLE TABLE t_user;

Fom Fmm +

| table_name | storage_unit_name |

1 row in set (0.00 sec)

- EWFETEIRHETRRR

SHOW SINGLE TABLES FROM sharding_db;

mysql> SHOW SINGLE TABLES FROM sharding_db;

Fom Fmm +

| table_name | storage_unit_name |

1 row in set (0.00 sec)

- EWLRNEHE PR RR
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SHOW SINGLE TABLES;

mysql> SHOW SINGLE TABLES;

Fomm Fmm e +

| table_name storage_unit_name |

1 row in set (0.00 sec)

- BT RHET RS order _5 &5EHI AR

SHOW SINGLE TABLES LIKE '%order_5' FROM sharding_db;

mysql> SHOW SINGLE TABLES LIKE '%order_5' FROM sharding_db;

Fomm Fmm e +

| table_name storage_unit_name |

|
o ——— o +

| t_order_5 | ds_1 |

dom Fom +

1 row in set (0.11 sec)

- EWLRNEHET RS order _5 &iERI K

SHOW SINGLE TABLES LIKE '%order_5';

mysql> SHOW SINGLE TABLES LIKE '%order_5';

Fomm Fmm e +

| table_name storage_unit_name |

1 row in set (0.11 sec)
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®EF

SHOW, SINGLE. TABLE., TABLES. LIKE., FROM

MR

- RE

SHOW DEFAULT SINGLE TABLE STORAGE UNIT

R

SHOW DEFAULT SINGLE TABLE STORAGE UNIT i&EH F&E e EIBMHZEFEMEITTER,

Ex

ShowDefaultSingleTableStorageUnit: :=
'SHOW' 'DEFAULT' 'SINGLE' 'TABLE' 'STORAGE' 'UNIT' ('FROM' databaseName)?

databaseName ::=
identifier

#FEiEA
« KIEE databaseName i, ERIASE i A DATABASE, @15 thA{#H ] DATABASE MS4E/R No
database selected,
RENMEBEA
5 WiAA
storage_unit_name {ZfifFEITHFR
il
- FYANZEESFERTER
SHOW DEFAULT SINGLE TABLE STORAGE UNIT
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sql> SHOW DEFAULT SINGLE TABLE STORAGE UNIT;

1 row in set (0.01 sec)

REF

SHOW, DEFAULT, SINGLE, TABLE, STORAGE, UNIT

MR R

- RET

COUNT SINGLE_TABLE RULE

R

COUNT SINGLE TABLE LA TEIRfEEZHEEFIHAR I

B

CountSingleTable: :=
"COUNT' 'SINGLE' 'TABLE' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

- KI5 databaseName I, BRIAZ YA A% DATABASE, {5t AR fdiF DATABASE NI &4E7R No
database selected,
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iR [E{Ei5% A
5l !
database FAFERFNIENIEHEEL IR
count BARANEL

Al

o B RTIE A AR R BRI L

COUNT SINGLE TABLE

mysql> COUNT SINGLE TABLE;

dom Fo——————— +

| database | count |

1 row in set (0.02 sec)

REF

COUNT, SINGLE. TABLE. FROM

MR 5EE

- RET

SHOW UNLOADED SINGLE TABLES

R

SHOW UNLOADED SINGLE TABLES EEMTEIRARMEN AR,
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EE

showUnloadedSingleTables: :=
'SHOW' 'UNLOADED' 'SINGLE' 'TABLES'

IR [E{E 35 BA
5 WiAe
table_name BARAIR
storage_unit_name HRTTEAIF{EEFITTAPR
il

- EWARIMEA AR

SHOW UNLOADED SINGLE TABLES;

mysql> SHOW UNLOADED SINGLE TABLES;

o ——— o +

| table_name | storage_unit_name |

dom Fom +

| t_single | ds_1 |
pom Fom e +

1 row in set (0.01 sec)

REF

SHOW, UNLOADED. SINGLE. TABLES

MR R

- RET
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RERE

ARENTREX BT 73 BRI TR A TR B

SHOW READWRITE_SPLITTING RULE

R

SHOW READWRITE_SPLITTING RULE IEZEH FEEfEEIBHEEFIIEEIRE 7 SN,

EE

ShowReadWriteSplittingRule: :=
"SHOW' 'READWRITE_SPLITTING' ('RULE' ruleName | 'RULES') ('FROM' databaseName)?

ruleName ::=
identifier

databaseName ::=
identifier

#hFEILEA

« K48 databaseName I, BRIASE 2 A1{# A DATABASE, 415 tA(# F DATABASE NI<427R No
database selected,

R[EEH A

1l WiAe

name B 7 BRI 42 FR
write_data_source_name HEAEIRAIR
read_data_source_names AR TR A4 1512
transactional_read_query_strategy 5555 N IS2IH K& FH ARG
load_balancer_type Ak RSl N = Rp il
load_balancer_props B RIESEL
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Nl

- BfEEIR AT 2 BN

SHOW READWRITE_SPLITTING RULES FROM readwrite_splitting_db;

mysql> SHOW READWRITE_SPLITTING RULES FROM readwrite_splitting_db;

| name | write_storage_unit_name | read_storage_unit_names | transactional_
read_query_strategy | load_balancer_type | load_balancer_props |

o —————— e B o
—————————————————— ettt 3

| ms_group_0 | write_ds | read_ds_0,read_ds_1 | DYNAMIC

| random | |

Fom - o o o
—————————————————— o

1 row in set (0.01 sec)

- EWY AN AR 2 B

SHOW READWRITE_SPLITTING RULES;

mysql> SHOW READWRITE_SPLITTING RULES;

| name | write_storage_unit_name | read_storage_unit_names | transactional_

read_query_strategy | load_balancer_type | load_balancer_props |

o ——— o e o
—————————————————— R e e

| ms_group_0 | write_ds | read_ds_0,read_ds_1 | DYNAMIC

| random | |

o ——— e e o
—————————————————— o

1 row in set (0.01 sec)

- EFEE IR A RRHEE RS 7 BRI

SHOW READWRITE_SPLITTING RULE ms_group_0 FROM readwrite_splitting_db;

mysql> SHOW READWRITE_SPLITTING RULE ms_group_0 FROM readwrite_splitting_db;

| name | write_storage_unit_name | read_storage_unit_names | transactional_

read_query_strategy | load_balancer_type | load_balancer_props |

| ms_group_0 | write_ds | read_ds_0,read_ds_1 | DYNAMIC
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| random

1 row in set (0.01 sec)

« WL RN A RS E RS o B

SHOW READWRITE_SPLITTING RULE ms_group_0;

mysql> SHOW READWRITE_SPLITTING RULE ms_group_0;

| name | write_storage_unit_name | read_storage_unit_names | transactional_
read_query_strategy | load_balancer_type | load_balancer_props |

o R et e o ———
—————————————————— ettt e e et

| ms_group_0 | write_ds | read_ds_0,read_ds_1 | DYNAMIC

| random | |

B it T o B e it o
—————————————————— e s e

1 row in set (0.01 sec)

®EF

SHOW., READWRITE_SPLITTING. RULE. RULES. FROM

MR
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COUNT READWRITE_SPLITTING RULE

D0

COUNT READWRITE_SPLITTING RULE IEEH TE S EIBHEEFIIRE 75 ENEE,

EE

CountReadwriteSplittingRule::=
"COUNT' 'READWRITE_SPLITTING' 'RULE' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName I, BRIASE 2 A1{# A DATABASE, 4154 F DATABASE NI<427R No
database selected,

iR [E{Ei% 8
5l 12 R8
rule_name FRNIZERY
database KLU Py e 12 58 2
count FIR| K

Al

- EWFEEIR AR o B SR

COUNT READWRITE_SPLITTING RULE FROM readwrite_splitting_db;

mysql> COUNT READWRITE_SPLITTING RULE FROM readwrite_splitting_db;

Fom o to———— +

| rule_name | database

Fom o

|
+

| readwrite_splitting | readwrite_splitting_db | 1 |
+

o e

1 row in set (0.02 sec)

- B ENEEERRIRE o B SR
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COUNT READWRITE_SPLITTING RULE;

mysql> COUNT READWRITE_SPLITTING RULE;

o o dom————— +
| rule_name | database | count |
B ekt L e e o +
| readwrite_splitting | readwrite_splitting_db | 1 |
o o to———— +

1 row in set (0.00 sec)

®EF

COUNT. READWRITE_SPLITTING. RULE. FROM

X

- BRE

=

AREETTR B IR R E R TR TR T TR AT A,

SHOW ENCRYPT RULES

R

SHOW ENCRYPT RULES i&EH T &g 1B 2+ BRI,

EiE
ShowEncryptRule: : =

"SHOW' '"ENCRYPT' ('RULES' | 'TABLE' 'RULE' ruleName) ('FROM' databaseName)?
ruleName ::=

identifier

databaseName ::=
identifier

9.2. ShardingSphere-Proxy 320


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

#hFEI A

« KRIETE databaseName i, BRIAE S wi{# Y DATABASE, R AfEH DATABASE N<427R No
database selected,

RENMEHEA
El WA
table BiERA
logic_column izl e
cipher_column w4
assisted_query_column B &%
like_query_column ERE Y4
encryptor_type IR
encryptor_props IR EZE
assisted_query_type B &R AR
assisted_query_props BB IHEIESEL
like_query_type R I AR
like_query_props B &I RESE

Nt

- EHEEIE A BRI E LI

SHOW ENCRYPT RULES FROM encrypt_db;

mysql> SHOW ENCRYPT RULES FROM encrypt_db;

o —— Fom e —— o o Fom
——— e o o o ———
————————— o

| table | logic_column | cipher_column | assisted_query_column | like_query_
column | encryptor_type | encryptor_props | assisted_query_type | assisted_

query_props | like_query_type | like_query_props |

o ——— o o o o
e o o Fom e
————————— e et S

| t_user | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc, digest-algorithm-name=SHA-1 |

I I I I

| t_encrypt | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc, digest-algorithm-name=SHA-1 |

I I I I

o o o o o
Fom Fomm Fmm Bt
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s Fom e Fom +

2 rows in set (0.00 sec)

o B BRI R AR I L

SHOW ENCRYPT RULES;

mysql> SHOW ENCRYPT RULES;

o ———— o o B e o
et e o o Fom e
————————— e it

| table | logic_column | cipher_column | assisted_query_column | like_query_
column | encryptor_type | encryptor_props | assisted_query_type | assisted_

query_props | like_query_type | like_query_props |

o ——— o o o Fom e —
et e o Fom Fom e —
————————— oy

| t_user | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc, digest-algorithm-name=SHA-1 |

| | | |

| t_encrypt | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc, digest-algorithm-name=SHA-1 |

| | | |

Fom Fom e o B o
o Fom e Fom o
B ittt L e fom e — o +

2 rows in set (0.00 sec)

- BITEEE AR E BRI A

SHOW ENCRYPT TABLE RULE t_encrypt FROM encrypt_db;

mysql> SHOW ENCRYPT TABLE RULE t_encrypt FROM encrypt_db;

o —— Fom e —— o —— o Fom
e o o fom
————————— e ettt

| table | logic_column | cipher_column | assisted_query_column | like_query_
column | encryptor_type | encryptor_props | assisted_query_type | assisted_

query_props | like_query_type | like_query_props |

o —— o —— o o Fom
e o fom Fom
————————— e e

| t_encrypt | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc, digest-algorithm-name=SHA-1 |

I I I I

o ———— o o B e o
et e o o Fom e
————————— et s
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1 row in set (0.01 sec)

- BWYFHEEE P E BRI A

SHOW ENCRYPT TABLE RULE t_encrypt;

mysql> SHOW ENCRYPT TABLE RULE t_encrypt;

o —— Fom o o Fom e
e o o fom
————————— e ettt

| table | logic_column | cipher_column | assisted_query_column | like_query_
column | encryptor_type | encryptor_props | assisted_query_type | assisted_

query_props | like_query_type | like_query_props |

o —— o —— o o Fom
e o fom Fom e
————————— o

| t_encrypt | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc, digest-algorithm-name=SHA-1 |

I I I I

o ———— o o B e o
et e o o Fom
————————— it et Y

1 row in set (0.01 sec)

®EF

SHOW. ENCRYPT. TABLE. RULE., RULES. FROM

MR 5EE

- BRE

COUNT ENCRYPT RULE

R

COUNT ENCRYPT RULE i&EH &5 w85 ZE R s 5,
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EE

CountEncryptRule: :=
"COUNT'" 'ENCRYPT' 'RULE' ('FROM' databaseName)?

databaseName ::=

identifier

#hFELEA

- RIEE databaseName I, BRINZ YA A DATABASE, 415t K(diF DATABASE NI&4E7R No
database selected,

iR [E{Ei% B8
5l 12 R8
rule_name FNIZEHY
database K Frr g )2 2
count K £

Al

- EHEE IR A TN

COUNT ENCRYPT RULE FROM encrypt_db;

mysql> COUNT ENCRYPT RULE FROM encrypt_db;

o ——— o — Fom——— +
| rule_name | database | count |
o ———— o o +
| encrypt | encrypt_db | 2 |
o ————— o to— +

1 row in set (0.01 sec)

- IS RNE A RN

COUNT ENCRYPT RULE;

mysql> COUNT ENCRYPT RULE;

| encrypt | encrypt_db | 2 |
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o Fom to—————— +

1 row in set (0.01 sec)

REF

COUNT. ENCRYPT. RULE. FROM

MR R

R

- R

7

SRR BN

AT B B S TR TR T TR AT R,

SHOW MASK RULES

R

SHOW MASK RULES IB{EH T & 45 @12 8 ZE A AR A SO

B

ShowMaskRule: : =

"SHOW' 'MASK' ('RULES' | 'RULE' ruleName) ('FROM' databaseName)?

ruleName ::=
identifier

databaseName ::=

identifier

#FEILEA

« RIEE databaseName i, ERIAE YR A DATABASE, 415 thoR{#H DATABASE NIE4ER No

database selected,
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R[E{EiER
el iR
table =4
column H 4
algorithm_type  FUEMiHE 2R
algorithm_props  EHEMEILSE
ANt

- BWTEEEEE PRI SER RN

SHOW MASK RULES FROM mask_db;

mysql> SHOW MASK RULES FROM mask_db;

domm—————— Fomm - Fom e e et e P +
| table | column | algorithm_type | algorithm_props |
o o o e +
| t_mask | phoneNum | MASK_FROM_X_TO_Y | to-y=2,replace-char=x,from-x=1 |
| t_mask | address | MD5 |
| t_order | order_id | MD5 |
| t_user | user_id | MASK_FROM_X_TO_Y | to-y=2,replace-char=x,from-x=1 |
o o Fmm o +
4 rows in set (0.01 sec)

- A AR R A B A B U
SHOW MASK RULES;
mysql> SHOW MASK RULES;
domm Fom - Fom e it e T P +
| table | column | algorithm_type | algorithm_props |
o o o et +
| t_mask | phoneNum | MASK_FROM_X_TO_Y | to-y=2,replace-char=x,from-x=1 |
| t_mask | address | MD5 |
| t_order | order_id | MD5 |
| t_user | user_id | MASK_FROM_X_TO_Y | to-y=2,replace-char=x,from-x=1 |
o —— B o o +

4 rows in set (0.01 sec)

- BTEEEHE PR E BURRBER

SHOW MASK RULE t_mask FROM mask_db;
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mysql> SHOW MASK RULE t_mask FROM mask_db;

o Fom e —— o o +
| table | logic_column | mask_algorithm | props |
domm————— Fom o B e e e T e P +
| t_mask | phoneNum | MASK_FROM_X_TO_Y | to-y=2,replace-char=*,from-x=1 |
| t_mask | address | MD5 |

o Fom e —— o o +

2 rows in set (0.00 sec)

- E S RNE A TR E BRI R

SHOW MASK RULE t_mask;

mysql> SHOW MASK RULE t_mask;

o Fom e o B e +
| table | logic_column | mask_algorithm | props |
o Fom o o +
| t_mask | phoneNum | MASK_FROM_X_TO_Y | to-y=2,replace-char=x,from-x=1 |
| t_mask | address | MD5 |

o o o o +

2 rows in set (0.00 sec)

®EF

SHOW. MASK. RULE. RULES. FROM

MR

- RET

COUNT MASK RULE

D0

COUNT MASK RULE IB{EH TE e EIBHEEFNEERIEENEE,

EE

CountMaskRule: : =
"COUNT' 'MASK' 'RULE' ('FROM' databaseName)?

databaseName ::=

identifier
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#hFEI A

- KIGE databaseName I, ERIAJE A A DATABASE, @1t DATABASE M<4E/R No

database selected,

iR [E){Ei5% B8
5l 12 R8
rule_name FRNIZEHY
database K Ffr g 12 6 P2
count FI| £

Al

- EHEE IR R RS

COUNT MASK RULE FROM mask_db;

mysql> COUNT MASK RULE FROM mask_db;

o o Fo—————— +

| rule_name | database | count |

1 row in set (0.50 sec)

- B0 BRI R R R B £

COUNT MASK RULE;

mysql> COUNT MASK RULE;

o o ——— Fo—————— +

| rule_name | database | count |

1 row in set (0.50 sec)
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®EF

COUNT, MASK. RULE. FROM

MR R

- RET

FFEEN

AREETTRER R R MR R IREAT VR U A,

SHOW SHADOW RULE

R

SHOW SHADOW RULE AR TE e EIBH s R,

Ex

ShowEncryptRule: :=
"SHOW' 'SHADOW' ('RULES' | 'RULE' shadowRuleName) ('FROM' databaseName)?

shadowRuleName ::=
identifier

databaseName ::=
identifier

#FEILEA

« KI8T databaseName i, BRIASE A1 A DATABASE, 415 tA (M F DATABASE NI&427R No
database selected,

R[O{EEA

5 WiER

rule_name By i
source_name  IEIEHAIR
shadow_name ¥ TEHEIRAFR
shadow_table 1%
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Nl

- BIFEEIE AP RITEEE TN

SHOW SHADOW RULE shadow_rule FROM shadow_db;

mysql> SHOW SHADOW RULE shadow_rule FROM shadow_db;

Fom Fom - Fom e ——— Fom +
| rule_name | source_name | shadow_name | shadow_table |
e Fom e Fom e o +
| shadow_rule | ds_0 | ds_1 | t_order_item,t_order |
o —— o ——— fom e +
1 row in set (0.00 sec)

- Y A A FR E R R
SHOW SHADOW RULE shadow_rule;
mysql> SHOW SHADOW RULE shadow_rule;
Fom Fom e — Fom e — o +
| rule_name | source_name | shadow_name | shadow_table |
o —— o o e +
| shadow_rule | ds_0 | ds_1 | t_order_item,t_order |
o —— Fom fom Fom +
1 row in set (0.01 sec)

- EifgfaE BT R TR
SHOW SHADOW RULES FROM shadow_db;
mysql> SHOW SHADOW RULES FROM shadow_db;
Fom e Fom e Fomm e — o +
| rule_name | source_name | shadow_name | shadow_table |
o —— o o o +
| shadow_rule | ds_0 | ds_1 | t_order_item,t_order |
o —— Fom fom Fom +
1 row in set (0.00 sec)

- B AR IR TR
SHOW SHADOW RULES;
mysql> SHOW SHADOW RULES;
Fom e e Fom e — o +
| rule_name | source_name | shadow_name | shadow_table |
o —— o o o +
| shadow_rule | ds_0 | ds_1 | t_order_item,t_order |
o —— Fom e ——— fom Fom e +
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1 row in set (0.00 sec)

REF

SHOW. SHADOW, RULE. RULES. FROM

X R

- REF

SHOW SHADOW TABLE RULES

DU

SHOW SHADOW TABLE RULES IE{EHTE G EZHEH IR 7R,

B

ShowEncryptRule: :=
'SHOW' 'SHADOW' 'TABLE' 'RULES' ('FROM' databaseName)?

databaseName ::=
identifier

#hFELEA

- RIE7E databaseName i, BRIAZ YA FHIY DATABASE, 415t K 1diF DATABASE NI&4E7R No
database selected,

R[EE5RA

el ol
shadow_table TR

shadow_algorithm_name FHIEHR
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Nl

- BITEEEEEFRR RN

SHOW SHADOW TABLE RULES FROM shadow_db;

mysql> SHOW SHADOW TABLE RULES FROM shadow_db;

Fom - B it et E e +

| shadow_table | shadow_algorithm_name

e o +
| t_order_item | shadow_rule_t_order_item_value_match |
| t_order | sql_hint_algorithm,shadow_rule_t_order_regex_match |

Fom et +

2 rows in set (0.00 sec)

- EW S RTE AR TR AN

SHOW SHADOW TABLE RULES;

mysql> SHOW SHADOW TABLE RULES;

Fom e +

| shadow_table | shadow_algorithm_name |

Fmm o +
| t_order_item | shadow_rule_t_order_item_value_match |
| t_order | sql_hint_algorithm,shadow_rule_t_order_regex_match |

Fom - B et it L +

2 rows in set (0.01 sec)

®EF

SHOW. SHADOW. TABLE. RULES. FROM

MR 5EE

- RET

SHOW SHADOW ALGORITHMS

R

SHOW SHADOW ALGORITHMS &AM T&E IR E B EFIFK THE%,
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EE

ShowEncryptAlgorithm: :=
'SHOW' 'SHADOW' 'ALGORITHMS' ('FROM' databaseName)?

databaseName ::=
identifier

#FEILEA

« KI8T databaseName i, BRIAZ A1 A DATABASE, 4154 F DATABASE NI&42E7R No
database selected,

RENMEBEA
1l WiAH
shadow_algorithm_name % FHEIEHIR
type Ryl
props BIESH
is_default EABRIA
5l

- BWfEEREEPIR TRIR

SHOW SHADOW ALGORITHMS FROM shadow_db;

mysql> SHOW SHADOW ALGORITHMS FROM shadow_db;

Fom fomm e o
Fmm +

| shadow_algorithm_name | type | props

is_default |

e fmm o
o +

false |

1 row in set (0.00 sec)

- B RNEEETR THEIR
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SHOW SHADOW ALGORITHMS;

mysql> SHOW SHADOW ALGORITHMS;

Fom fomm e o
Fmm +

| shadow_algorithm_name | type | props

is_default |

e fmm o
o +

false |

1 row in set (0.00 sec)

®EF

SHOW. SHADOW. ALGORITHMS. FROM

MR 5EE

- BRE

SHOW DEFAULT SHADOW ALGORITHM

D%

SHOW DEFAULT SHADOW ALGORITHM IEEH TEIWsEIBHEEFHIEIAY TEIE,

EE

ShowDefaultShadowAlgorithm: :=
'SHOW' 'DEFAULT' 'SHADOW' 'ALGORITHM' ('FROM' databaseName)?

databaseName ::=
identifier
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#hFEI A

« KRIETE databaseName i, BRIAE S wi{# Y DATABASE, R AfEH DATABASE N<427R No

database selected,

RENEBEA
il A
shadow_algorithm_name % FHE LG
type Rt
props NG
ANt

- EIFEERHETREOAE TR

SHOW DEFAULT SHADOW ALGORITHM FROM shadow_db;

mysql> SHOW DEFAULT SHADOW ALGORITHM FROM shadow_db;

| user_id_match_algorithm | VALUE_MATCH | column=user_id,operation=insert,value=1 |

o Fom e ——— o +
1 row in set (0.00 sec)

- BHYANHZEESNBOAE FREIE
SHOW DEFAULT SHADOW ALGORITHM;
mysql> SHOW DEFAULT SHADOW ALGORITHM;
o Fom o +
| shadow_algorithm_name | type | props
o Fom o +
| user_id_match_algorithm | VALUE_MATCH | column=user_id,operation=insert,value=1 |
o Fom o +

1 row in set (0.00 sec)

9.2. ShardingSphere-Proxy 335



Apache ShardingSphere document

®EF

SHOW. DEFAULT. SHADOW. ALGORITHM. FROM

MR

- RE

COUNT SHADOW RULE

R

COUNT SHADOW RULE iEJEH T EHE @B &5 T E RN £,

Ex

CountShadowRule: : =
"COUNT' 'SHADOW' 'RULE' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName i, BRIAE A1 A DATABASE, 1R A F DATABASE NI<427R No
database selected,

R[E{EFA

5l iR

rule_name KNSRI
database K FFr g )2 8 2
count T A

9.2. ShardingSphere-Proxy 336


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

Nl

- BEITEEIE AR T 2 AL R

COUNT SHADOW RULE FROM shadow_db;

mysql> COUNT SHADOW RULE FROM shadow_db;

Fom e e et T t——————— +
| rule_name | database | count |
+——— o +————— +
| shadow | shadow_db 1 |
o —— Fom e to————— +

1 row in set (0.00 sec)

- B FHEEE AR 1 2 AU R

COUNT SHADOW RULE;

mysql> COUNT SHADOW RULE;

o o o +
| rule_name | database | count |
o o —— o +
| shadow | shadow_db | 1 |
o o to————— +

1 row in set (0.01 sec)

REF

COUNT, SHADOW. RULE. FROM

MR

- RET

RAL &%

RAL (Resource & Rule Administration Language) - Apache ShardingSphere BB, ATESE
UYL, S S B D RE AR
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2RFAN

AREETTRERT 2R MU B TR TR B T TR 5 A,

SHOW AUTHORITY RULE

R

SHOW AUTHORITY RULE EEHTEIMEMNIACE, #44 1B7L

ShowAuthorityRule ::=
'SHOW' 'AUTHORITY' 'RULE'

R[E{EiER
1l 1tEA
users AP
provider FURTEMLE XK
props RS
5l

« EWAFRANIACE

SHOW AUTHORITY RULE;

mysql> SHOW AUTHORITY RULE;

o Fom o +
| users | provider | props |
Fom Fom e +
| root@%; sharding@% | ALL_PERMITTED | |
o o ——— o +

1 row in set (0.07 sec)
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®EF

SHOW, AUTHORITY. RULE

MR

- RE

SHOW TRANSACTION RULE

R

SHOW TRANSACTION RULE IBE/EH TEBESMNECE, #4## 181

ShowTransactionRule ::=
'SHOW' 'TRANSACTION' 'RULE'

R [ENE A
5 WiFA
default_type  BAIAZESSHKAY
provider_type HSSHRMLHE A
props HESH

il

- EWHESHNIACE

SHOW TRANSACTION RULE;

mysql> SHOW TRANSACTION RULE;

o Rt o +

| default_type | provider_type | props |

o — o o +

1 row in set (0.05 sec)
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®EF

SHOW. TRANSACTION, RULE

MR

- RE

ALTER TRANSACTION RULE

R

ALTER TRANSACTION RULE IEIER T1EEESSHN,

Ex

AlterTransactionRule ::=
"ALTER' 'TRANSACTION' 'RULE' '(' 'DEFAULT' '=' defaultTransactionType ',' 'TYPE'
"(" '"NAME' '=' transactionManager ',' propertiesDefinition ')' ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

defaultTransactionType ::=
string

transactionManager ::=
string

key ::=
string

value ::=
literal

#FEILEA

« defaultTransactionType 4 LOCAL, XA, BASE

+ transactionManager X Atomikos fll Narayana
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Nl

- [EUCEESHINIACE

ALTER TRANSACTION RULE(
DEFAULT="XA", TYPE(NAME="Narayana')

) §

REF

ALTER. TRANSACTION. RULE. DEFAULT. TYPE. NAME. PROPERTIES

MR

- RET

SHOW SQL_PARSER RULE

D0

SHOW SQL_PARSER RULE IEIER TEIEMEATS I EEHNE E,

B

ShowSqglParserRule ::=
'SHOW' 'SQL_PARSER' 'RULE'

R[E{EEA

el J4ER

parse_tree_cache TBTEM AT
sql_statement_cache SQL IHEAJ&&T7
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Nl

« AT ERNACE

SHOW SQL_PARSER RULE;

mysql> SHOW SQL_PARSER RULE;

o e
———

| parse_tree_cache | sql_statement_cache

|

e e
———+

| initialCapacity: 128, maximumSize: 1024 | initialCapacity: 2000, maximumSize:
65535 |
e e e e L e e e e R it e e e e

—-——+

1 row in set (0.05 sec)

®EF

SHOW. SQL_PARSER. RULE

X

- BRE

ALTER SQL_PARSER RULE

R

ALTER SQL_PARSER RULE iEJEH Bt | S NIGLE,

EE

AlterSqlParserRule ::=
"ALTER' 'SQL_PARSER' 'RULE' '(' sqlParserRuleDefinition ')'

sqlParserRuleDefinition ::=

parseTreeCacheDefinition? (',' sqglStatementCacheDefinition)?

parseTreeCacheDefinition ::=
'"PARSE_TREE_CACHE' '(' cacheOption ')'
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sqlStatementCacheDefinition ::=
'SQL_STATEMENT_CACHE' '(' cacheOption ')'

cacheOption ::=
('"INITIAL_CAPACITY' '=' dnitialCapacity)? (','? 'MAXIMUM_SIZE' '=' maximumSize)?

initialCapacity ::=

int
maximumSize ::=
int
STl

« PARSE_TREE_CACHE: IEIEWAHIEZIZEE

« SQL_STATEMENT_CACHE: SQL &) A H12% 17 & I

Nl

o {BIZ SQL it 5 | ZER ]

ALTER SQL_PARSER RULE (
PARSE_TREE_CACHE (INITIAL_CAPACITY=128, MAXIMUM_SIZE=1024),
SQL_STATEMENT_CACHE (INITIAL_CAPACITY=2000, MAXIMUM_SIZE=65535)

)

®EF

ALTER. SQL_PARSER. RULE., PARSE_TREE_CACHE. INITIAL_CAPACITY. MAXIMUM_SIZE.
SQL_STATEMENT_CACHE

MR 5EE

- RET
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SHOW TRAFFIC RULE

D0

SHOW TRAFFIC RULE iEEATEIEIEEHINEE AN, ### 1B7%

ShowTrafficRule ::=
"SHOW' 'TRAFFIC' ('RULES' | 'RULE' ruleName)?

ruleName ::=

identifier

#FEILEA

« RIGTE ruleName I, ERINZE I PRA N HH AR

RENMEBEA
el y L)z
name R ERILIN] 44 F7R
labels TR RS
algorithm_type Wi AL AR
algorithm_props Wig AR ES L
load_balancer_type  f#EFIfH AR
load_balancer_props T #H I 2 S 4L
ANl

- EHEE A AL

SHOW TRAFFIC RULE sql_match_traffic;

mysql> SHOW TRAFFIC RULE sql_match_traffic;

R e p————— e e
____________________________________________ e
———t

| name | labels | algorithm_type | algorithm_props

| load_balancer_type | load_balancer_props |

R e o ——— o B e T
____________________________________________ o
————+

| sql_match_traffic | OLTP | SQL_MATCH | sqU=SELECT * FROM t_order WHERE

order_id = 1; UPDATE t_order SET order_id = 5; | RANDOM
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————t

1 row in set (0.00 sec)

- EFTA R AL

SHOW TRAFFIC RULES;

mysql> SHOW TRAFFIC RULES;

o pom——— o Bt e
____________________________________________ e
————

| name | labels | algorithm_type | algorithm_props

| load_balancer_type | load_balancer_props |

o o o o
____________________________________________ o
————

| sql_match_traffic | OLTP | SQL_MATCH | sql=SELECT * FROM t_order WHERE

order_id = 1; UPDATE t_order SET order_id = 5; | RANDOM |

—

1 row in set (0.04 sec)

REF
SHOW, TRAFFIC. RULE. RULES
1S
- BRE
ALTER TRAFFIC RULE
ik

ALTER TRAFFIC RULE &7 FEHSONH AN,
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AlterTrafficRule ::=
"ALTER' 'TRAFFIC' 'RULE' '(' 'LABELS' '(' lableName '")' ','
trafficAlgorithmDefinition ',' loadBalancerDefinition ')'

lableName ::=
identifier

trafficAlgorithmDefinition ::=
'"TRAFFIC_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' trafficAlgorithmTypeName (',

propertiesDefinition)? ")' ")’

loadBalancerDefinition ::=
"LOAD_BALANCER" '(" 'TYPE' '(' '"NAME' '=' loadBalancerName (','

propertiesDefinition)? ')' ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

trafficAlgorithmTypeName ::=
string

loadBalancerTypeName ::=

string

key ::=
string

value ::=
literal

#hFEILEA

« TRAFFIC_ALGORITHM 374% SQL_MATCH 5 SQL_HINT Fifhs5y

« LOAD_BALANCER %% RANDOM 55 ROUND_ROBIN Mififi2ksd

Nl

o (O FE AL

ALTER TRAFFIC RULE sql_match_traffic (
LABELS (OLTP),
TRAFFIC_ALGORITHM(TYPE (NAME="SQL_MATCH" ,PROPERTIES("sql" = "SELECT x* FROM t_order
WHERE order_id = 1; UPDATE t_order SET order_id = 5;"))),
LOAD_BALANCER (TYPE (NAME="RANDOM"))) ;
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®EF

ALTER.TRAFFIC.RULE.LABELS.TYPE.NAME,PROPERTIES.TRAFFIC_ALGORITHM,LOAD_BALANCER

MR

- RE

SHOW SQL_FEDERATION RULE

R

SHOW SQL_FEDERATION RULE &M TEWEAEINEE,

Ex

ShowSQLFederationRule ::=
'SHOW' 'SQL_FEDERATION' 'RULE'

R[ENEHEA
5 WiEA
sql_federation_enabled G R E R
all_query_use_sql_federation 2 2¥E ) SQL i I 1)
execution_plan_cache PATIH NI ZR A7

{5l

- AW EWACE

SHOW SQL_FEDERATION RULE;

mysql> show sql_federation rule;

| true | false | initialCapacity: 2000,
maximumSize: 65535 |
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1 row in set (0.31 sec)

®EF

SHOW, SQL_FEDERATION., RULE

X

- RE

ALTER SQL_FEDERATION RULE

DU

ALTER SQL_FEDERATION RULE & TEMERE A E,

EE

AlterSQLFederationRule ::=
"ALTER' 'SQL_FEDERATION' 'RULE' sqlFederationRuleDefinition

sqlFederationRuleDefinition ::=
'"(' sqlFederationEnabled? (','? allQueryUseSQLFederation)? (','?
executionPlanCache)? ')'

sqlFederationEnabled ::=
'SQL_FEDERATION_ENABLED' '=' boolean_

allQueryUseSQLFederation ::=
"ALL_QUERY_USE_SQL_FEDERATION' '=' boolean_

executionPlanCache ::=
"EXECUTION_PLAN_CACHE' '(' cacheOption ')'

cacheOption ::=
("INITIAL_CAPACITY' '=' qnitialCapacity)? (',' 'MAXIMUM_SIZE' '=' maximumSize)?

initialCapacity ::=

int

maximumSize ::=

int
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boolean_ ::=
TRUE | FALSE

Tl

- (EUERAE AL E

ALTER SQL_FEDERATION RULE (
SQL_FEDERATION_ENABLED=TRUE,
ALL_QUERY_USE_SQL_FEDERATION=TRUE,
EXECUTION_PLAN_CACHE (INITIAL_CAPACITY=1024, MAXIMUM_SIZE=65535)

)

®EF

ALTER.SQL_FEDERATION.RULE.SQL_FEDERATION_ENABLED.ALL_QUERY_USE_SQL_FEDERATION,
EXECUTION_PLAN_CACHE. INITIAL_CAPACITY. MAXIMUM_SIZE

MR 5EE

- RE

AREETTHRE AR I RER IR TR T TR A,

ALTER READWRITE_SPLITTING RULE ENABLE/DISABLE

D%

ALTER READWRITE_SPLITTING RULE ENABLE/DISABLE &M T8 H/ZHT8 € M 1E e E i
55 BRI e E B dE TR AE BT,

EEEX

AlterReadwriteSplittingRule ::=
"ALTER' 'READWRITE_SPLITTING' 'RULE' groupName ('ENABLE' | 'DISABLE')
storageUnitName 'FROM' databaseName

groupName ::=

identifier
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storageUnitName ::=

identifier
databaseName ::=

identifier
#3Tisee

« KI5E databaseName I, ERIAJE i AT DATABASE, @15 tWA#HFH DATABASE M<342/R No
database selected,

Nl

- ZERHRE IR A R T BT 7 B FR AR E R A7 il BT

ALTER READWRITE_SPLITTING RULE ms_group_0 DISABLE read_ds_0 FROM sharding_db;

- JE AR IR A AR E BT 2 BN P AR E R (7 BT

ALTER READWRITE_SPLITTING RULE ms_group_0 ENABLE read_ds_0 FROM sharding_db;

« ZEH S RME A R B 7 BN AR S E IR A7 fif BT

ALTER READWRITE_SPLITTING RULE ms_group_0 DISABLE read_ds_0;

- JE R S RME A R B 7 B AR R E BRI A7 il BT

ALTER READWRITE_SPLITTING RULE ms_group_1 ENABLE read_ds_0;

®EF

ALTER, READWRITE_SPLITTING, RULE, ENABLE. DISABLE

MR 5EE

- BRE
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SHOW STATUS FROM READWRITE_SPLITTING RULE

D0

SHOW STATUS FROM READWRITE_SPLITTING RULE i&EFA T& TG EIZHEENEE IS 72 M
His 5 oy BTG B TIRES,

EE

ShowStatusFromReadwriteSplittingRule ::=
'SHOW' 'STATUS' 'FROM' 'READWRITE_SPLITTING' ('RULES' | '"RULE' groupName) ('FROM'
databaseName)?

groupName ::=
identifier

databaseName ::=
identifier

#hFEILEA

- RIEE databaseName I, BRI\Z YA A DATABASE, {15t K f#i F DATABASE NI&4E7R No
database selected,

R [E1EHER
51 iR
storage_unit fF{ifHITATR
status B ITIRGS
5

- TR IR A TR E BT 7 BN AR 7 B A B B TIRAS

SHOW STATUS FROM READWRITE_SPLITTING RULE ms_group_0 FROM sharding_db;

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULE ms_group_0 FROM sharding_db;

o —— o ————— +

| storage_unit | status |

Fom - Fomm +

| ds_0 | disabled |
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Fom e Fommm—————— +

1 rows in set (0.01 sec)
- HBitEERBESIERE 7 BEE R TIRE

SHOW STATUS FROM READWRITE_SPLITTING RULES FROM sharding_db;

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULES FROM sharding_db;

1 rows in set (0.00 sec)

« B RNE A PR E BT 7 BN AR S 7 B A7 B B TIRAS

SHOW STATUS FROM READWRITE_SPLITTING RULE ms_group_0;

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULE ms_group_0;

e fmm—————— +
| storage_unit | status |
Fom fom————— +
| ds_0 | disabled |
Fom e fom +

1 rows in set (0.01 sec)

- Y ANEHE T ATE S B RTINS

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULES;

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULES;

o fom————— +
| storage_unit | status |
Fmm Fmm————— +
| ds_0 | disabled |
Fom e tomm +

1 rows in set (0.01 sec)
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®EF

SHOW, STATUS. FROM. READWRITE_SPLITTING. RULE. RULES

MR

- RE

SHOW COMPUTE NODES

R

SHOW COMPUTE NODES i&EH FT&EMIHE T mfE R,

Ex

ShowComputeNodes ::=
'SHOW' 'COMPUTE' 'NODES'

R[E{EEA

5l WiRA
instance_id Szl id
instance_type  SfFI2RAY
host A
port Ui 15
status SLHIPRAS
mode_type R
worker_id worker id
labels PR
version [TEN

database_name HHHERZIZHEE (U JDBC 4R
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Nl

mysql> SHOW COMPUTE NODES;

e et e Fomm - o= Fo—m————
e ———— Fom Fo———— fo— o —— +

| instance_iid | instance_type | host

| mode_type | worker_id | labels | version | database_name |

e o Fom o B
—t e —— o o o o ——— +

| 3e84d33e-cb97-42f2-b6ce-f78fea®ded89 | PROXY | 127.0.0.1

| Cluster | -1 | | 5.4.2 | logic_db
e o —— o ——— - o

1 row in set (0.01 sec)

REF

SHOW. COMPUTE. NODES

MR 5EE

- RET

ENABLE/DISABLE COMPUTE NODE

D%

ENABLE/DISABLE COMPUTE NODE &AM T /8 Fl /22 HI4E 7 proxy S,

EIEEX

EnableDisableComputeNode ::=
("ENABLE' | 'DISABLE') 'COMPUTE' 'NODE' -tinstanceld

instanceld ::=

string
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#FEILEA

+ instanceld FEiFEid SHOW COMPUTE NODES &L WG F

o NAEEH Y AT EAEME Y proxy SEH

Nl

« ZXFHE7E proxy S

DISABLE COMPUTE NODE '734bb086-bl5d-4af0-be87-2372d8b6adcd’;

- JEHTEE proxy A

ENABLE COMPUTE NODE '734bb086-bl5d-4af0-be87-2372d8b6abcd';

REBF
ENABLE, DISABLE, COMPUTE, NODE
PSS
- REF
+ SHOW COMPUTE NODES
LABEL|RELABEL COMPUTE NODE
3
LABEL |RELABEL COMPUTE NODE &AM T2 PROXY SEHIFRAIARAE
EE

LableRelabelComputeNodes ::=
('LABEL' | "RELABEL') 'COMPUTE' 'NODE' 1dinstance_id 'WITH'

instance_id ::=

string

labelName ::=
identifier
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#FEILEA

+ instance_id FE@iT SHOW COMPUTE NODES iB/EE IR G

« RELABEL HTH PROXY LB RES

Nl

« N PROXY SERITS bR

LABEL COMPUTE NODE "0699e636-ade9-4681-b37a-65240c584bb3" WITH label_1;

« N PROXY SEFME AR

RELABEL COMPUTE NODE "0699e636-ade9-4681-b37a-65240c584bb3" WITH label_2;

REF

LABEL. RELABEL., COMPUTE. NODE. WITH

MRX R

- RET

+ SHOW COMPUTE NODES

UNLABEL COMPUTE NODE

R

UNLABEL COMPUTE NODE IBJAH T8 PROXY L EFRIEEMRE,

Ex

UnlabelComputeNode ::=
'"UNLABEL' 'COMPUTE' 'NODE' 1dinstance_id 'WITH' labelName

instance_id ::=

string

labelName ::=
identifier
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#FEILEA

+ instance_id FE@iT SHOW COMPUTE NODES iB/EE IR G

Tl

* 7 PROXY LRI RPRIGEIRE

UNLABEL COMPUTE NODE "0699e636-ade9-4681-b37a-65240c584bb3" WITH label_1;

REF

UNLABEL. COMPUTE. NODE. WITH

MR 5EE

- (RET

+ SHOW COMPUTE NODES

iR

ARETTRA BT I RERY IR TR T IR0 A,

SHOW MIGRATION RULE

R

SHOW MIGRATION RULE EIEH TEIMKIZITEIN], #44 1BIL

ShowMigrationRule ::=
'SHOW' 'MIGRATION' 'RULE'

R[E{EGEA

5l 12 B8
read Hm L B
write RS NELE

stream_channel #dEEE
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Nl

« EIBUREERN

SHOW MIGRATION RULE;

mysql> SHOW MIGRATION RULE;

| read | write

| {"workerThread":20,"batchSize":1000,"shardingSize":10000000} | {"workerThread
":20,"batchSize":1000} | {"type":"MEMORY","props":{"block-queue-size":"2000"}} |

1 row in set (0.01 sec)

®EF

SHOW., MIGRATION. RULE

X

- BRE

ALTER MIGRATION RULE

R

ALTER MIGRATION RULE IBIEH TEEIEITRRHN], #a4 1BIL

AlterMigrationRule ::=
"ALTER"' '"MIGRATION' 'RULE' ('(' (readConfiguration ',')? (writeConfiguration
'Y? (dataChannel)? ')')?

readConfiguration ::=
'"READ' '(' ('WORKER_THREAD' '=' workerThreadPoolSize ',')? ('BATCH_SIZE' '='
batchSize ',')? ('SHARDING_SIZE' '=' shardingSize ',')? (rateLimiter)? ')'

writeConfiguration ::=
'"WRITE' '(' ('WORKER_THREAD' '=' workerThreadPoolSize ',')? ('BATCH_SIZE' '='
batchSize ',')? ('SHARDING_SIZE' '=' shardingSize ',')? (rateLimiter)? ')'

1
5
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dataChannel ::=
"STREAM_CHANNEL"' ' (" 'TYPE' '('" 'NAME' '=' algorithmName ',' propertiesDefinition
l)l l)l

workerThreadPoolSize ::=

int

batchSize ::=
int

shardingSize ::=
int

ratelLimiter ::=
'"RATE_LIMITER' '(' 'TYPE' '(' 'NAME' '=' algorithmName ',' propertiesDefinition
l)l l)l

algorithmName ::=

string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal

Nl

ALTER MIGRATION RULE (

READ ( WORKER_THREAD=20, BATCH_SIZE=1000, SHARDING_SIZE=10000000, RATE_LIMITER
(TYPE(NAME="'QPS' ,PROPERTIES('qps'='500")))),

WRITE( WORKER_THREAD=20, BATCH_SIZE=1000, RATE_LIMITER (TYPE(NAME='TPS',
PROPERTIES('tps'='2000')))),

STREAM_CHANNEL ( TYPE(NAME='MEMORY',PROPERTIES('block-queue-size'='2000"')))

)3
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®EF

ALTER., MIGRATION. RULE. READ. WRITE. WORKER_THREAD., BATCH_SIZE. SHARDING_SIZE,
STREAM_CHANNEL. TYPE. NAME. PROPERTIES

MR 5EE

- (RET

REGISTER MIGRATION SOURCE STORAGE UNIT

D%

REGISTER MIGRATION SOURCE STORAGE UNIT T NYREETMEUE TR IEEMEEIT,

B

RegisterStorageUnit ::=
'"REGISTER' 'MIGRATION' 'SOURCE' 'STORAGE' 'UNIT' storageUnitDefinition (',

storageUnitDefinition)x*

storageUnitDefinition ::=
StorageUnitName '(' 'URL' '=' wurl ',' 'USER' '=' user (',' 'PASSWORD' '='
password)? (',' propertiesDefinition)?')'

storageUnitName ::=
identifier

url ::=

string

user =

string

password ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' ( key '=' value ) ( ',' key '=' value )*x '")'

key ::=

string

value ::=
literal
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F55135 PR

FATE M BRI RS IR A7 ik BT 2 AT DUE RSN, SRR RET: ) ;

+ storageUnitName X7 K/N5;

+ storageUnitName T£ Y4 AERZ TR EME—;

- storageUnitName @i RICVHER FRE, DA _, HaBAFRIFK;

+ poolProperty HIT HE EHZHMSE, key DAFIERNSEE—3, value 32 int # String
A,

« Y4 password UERHRFEN, EIEH string TE3; HlU password@123 [ string TEH N
"password@l23";

HHRITA IR R AT B NG URL TEM, B IR S8 H HOST #1 PORT,

Nl

- FEMHEUREER IR fE T

REGISTER MIGRATION SOURCE STORAGE UNIT ds_0 (
URL="jdbc:mysql://127.0.0.1:3306/migration_ds_0?serverTimezone=UTC&useSSL=false

USER="root",
PASSWORD="123456"

)3
- TEMHEEEIER IR i oo IR Bt 2

REGISTER MIGRATION SOURCE STORAGE UNIT ds_0 (
URL="jdbc:mysql://127.0.0.1:3306/migration_ds_0?serverTimezone=UTC&useSSL=false

USER="root",

PASSWORD="123456",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
)5

®EF

REGISTER, MIGRATION, SOURCE, STORAGE. UNIT, USER, PASSWORD, PROPERTIES. URL
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X

- RET

UNREGISTER MIGRATION SOURCE STORAGE UNIT

R

UNREGISTER MIGRATION SOURCE STORAGE UNIT &{EFT M YRiiZHFEHBERTEMEEIT,

EE

UnregisterMigrationSourceStorageUnit ::=

"UNREGISTER' 'MIGRATION' 'SOURCE' 'STORAGE' 'UNIT' storageUnitName (','
storageUnitName) *
storageUnitName ::=

identifier

#hFEILEA

« UNREGISTER MIGRATION SOURCE STORAGE UNIT HZFEER Proxy HIITEEHIT, REMbRE
T BTN Y Y B SR T

Nl

« BEREURER IR ik T

UNREGISTER MIGRATION SOURCE STORAGE UNIT ds_0;

- BERZ MBI IR fE T

UNREGISTER MIGRATION SOURCE STORAGE UNIT ds_0, ds_1;

®EF

UNREGISTER, MIGRATION, SOURCE. STORAGE. UNIT
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X

- RET

SHOW MIGRATION SOURCE STORAGE UNITS

R

SHOW MIGRATION SOURCE STORAGE UNITS IEEHTEINELIEMAIEIEITRIRIEERIT,

B

ShowStorageUnit ::=
'SHOW' 'MIGRATION' 'SOURCE' 'STORAGE' 'UNITS'

R [El{E 5 EA
5l WiER
name 171 BT A FR
type ik BT
host 17 i s ik
port FA i BT
db BAEEAIR
attribute  FZEHFITSE
i3

« EWHEE IR A R R R0 ST

SHOW MIGRATION SOURCE STORAGE UNITS;

mysql> SHOW MIGRATION SOURCE STORAGE UNITS;

| name | type | host | port | db | connection_timeout_
milliseconds | idle_timeout_milliseconds | max_Llifetime_milliseconds | max_pool_

size | min_pool_size | read_only | other_attributes |

| ds_1 | MySQL | 127.0.0.1 | 3306 | migration_ds_0 |
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1 row in set (0.01 sec)

®EF

SHOW, MIGRATION., SOURCE. STORAGE., UNITS

MR

- RET

MIGRATE TABLE INTO

D%

MIGRATE TABLE INTO iE&/EATH RN R B iR,

EE

MigrateTableInto ::=

'"MIGRATE' 'TABLE' migrationSource '

tableName

migrationSource ::
identifier

databaseName ::=
identifier

tableName ::=
identifier

.'" tableName

'"INTO' (databaseName '.')?
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#FEILEA

« KRIETE databaseName i, BRIAE S wi{# Y DATABASE, R AfEH DATABASE N<427R No

database selected,

Nl

- RERMIREIEAS B 4 AT

MIGRATE TABLE ds_0.t_order INTO t_order;

- KRR 2 TE 12

MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;

REF

MIGRATE. TABLE. INTO

X 5EE

- RET

SHOW MIGRATION LIST

R

SHOW MIGRATION LISTiBZEATEBEIRITEIELSIFE,

B

ShowMigrationList ::=
'SHOW' 'MIGRATION' 'LIST'
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RENMEBEA
5 iR
id BRI AL ID
tables TR
active BRI
create_time BARIERSAE AL QI R
stop_time BT RSE A 1R R
job_item_count BT IE Ly &
job_sharding_nodes HHBRIEEIE I HIZ1TT R
il

- EWBUEREBIELAIFR

SHOW MIGRATION LIST;

mysql> SHOW MIGRATION LIST;

e Fm Fo— to————
——————————————— o

| id | tables | active |
create_time | stop_time | job_item_count | job_sharding_nodes |

B o o -
——————————————— B et e e

| j0102p00001do29afcalfd960d567fed6cddcOb4a2 | source_ds.t_order | true | 2022-
10-31 18:18:24 | | 1 | 160.7.5.76@-@27808 |

o Fm Fom fo————
——————————————— B et T

4 rows in set (0.06 sec)

®EF

SHOW., MIGRATION, LIST

MR
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SHOW MIGRATION STATUS

D0

SHOW MIGRATION STATUS IEER T&EIEfEEHIBITRIEEHE R,

EE

ShowMigrationStatus ::=
"SHOW' 'MIGRATION' 'STATUS' migrationJobId

migrationJobId ::=

string

#hFEILEA

« migrationJobId FF & @t SHOW MIGRATION LIST IEBAEIRG

IR [E{E 35 BA
El WiEA
item BIRIERAEL D Frdw s
data source BAEIER IR
status BRI AEIRES
processed_records_count SEBEEARITEL
inventory_finished_percentage #UIEITBESERE
incremental_idle_seconds 1 & R B
error_message HIRME RS

il

- EWHEEBHRIER LRSI

SHOW MIGRATION STATUS 'j010180026753ef0e25d3932d94d1673ba551"';

mysql> SHOW MIGRATION STATUS 'j010180026753ef0e25d3932d94d1673ba551";

| item | data_source | status | active | processed_records_count

| inventory_finished_percentage | incremental_idle_seconds | error_message |
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| 100 | 25

1 row in set (0.01 sec)

REF

SHOW, MIGRATION. STATUS

B SEEE

. (R

SHOW MIGRATION CHECK ALGORITHM

DU

SHOW MIGRATION CHECK ALGORITHM iE{EH FEIEIEITE —BHRIE L, #u4 iE1E

ShowMigrationCheckAlgorithm ::=
'SHOW' 'MIGRATION' 'CHECK' 'ALGORITHMS'

REMEHEA
5 WiEA
type — BRI F A
supported_database_types IR AR AY
description WA

ANt

- BIHIETE SRR AR

SHOW MIGRATION CHECK ALGORITHMS;

mysql> SHOW MIGRATION CHECK ALGORITHMS;

ommm e e e e e e

| type | supported_database_types

description |
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| CRC32_MATCH | MySQL
Match CRC32 of records. |

| DATA_MATCH | SQL92,MySQL,MariaDB,PostgreSQL,openGauss,Oracle,SQLServer,H2 |

Match raw data of records. |

2 rows in set (0.03 sec)

REF

SHOW, MIGRATION. CHECK. ALGORITHMS

MR

- RETF

CHECK MIGRATION BY

D0

CHECK MIGRATION BY i&EH TREEHEITEAE L H Ay EdE — 8.

EE

ShowMigrationList ::=
"CHECK' 'MIGRATION' migrationJobId 'BY' 'TYPE' '(' 'NAME' '='
migrationCheckAlgorithmType ')'

migrationJobId ::=
string

migrationCheckAlgorithmType ::=
string
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#FEILEA

- migrationJobId FHZEIEY SHOW MIGRATION LIST IEEA RS

» migrationCheckAlgorithmType F 2@t SHOW MIGRATION CHECK ALGORITHMS iB{A#E
WIS

Nl

- RRREEER AL RE— Bt

CHECK MIGRATION 'j01016e501b498edlbdb2c373a2e85e2529a6' BY TYPE (NAME='CRC32_MATCH
")

REF

CHECK. MIGRATION. BY. TYPE

HEXpEE

- (R
« SHOW MIGRATION LIST

+ SHOW MIGRATION CHECK ALGORITHMS

SHOW MIGRATION CHECK STATUS

R

SHOW MIGRATION CHECK STATUS IBEH T &S EEIEITBIE W EIERLE M.

B

ShowMigrationCheckStatus ::=
"SHOW' 'MIGRATION' 'CHECK' 'STATUS' migrationJobId

migrationJobId ::
string
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#FEILEA

- migrationJobld FHE&id SHOW MIGRATION LIST IHAEE KT

R [ENE A
il WirA
tables e
result [ETERT S
finished_percentage MRIIEARE
remaining_seconds RS H]
check_begin_time  RIRFT4EHT[H]
check_end_time B 25 RN T
error_message HIRERRR
il

« EWFEEBIRIER AL BRI G

SHOW MIGRATION CHECK STATUS 'j010180026753ef0e25d3932d94d1673ba551";

mysql> SHOW MIGRATION CHECK STATUS 'j010180026753ef0e25d3932d94d1673ba551";

o o o o Fom
e o Fom +

| tables | result | finished_percentage | remaining_seconds | check_begin_time

| check_end_time | duration_seconds | error_message |

o —— o o o fom
et e et Fom Fom e +

| t_order | true | 100 | © | 26022-11-01 17:57:39.
940 | 2022-11-01 17:57:40.587 | 0 |

domm Fom o o Fom
B T Fom e Fom +

1 row in set (0.01 sec)

®EF

SHOW, MIGRATION. CHECK. STATUS
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X

- RET

+ SHOW MIGRATION LIST

START MIGRATION CHECK

D%

START MIGRATION CHECK IEIER TIFiGTeE IR /E L EHEIR T,

B

StartMigrationCheck ::=
"'START' 'MIGRATION' 'CHECK' migrationJobId

migrationJobId ::=
string

#FEILEA

- migrationJobId FHEj@jd SHOW MIGRATION LIST HEAE KIS

Nl

SWPAR EEi=vick: Cip N £ AUE 4=V Ei K

START MIGRATION CHECK 'j010180026753ef0e25d3932d94d1673ba551";

REF

START. MIGRATION, CHECK

MR 5EE

- RET

+ SHOW MIGRATION LIST
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STOP MIGRATION CHECK

D0

STOP MIGRATION CHECK iBJAH T&1EieE IR BE L IR,

EE

StopMigrationCheck ::=
'STOP' '"MIGRATION' 'CHECK' migrationJobId

migrationJobId ::=

string

#hFEILEA

« migrationJobId FEEI SHOW MIGRATION LIST IEIAE RS

Nl

- (FIEFEEBHRIER LR BRI

STOP MIGRATION CHECK 'j010180026753ef0e25d3932d94d1673ba551";

REF

STOP. MIGRATION. CHECK

MR 5EE

- (RET

+ SHOW MIGRATION LIST

START MIGRATION

R

START MIGRATION IEEHTHGHEEWEIRITE/EL,
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EE

StartMigration ::=
'START' 'MIGRATION' migrationJobId

migrationJobId ::

string

#FEILEA

« migrationJobId FFZEiEd SHOW MIGRATION LIST IEIAE RS

Nl

- (FIEFEE R AT (L

START MIGRATION 'j010180026753ef0e25d3932d94d1673ba551"';

REF

START. MIGRATION

MR 5EE

- RE

+ SHOW MIGRATION LIST

STOP MIGRATION

R

STOP MIGRATION &L F1E L6 EMEIEITRIEL,

B

StopMigration ::=
'STOP' 'MIGRATION' migrationJobId

migrationJobId ::=
string
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#FEILEA

- migrationJobId FHZEIEY SHOW MIGRATION LIST IEEA RS

Tl

- (R IETEE R EHRERS R

STOP MIGRATION 'j010180026753ef0e25d3932d94d1673ba551";

REF

STOP. MIGRATION

MR 5EE

- (RET

+ SHOW MIGRATION LIST

COMMIT MIGRATION

R

COMMIT MIGRATION iBJAH T 5EmitaE NEHRITAIEL,

EE

CommitMigration ::=
'COMMIT' 'MIGRATION' migrationJobId

migrationJobId ::

string

#hFEILEA

« migrationJobId FFEiEd SHOW MIGRATION LIST IEIAE RS
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Nl

« SEREE RV EEEIER (L

COMMIT MIGRATION 'j010180026753ef0e25d3932d94d1673ba551";

REF

COMMIT. MIGRATION

MR 5EE

- RET

+ SHOW MIGRATION LIST

ROLLBACK MIGRATION

D0

ROLLBACK MIGRATION IEJEH s s @SR EL,

EE

RollbackMigration ::=
"ROLLBACK' '"MIGRATION' migrationJobId

migrationJobId ::

string

#hFEILEA

« migrationJobId FEEId SHOW MIGRATION LIST IEIAE RS

< BRI TIR S TEH E bR
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Nl

- TR E AR (L

ROLLBACK MIGRATION 'j010180026753ef0e25d3932d94d1673ba551"';

REF

ROLLBACK. MIGRATION

MR 5EE

- RET

+ SHOW MIGRATION LIST

it

ARENTREHB A B TR A TR,

SHOW PLUGINS

R

SHOW PLUGINS OF interfaceClass i&EMHT&E S E R R EE LI,

EE

showPluginImplementations ::=
"SHOW' 'PLUGINS' 'OF' -dinterfaceClass

interfaceClass ::=

string

R [E{E 5 RA

5 15iER
type By

type_aliases K544
description  ##iA
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Nl

# 1) org.apache.shardingsphere.sharding.spi.ShardingAlgorithm #OMATHE %L
ES

SHOW PLUGINS OF 'org.apache.shardingsphere.sharding.spi.ShardingAlgorithm'

SHOW PLUGINS OF 'org.apache.shardingsphere.sharding.spi.ShardingAlgorithm';

Fom e B ittt Fom e +
| type | type_aliases | description |
o ——— o ——— o +
MOD
HASH_MOD

|

|

| VOLUME_RANGE

| BOUNDARY_RANGE
| AUTO_INTERVAL
| INTERVAL

| CLASS_BASED

| INLINE

| COMPLEX_INLINE
| HINT_INLINE

e S

10 rows in set (0.52 sec)

#FEILEA

:

XL R, ShardingSphere f245 7IEZNE, A DARILE(E, HATCIRARIFAFEIREREN

#1 org.apache.shardingsphere.sharding.spi.ShardingAlgorithm #& [ 52 8{:
SHOW SHARDING ALGORITHM PLUGINS

= if org.apache.shardingsphere.infra.algorithm.loadbalancer.core.
LoadBalanceAlgorithm #OE: SHOW LOAD BALANCE ALGORITHM PLUGINS

# 1 org.apache.shardingsphere.encrypt.spi.EncryptAlgorithm f#Z15LH: SHOW
ENCRYPT ALGORITHM PLUGINS

# 1 org.apache.shardingsphere.mask.spi.MaskAlgorithm £ [5EH: SHOW MASK
ALGORITHM PLUGINS

#16 org.apache.shardingsphere.shadow.spi.ShadowAlgorithm 152 E: SHOW
SHADOW ALGORITHM PLUGINS

&= ] org.apache.shardingsphere.keygen.core.algorithm.
KeyGenerateAlgorithm B O5LI: SHOW KEY GENERATE ALGORITHM PLUGINS
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REF
SHOW, PLUGINS, OF

MR

- RE

SHOW SHARDING ALGORITHM PLUGINS

R

SHOW SHARDING ALGORITHM PLUGINS & A H T &l  org.apache.shardingsphere.
sharding.spi.ShardingAlgorithm £ OMATE SEEZ,

B

showShardingAlgorithmPlugins ::=
'SHOW' 'SHARDING' 'ALGORITHM' 'PLUGINS'

R [ENE A
1l WirA
type eyl
type_aliases 28AU5I44
description  f#iif
il

« &1H org.apache.shardingsphere.sharding.spi.ShardingAlgorithm % M A 5L
JIES

\ux)

SHOW SHARDING ALGORITHM PLUGINS

SHOW SHARDING ALGORITHM PLUGINS;

e it B Fom e +
| type | type_aliases | description |
o o Fom +
| MOD

| | |
| HASH_MOD | | |
| VOLUME_RANGE | | |
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| BOUNDARY_RANGE |
| AUTO_INTERVAL |
| INTERVAL |
| CLASS_BASED |
| INLINE |
| COMPLEX_INLINE |
| HINT_INLINE |

N

g e e = = = — —

10 rows in set (0.27 sec)

REF

SHOW, SHARDING. ALGORITHM, PLUGINS

MR

- RETF

SHOW LOAD BALANCE ALGORITHM PLUGINS

D0

SHOW LOAD BALANCE ALGORITHM PLUGINS &AM T-& W org.apache.shardingsphere.
infra.algorithm.loadbalancer.core.LoadBalanceAlgorithm O FTH LK,

B

showLoadBalanceAlgorithmPlugins ::=
'SHOW' 'LOAD' 'BALANCE' 'ALGORITHM' 'PLUGINS'

R ENEG A
1l BiEA
type Eyit)

type_aliases 2RH%I44
description  f#iR
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Nl

- E W org.apache.shardingsphere.infra.algorithm.loadbalancer.core.
LoadBalanceAlgorithm & A LI

SHOW LOAD BALANCE ALGORITHM PLUGINS

SHOW LOAD BALANCE ALGORITHM PLUGINS;

Fom e Fom Fom e +
| type | type_aliases | description |
o —— o —— o —— +
| ROUND_ROBIN | | |
| RANDOM | | |
| WEIGHT | | |
Fom e Fom e e +

3 rows 1in set (0.03 sec)

®EF
SHOW, LOAD. BALANCE. ALGORITHM, PLUGINS

MR 5EE

- (RET

SHOW ENCRYPT ALGORITHM PLUGINS

R

SHOW ENCRYPT ALGORITHM PLUGINS IBiEH T & org.apache.shardingsphere.encrypt.
spi.EncryptAlgorithm £ OMFTESLEIE,

B

showEncryptAlgorithmPlugins ::=
'SHOW' '"ENCRYPT' 'ALGORITHM' 'PLUGINS'
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R [ENEH A
1l WieA
type KA
type_aliases 28715144
description  f#iR
il

- &t org.apache.shardingsphere.encrypt.spi.EncryptAlgorithm EOMFTA LK

SHOW ENCRYPT ALGORITHM PLUGINS

SHOW ENCRYPT ALGORITHM PLUGINS;

o Fom e Fom e +

| type | type_aliases | description |

2 rows in set (0.06 sec)

REF

SHOW. ENCRYPT. ALGORITHM. PLUGINS

MK 5EE

R

- R

7

SHOW MASK ALGORITHM PLUGINS

R

SHOW MASK ALGORITHM PLUGINS E{AH &M org.apache.shardingsphere.mask.spi.

MaskAlgorithm 2 MIATE LB,
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B

showMaskAlgorithmPlugins ::=

'SHOW' 'MASK' '"ALGORITHM' 'PLUGINS'

R [EEHER
1l BiEA
type gl
type_aliases R4
description  fffii&
ANt

- & org.apache.shardingsphere.mask.spi.MaskAlgorithm & ORAE LI

SHOW MASK ALGORITHM PLUGINS

SHOW MASK ALGORITHM PLUGINS;

MD5 |
KEEP_FIRST_N_LAST_M |
KEEP_FROM_X_TO_Y |
MASK_AFTER_SPECIAL_CHARS |
MASK_BEFORE_SPECIAL_CHARS |
MASK_FIRST_N_LAST_M |
MASK_FROM_X_TO_Y |
GENERIC_TABLE_RANDOM_REPLACE |

N

8 rows in set (0.13 sec)

®EF

SHOW, MASK. ALGORITHM. PLUGINS

45

B

e e — — = — — —

_____________ +

description |
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S
- RET

SHOW SHADOW ALGORITHM PLUGINS

sk

SHOW SHADOW ALGORITHM PLUGINS EEM T &1 org.apache.shardingsphere.shadow.
spi.ShadowAlgorithm £ O LEIZE,

Ex

showShadowAlgorithmPlugins ::=
'SHOW' 'SHADOW' 'ALGORITHM' 'PLUGINS'

R [ENEH A
1l WieA
type KA
type_aliases 28AUj5I%4
description  f#ii
il

« & org.apache.shardingsphere.shadow.spi.ShadowAlgorithm O FTA LIS

SHOW SHADOW ALGORITHM PLUGINS

SHOW SHADOW ALGORITHM PLUGINS;

Fom e Fom e Fom e +
| type | type_aliases | description |
o o o +
| SQL_HINT | | |
| REGEX_MATCH | | |
| VALUE_MATCH | | |
Fom e Fom e o +

3 rows in set (0.37 sec)
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REF
SHOW. SHADOW. ALGORITHM, PLUGINS
S

- RE
SHOW KEY GENERATE ALGORITHM PLUGINS
ik

SHOW KEY GENERATE ALGORITHM PLUGINS &AM T-& I org.apache.shardingsphere.
keygen.core.algorithm.KeyGenerateAlgorithm # OHFTH LI,

B

showKeyGenerateAlgorithmPlugins ::=
'SHOW' 'KEY' 'GENERATE' 'ALGORITHM' 'PLUGINS'

RENMEEA
il WirA
type eyl
type_aliases 2RAU%I44
description  f#iif
il
- & i org.apache.shardingsphere.keygen.core.algorithm.

KeyGenerateAlgorithm B MATASHIE

SHOW KEY GENERATE ALGORITHM PLUGINS

SHOW KEY GENERATE ALGORITHM PLUGINS;

fom e Fom e +
| type | type_aliases | description |
o ———— o o +
| UUID | | |
| SNOWFLAKE | | |
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o Fomm e Fomm +

2 rows in set (0.05 sec)

REF

SHOW. KEY. GENERATE. ALGORITHM, PLUGINS

MR R

R

- R

7

SHOW COMPUTE NODE INFO

R

SHOW COMPUTE NODE INFO IBEMH TEH YA proxy LHfE R,

B

ShowComputeNodeInfo ::=
'SHOW' 'COMPUTE' 'NODE' 'INFO'

R[E{EH A

5 WiEA
instance_id proxy SLfil4R 5
host FA L

port Ui 145

status proxy SEHRES
mode_type  proxy FFIEEF
worker_id  worker id
labels PR

version [EN
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Nl

« T proxy SEHIME R

SHOW COMPUTE NODE INFO;

mysql> SHOW COMPUTE NODE INFO;
mysql> SHOW COMPUTE NODES;

o o o ——— t———— o
e —— domm o domm +

| instance_did | instance_type | host | port | status
| mode_type | worker_id | labels | version |

o o Fomm - e Fo—m————
e ———— Fom Fo———— fo— +

| 3e84d33e-ch97-42f2-b6ce-f78feadded8d | PROXY | 127.0.0.1 | 3307 | OK

| Cluster | -1 | | 5.4.2 |
o o Fom e ——— - o
—tm— Fom e ——— Fomm fomm +

1 row in set (0.01 sec)

REF

SHOW, COMPUTE. NODE. INFO

MR 5EE

- RET

SHOW COMPUTE NODE MODE

R

SHOW COMPUTE NODE MODE &%k T2 12/ proxy FUREERACEAE B

B

ShowComputeNodeMode ::=
'SHOW' 'COMPUTE' 'NODE' 'MODE'
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RENMEBEA
El WieA
type proxy A
repository  proxy RAL G ESAY
props proxy FANCEEESEL
il

« EI4HT proxy EHIBARERFE

SHOW COMPUTE NODE MODE;

mysql> SHOW COMPUTE NODE MODE;

o —— o e
__________________________ +

| type | repository | props

|

Fom o e
__________________________ +

| Cluster | ZooKeeper | {"operationTimeoutMilliseconds":500,"timeToLiveSeconds

":60,"maxRetries":3,"namespace" :"governance_ds","server-1lists":"localhost:2181",

"retryIntervalMilliseconds":500} |

1 row in set (0.00 sec)

REF

SHOW, COMPUTE. NODE. MODE

MR 5EE

- RET
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SET DIST VARIABLE

D0

SET DIST VARIABLE iBEHTIRBERGLE,

EE
SetDistVariable ::=
"SET' 'DIST' 'VARIABLE' (proxyPropertyName '=' proxyPropertyValue | 'agent_
plugins_enabled' '=' agentPluginsEnabled)
proxyPropertyName ::=

identifier

proxyPropertyValue ::=
literal

agentPluginsEnabled ::=
boolean

#FEiiEA

+ proxy_property_name N PROXY /B L E, T FIZkms

+ agent_plugins_enabled N agent flfFIIEAIRE, BRINME FALSE
ANl

« WHE Proxy JEMELE

SET DIST VARIABLE sql_show = true;

- &E agent flFEHIRE

SET DIST VARIABLE agent_plugins_enabled = TRUE;
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®EF

SET. DIST. VARIABLE

MR

- RE

SHOW DIST VARIABLE

R

SHOW DIST VARIABLE iE{AH T2 PROXY RAEL RALE,

Ex

ShowDistVariable ::=
'SHOW' 'DIST' ('VARIABLES' ('LIKE' 1"|kePattern)?| '"VARIABLE' '"WHERE' 'NAME' '='
variableName)

likePattern ::=
string

variableName ::
identifier

R[5 B8
5l 1 R8
variable_name ZRHLZELK
variable_value ZRHELEH

# e B8

« KIE%E vairableName i, BRINEIHFTHE PROXY RAL RALE
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Nl

- BHFTH PROXY RS EALE

SHOW DIST VARIABLES;

mysql> SHOW DIST VARIABLES;

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

B
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

oy

| agent_plugins_enabled | true |
| cached_connections | © |
| cdc_server_port | 33071 |
| check_table_metadata_enabled | false |
| kernel_executor_size | |
| load_table_metadata_batch_size | 1000 |
| max_connections_size_per_query | 1 |
| proxy_backend_query_fetch_size | -1 |
| proxy_default_port | 3307 |
| proxy_frontend_database_protocol_type | |
| proxy_frontend_executor_size | o |
| proxy_frontend_flush_threshold | 128 |
| proxy_frontend_max_connections | © |
| proxy_frontend_ssl_cipher |

| proxy_frontend_ssl_enabled | false |
| proxy_frontend_ssl_version | TLSv1.2,TLSv1.3 |
| proxy_meta_data_collector_enabled | false |
| proxy_netty_backlog | 1024 |
| sql_show | false |
| sql_simple | false |
| system_schema_metadata_assembly_enabled | true |
e o —— +

21 rows in set (0.01 sec)

- BIHIEE PROXY RS EALE

SHOW DIST VARIABLE WHERE NAME = sql_show;

mysql> SHOW DIST VARIABLE WHERE NAME = sql_show;

1 row in set (0.00 sec)
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®EF

SHOW. DIST. VARIABLE. VARIABLES. NAME

MR

- RE

REFRESH TABLE METADATA

R

REFRESH TABLE METADATA &7 TR R IR,

Ex

RefreshTableMetadata ::=
'"REFRESH' 'TABLE' 'METADATA' (tableName | tableName 'FROM' 'STORAGE' 'UNIT'
storageUnitName ('SCHEMA' schemaName)?)?

tableName ::=

identifier

storageUnitName ::=
identifier

schemaName ::=
identifier
#h7Eisee

« KI5 tableName fll storageUnitName i, ERINRIFTFTA RETTEIE;
o FilFCEHE TR ZE FH DATABASE QSR A H DATABASE N2 No database selected;

« QN5 SCHEMA HARTFIESR, NISMIBRIZ SCHEMA,
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Nl

- IFHEE I EITTHEE SCHEMA e RITEYE

REFRESH TABLE METADATA t_order FROM STORAGE UNIT ds_1 SCHEMA db_schema;

o IFHEE F I ITHEE SCHEMA TR R TEYE

REFRESH TABLE METADATA FROM STORAGE UNIT ds_1 SCHEMA db_schema;

o W E 7 BT R E R A TR

REFRESH TABLE METADATA t_order FROM STORAGE UNIT ds_1;

- WHTHEE R A TR

REFRESH TABLE METADATA t_order;

o HTHTA R A TR

REFRESH TABLE METADATA;

REF

REFRESH., TABLE. METADATA. FROM., STORAGE. UNIT

MR 5EE

- (RET

REFRESH DATABASE METADATA

R

REFRESH DATABASE METADATA &% T il A HZ 48 2 e 5,

B

RefreshDatabaseMetadata ::=
'"FORCE'? 'REFRESH' 'DATABASE' 'METADATA' databaseName?

databaseName ::=
identifier
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#hFEI A

« KRIGTE databaseName I, ERINRIHT TG IZ 5 ER TTEHE

o WFTTCEHEFE A FORCE I, R MAHREERFCERE, HE5 AZREEAFL, RIFE FORCE M=
TEBR AL R T

Nl

o T E IR B B TR

REFRESH DATABASE METADATA sharding_db;

o TR IZ A R TR

REFRESH DATABASE METADATA;

- Sl HT A6 IR 4R 2R TR

FORCE REFRESH DATABASE METADATA;

REF

FORCE, REFRESH, DATABASE, METADATA

MR 5EE

- R

SHOW TABLE METADATA

D%

SHOW TABLE METADATA iEZEHT&EIMRNITTEIE,

B

ShowTableMetadata ::=
"SHOW' 'TABLE' 'METADATA' tableName (',' tableName)* ('FROM' databaseName)?

tableName ::=
identifier

databaseName ::=
identifier
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R [E]{E 5 EA
5l 12 B8
schema_name ZHEEZR
table_name REAFK
type TLEHERA
name TR AR
*hFEISEER

« KI8T databaseName i, BRIASE A1 A DATABASE, 415 A F DATABASE NI<427R No
database selected,

Nl

- EWFEEIRHEHZ DRITEE

SHOW TABLE METADATA t_order, t_order_1 FROM sharding_db;

mysql> SHOW TABLE METADATA t_order, t_order_1 FROM sharding_db;

o o ————— to———— fo—————— +
| schema_name | table_name | type | name |
o fom Fo————— fom +
| sharding_db | t_order_1 | COLUMN | order_id |
| sharding_db | t_order_1 | COLUMN | user_id |
| sharding_db | t_order_1 | COLUMN | status |
| sharding_db | t_order_1 | INDEX | PRIMARY |
| sharding_db | t_order | COLUMN | order_id |
| sharding_db | t_order | COLUMN | user_id |
| sharding_db | t_order | COLUMN | status |
| sharding_db | t_order | INDEX | PRIMARY |
o Fom Fom——— fo—————— +

8 rows in set (0.01 sec)

- BfEEREAE RN RI TR

SHOW TABLE METADATA t_order FROM sharding_db;

mysql> SHOW TABLE METADATA t_order FROM sharding_db;

B e Fomm fomm————— fomm +

| schema_name | table_name | type | name |

Fom Fom Fo—m————— Fomm +
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sharding_db
sharding_db
sharding_db
sharding_db

t_order
t_order

rows in set (0.00 sec)

- BWYANEEEZDRITTEE

COLUMN
COLUMN
COLUMN
INDEX

SHOW TABLE METADATA t_order, t_order_1;

order_id |
user_id |
status |
PRIMARY |

mysql> SHOW TABLE METADATA t_order, t_order_1;

sharding_db
sharding_db
sharding_db
sharding_db
sharding_db
sharding_db
sharding_db
sharding_db

t_order_1
t_order_1
t_order_1
t_order_1
t_order
t_order
t_order

t_order

rows in set (0.00 sec)

o W RNE A DRI TR

SHOW TABLE METADATA t_order;

mysql> SHOW TABLE METADATA t_order;

sharding_db
sharding_db
sharding_db
sharding_db

b = = — —

t_order
t_order
t_order

t_order

rows 1in set (0.01 sec)

type | name |
———————— fomm———————+
COLUMN | order_id |
COLUMN | user_id |
COLUMN | status |
INDEX | PRIMARY |
COLUMN | order_id |
COLUMN | user_id |
COLUMN | status |
INDEX | PRIMARY |
———————— do—————————4
fo—————— +
type | name |
———————— do—————————%
COLUMN | order_id |
COLUMN | user_id |
COLUMN | status |
INDEX | PRIMARY |
+
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®EF

SHOW, TABLE. METADATA. FROM

MR

- RE

SHOW RULES USED STORAGE UNIT

R

SHOW RULES USED STORAGE UNIT IEEHT&EIEfEEEEIEFFERIEEFMEEITTIRN,

Ex

ShowRulesUsedStorageUnit ::=
"SHOW' 'RULES' 'USED' 'STORAGE' 'UNIT' storageUnitName ('FROM' databaseName)?

storageUnitName ::=
identifier

databaseName ::=
identifier

R [E]{E 5 ER
5l 1iRA
type  FUMI2EAY
name ALNIAAFR
M FEISAR

- RIEE databaseName I, BRIAZ YA A Y DATABASE, 415t K AdiFl DATABASE NI&4E7R No
database selected,
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Nl

- EWEEIE A TR B TR

SHOW RULES USED STORAGE UNIT ds_1 FROM sharding_db;

mysql> SHOW RULES USED STORAGE UNIT ds_1 FROM sharding_db;

| readwrite_splitting | ms_group_0 |
| readwrite_splitting | ms_group_0 |
o Fomm - +

2 rows in set (0.01 sec)

o B RTIE I AR R fE e A7 il BT R M)

SHOW RULES USED STORAGE UNIT ds_1;

mysql> SHOW RULES USED STORAGE UNIT ds_1;

| readwrite_splitting | ms_group_0 |
| readwrite_splitting | ms_group_0 |

Fom fom +

2 rows in set (0.01 sec)

®EF

SHOW. RULES. USED. STORAGE. UNIT. FROM

MR 5EE

- RET

EXPORT DATABASE CONFIGURATION

R

EXPORT DATABASE CONFIGURATION &AM T KB 5 B i ocAFNECE S o YAML 4830
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EE

ExportDatabaseConfiguration ::=
"EXPORT' 'DATABASE' 'CONFIGURATION' ('FROM' databaseName)? ('TO' 'FILE'
filePath)?

databaseName ::=
identifier

filePath ::=
string
#hFEi A

« RIEE databaseName [, SHYFifFHZEE, WRBAKMEHIZHEZENTER No database

selected;
« RIEE filePath i, 2K SHIERELSERERKH;
- ¥57E filePath I, S HEBNOIEH:, HXHFEFE, SWER,

Nl

- SFHEIMEHENLEERFE

mysql> EXPORT DATABASE CONFIGURATION;

+ __________________________________________________________________________________
______________________________________________________________________________ +

| result

I

+ __________________________________________________________________________________
______________________________________________________________________________ +

| databaseName: sharding_db

dataSources:

ds_1:
password: 123456
url: jdbc:mysql://127.0.0.1:3306/db0
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username: root
minPoolSize: 1
connectionTimeoutMilliseconds: 30000
maxLifetimeMilliseconds: 2100000
readOnly: false
idleTimeoutMilliseconds: 60000
maxPoolSize: 50

ds_2:
password: 123456
url: jdbc:mysql://127.0.0.1:3306/dbl
username: root
minPoolSize: 1
connectionTimeoutMilliseconds: 30000
maxLifetimeMilliseconds: 2100000
readOnly: false
idleTimeoutMilliseconds: 60000
maxPoolSize: 50

rules:

1 row in set (0.01 sec)

- SHEEEHENLEERFR, JamtEscf

mysql> EXPORT DATABASE CONFIGURATION FROM sharding_db TO FILE '/xxx/config_
sharding_db.yaml';

| Successfully exported to: '/xxx/config_sharding_db.yaml' |

1 row in set (0.02 sec)
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®EF

EXPORT. DATABASE., CONFIGURATION, FROM. TO., FILE

MR

- RE

IMPORT DATABASE CONFIGURATION

R

IMPORT DATABASE CONFIGURATION iEEHHTM YAML FRVELE S NIZIEE,

Ex

ImportDatabaseConfiguration ::=
'"IMPORT' 'DATABASE' 'CONFIGURATION' 'FROM' 'FILE' filePath

filePath ::=

string

#hFEILEA

o BHURP EAERBEBREN, TIESA;
+ 24 YAML A databaseName NZH, TLESA;

« 4 YAML A dataSources AN, RS ANTHIBHEE,

Nl

IMPORT DATABASE CONFIGURATION FROM FILE "/xxx/config_sharding_db.yaml";

REF

IMPORT. DATABASE. CONFIGURATION, FROM. FILE
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X HEE
- R
CONVERT YAML CONFIGURATION
&R
CONVERT YAML CONFIGURATION &AM TR YAML B & 5% Y DistSQL RDL &),
EiE
convertYamlConfiguration ::=

"CONVERT' 'YAML' 'CONFIGURATION' 'FROM' 'FILE' filePath

filePath ::=

string

#hFEILEA

« CONVERT YAML CONFIGURATION IEJA{NiZEY YAML XIS EC B 4R DistSQL iEf], R
M 24 AT e EE ;

« 24 YAML A dataSources NZH, REHEHT rules ML,

Nl

mysql> CONVERT YAML CONFIGURATION FROM FILE '/xxx/config_sharding_db.yaml';
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| CREATE DATABASE sharding_db;
USE sharding_db;

REGISTER STORAGE UNIT ds_0 (
URL='"jdbc:mysql://127.0.0.1:3306/demo_ds_0?serverTimezone=UTC&useSSL=false&
allowPublicKeyRetrieval=true',

USER="root",

PASSWORD="'123456",

PROPERTIES('maxPoolSize'='10")

), ds_1 (
URL="'jdbc:mysql://127.0.0.1:3306/demo_ds_1?serverTimezone=UTC&useSSL=false&
allowPublicKeyRetrieval=true',

USER="root"',

PASSWORD="'123456",

PROPERTIES('maxPoolSize'="'10")

)5

CREATE SHARDING TABLE RULE t_order (

STORAGE_UNITS(ds_0,ds_1),

SHARDING_COLUMN=order_1id,

TYPE (NAME="mod', PROPERTIES('sharding-count'='4")),
KEY_GENERATE_STRATEGY (COLUMN=order_id, TYPE(NAME='snowflake'))
)5

1 row in set (0.02 sec)
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®EF

CONVERT. YAML., CONFIGURATION., FROM. FILE

MR

- RE

LOCK CLUSTER WITH

R

LOCK CLUSTER WITH I&EH T A CLUSTER JNies & Bk r 8,

Ex

LockClusterWith ::=
"LOCK' 'CLUSTER' 'WITH' lockStrategy ('TIMEOUT' timeoutMillis)?

timeoutmillis ::=
long

#hFEILEA

« 4 CLUSTER E&MTHBURASEHS, ToEEEEMS, HDNSH 5,
« lockStrategy HHTSZFFAHIRNE, 2Rl 2HHE WRITE 5155 8 READ_WRITE,

+ timeoutMillis FITREAZ NP N R, HEANZ=R, RIEEN, BN 3000 Z5,

Nl

o RAHHMBIBIE CLUSTER, A& B B I A]
LOCK CLUSTER WITH WRITE;
o RAEEHPIE CLUSTER, FIXEBINEY 2000 ZF)

LOCK CLUSTER WITH READ_WRITE TIMEOUT 2000;
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®EF

LOCK, CLUSTER. WITH

MR

- RE

UNLOCK CLUSTER

R

UNLOCK CLUSTER IEEF TEkiEd LOCK CLUSTER WITH IEAJHiNITE CLUSTER Y,

Ex

UnlockCluster ::=
'"UNLOCK' 'CLUSTER' ('TIMEOUT' timeoutMillis)?

timeoutmillis ::=
long

*hFEISEER

« 24 CLUSTER AT HBUIRSHS, Teibmbadl, SNISHH R,

+ timeoutMillis RIAZIAMATER A, HEaf h=f, RigEn, ZKIAH 3000 ZF),
]l

. @B CLUSTER, AIZEEIIAE,
UNLOCK CLUSTER;
« 81 CLUSTER, FHIZEBIIEN 2000 ZF),

UNLOCK CLUSTER TIMEOUT 2000;
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®EF

UNLOCK. CLUSTER

MR 5EE

- RE

RUL &%

RUL (Resource Utility Language) -4 Apache ShardingSphere i T EL281EF, $24% SQL fi##T. SQL #5X
. PATHH I A DD RE,

PARSE SQL

R

PARSE SQL IEEMI TEHT SQL F i iR IETEM

B

ParseSql ::=
'"PARSE' sqlStatement

R [ENE A
5 iR
parsed_statement fiEHT SQL 1BA)28A
parsed_statement_detail fi#4T SQL 1B A0
il

- AT SQL i HI R IETEMN

PARSE SELECT * FROM t_order;

mysql> PARSE SELECT * FROM t_order;
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| SelectStatement

| {"projections":{"startIndex":7,"stopIndex":7,"projections
":[{"startIndex":7,"stopIndex":7}],"distinctRow":false},"from":{"tableName": {
"startIndex":14,"stopIndex":20,"identifier":{"value":"t_order","quoteCharacter":

"NONE"}3}},"parameterCount":0,"parameterMarkerSegments":[],"commentSegments":[1} |

1 row in set (0.01 sec)

REF

PARSE

MR 5EE

- (RET

FORMAT SQL

R

FORMAT SQL &AM Tt Hm s b /589 sQL iE4],

B

FormatSql ::
'"FORMAT' sqlStatement
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R[El{EBEA
&l iR
formatted_result &=\ {L/5H SQL 1EH)
5l

- fEFTF R AR LS R sQL IEHR)

FORMAT SELECT * FROM t_order;

mysql> FORMAT SELECT x FROM t_order;

o +
| SELECT *

FROM t_order; |
o +

1 row in set (0.00 sec)

REF

FORMAT

MR

- RET

PREVIEW SQL

D0

PREVIEW SQL IBIEH T sQL #f7 K.
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EE

PreviewSql ::=
'"PREVIEW' sqlStatement

IR [El{E 5 ER
5l WiER
data_source_name fEfEEAITLAAFR
actual_sql SERREAAT SQL 1EH)
i3

- WS SQL HAUT I

PREVIEW SELECT * FROM t_order;

mysql> PREVIEW SELECT * FROM t_order;

o e +
| data_source_name | actual_sql |
o o +
| su_1 | SELECT x* FROM t_order |
o o +

1 row in set (0.18 sec)

REF

PREVIEW

MR R

- (RET
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®EF

RDL

BihREF

CREATE. ALTER. DROP, TABLE. RULE., TYPE. NAME. PROPERTIES. TRUE, FALSE, IF. NOT, EXISTS

fEF R ITE X

REGISTER. UNREGISTER., STORAGE. UNIT. HOST. PORT. DB. USER. PASSWORD., PROPERTIES.
URL. IGNORE. SINGLE. TABLES

DEFAULT. SHARDING. BROADCAST. REFERENCE., DATABASE, STRATEGY. RULES. ALGORITHM
. DATANODES. DATABASE_STRATEGY. TABLE_STRATEGY. KEY_GENERATE_STRATEGY.
RESOURCES. SHARDING_COLUMN, KEY . GENERATOR. SHARDING_COLUMNS. KEY_GENERATOR,
SHARDING_ALGORITHM, COLUMN, AUDIT_STRATEGY. AUDITORS. ALLOW_HINT_DISABLE

I &%

BROADCAST

BR

SET. DEFAULT. SINGLE. STORAGE. UNIT. RANDOM

RERE

READWRITE_SPLITTING, WRITE_STORAGE_UNIT. READ_STORAGE_UNITS N
AUTO_AWARE_RESOURCE
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E5 6201

ENCRYPT. COLUMNS., CIPHER. ENCRYPT_ALGORITHM

HUEERM

DB_DISCOVERY. STORAGE_UNITS. HEARTBEAT

FFEN

SHADOW. DEFAULT. SOURCE. SHADOW

SRR BN

MASK. COLUMNS

RQL

EifiREF

SHOW. COUNT., DEFAULT. RULE. RULES. TABLE. DATABASE. FROM. UNUSED. USED

fEFETES

STORAGE, UNIT. UNITS

MNEH

el

DEFAULT. SHARDING. BROADCAST, REFERENCE. STRATEGY. ALGORITHM, ALGORITHMS, AUDITORS
. KEY. GENERATOR. GENERATORS. AUDITOR. AUDITORS. NODES

BR

SINGLE. STORAGE. UNIT
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RERE

READWRITE_SPLITTING

E5 6201

ENCRYPT

HIEERM

DB_DISCOVERY. TYPES. HEARTBEATS

®FEN

SHADOW. ALGORITHMS

SRR BN

MASK

RAL

ALTER. READWRITE_SPLITTING. RULE. RULES. FROM. ENABLE. DISABLE. SHOW. COMPUTE.
NODES. NODE . STATUS. LABEL. RELABEL. WITH. UNLABEL. AUTHORITY., TRANSACTION.
SQL_PARSER, DEFAULT, TYPE . NAME, PROPERTIES. PARSE_TREE_CACHE., INITIAL_CAPACITY,
MAXIMUM_SIZE .CONCURRENCY_LEVEL.SQL_STATEMENT_CACHE.TRAFFIC.TRAFFIC_ALGORITHM.
LOAD_BALANCER. CREATE . DATABASE_VALUE. TABLE_VALUE. CLEAR. MIGRATION. READ.
WRITE., WORKER_THREAD., BATCH_SIZE, SHARDING_SIZE. STREAM_CHANNEL. REGISTER., URL,
UNREGISTER., UNITS, INTO. LIST. CHECK. BY. STOP. START. ROLLBACK . COMMIT. INFO.
MODE. DIST. VARIABLE. VARTIABLES. WHERE. DROPSET. SET. HINT. SOURCE. ADD. SHARDING.
STORAGE, UNIT, USER, PASSWORD, REFRESH, METADATA, TABLE., DATABASE., GOVERNANCE,
CENTER . EXPORT. CONFIGURATION., TO. FILE. IMPORT. USED, IMPLEMENTATIONS, OF, KEY,
GENERATE, ALGORITHM ., QUERY. LOAD. BALANCE, FEDERATION, SQL_FEDERATION_ENABLED,
ALL_QUERY_USE_SQL_FEDERATION. EXECUTION_PLAN_CACHE
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RUL

PARSE. FORMAT. PREVIEW

#FEILEA

o« BIRRE TN AU

£/

ABETTREE G DistSQL MBI, F DASHERAIIE Al 4 an el {1 DistSQL & Bl i EHE & R BT
FHRRI

METIE

PA MySQL Joffil, H A% e Rl B e,
1. Ja5h MySQL iR%5;
2. BB B IRAY MySQL %448 2 ;
3. 7£ MySQL H2/ ShardingSphere-Proxy @l — MM GIEAR M A s &
4. Ja3) ZooKeeper %% ;
5. #s il mode fl authentication BLEZ%E| global.yaml;
6. Ja3)) ShardingSphere-Proxy;
7. IR IR AU 5] ShardingSphere-Proxy;

ollfe 2677

1. BIEZHEE,

CREATE DATABASE foo_db;

2. (ERTHTOIRRIE A,

USE foo_db;
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HRIRE
HE BRI G,

FEM{E

PRI BRI,

ARED

1. 4f, DROP DATABASE HEMIR BN MINEIRE, HSMIBRH P ESZAEHEZE;
2. DROP TABLE KB Fr RAEHE B AR 2 HRMIER ;
3. CREATE DATABASE R0l B2 HINEIERE, A AR ZEH P2 a0 6 8 e B SLEHRE,

HES R

B TTIRE

REGISTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_1",
USER="root",
PASSWORD="root"

),ds_1 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_2",
USER="root",
PASSWORD="root"

)3

FEM{E

- A AR

CREATE SHARDING TABLE RULE t_order(

STORAGE_UNITS(ds_0,ds_1),

SHARDING_COLUMN=order_1id,

TYPE (NAME="hash_mod" ,PROPERTIES ("sharding-count"="4")),
KEY_GENERATE_STRATEGY (COLUMN=order_id, TYPE (NAME="snowflake'"))
)3

- QYR
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CREATE TABLE “t_order™ (
‘order_id® dint NOT NULL,
‘user_id® dnt NOT NULL,
‘status’ varchar(45) DEFAULT NULL,
PRIMARY KEY ('order_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4

- MEREI >3

DROP TABLE t_order;

« MHER AR

DROP SHARDING TABLE RULE t_order;

- BEREETR

UNREGISTER STORAGE UNIT ds_0, ds_1;

o MHER > A R 2R

DROP DATABASE foo_db;

RERE

FESRTTIRE

REGISTER STORAGE UNIT write_ds (
HOST="127.0.0.1",
PORT=3306,
DB="ds_0",
USER="root",
PASSWORD="root"

),read_ds (
HOST="127.0.0.1",
PORT=3307,
DB="ds_0",
USER="root",
PASSWORD="root"

)3
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FMIR(E

- QRS 7 BRI

CREATE READWRITE_SPLITTING RULE group_0 (
WRITE_STORAGE_UNIT=write_ds,
READ_STORAGE_UNITS(read_ds),

TYPE (NAME="random")

)5
« BIEE S BERA

ALTER READWRITE_SPLITTING RULE group_0 (
WRITE_STORAGE_UNIT=write_ds,
READ_STORAGE_UNITS(read_ds),

TYPE (NAME="random" ,PROPERTIES("read_weight"="2:0"))
)3

- BRI o R
DROP READWRITE_SPLITTING RULE group_0;
- BRREHETR
UNREGISTER STORAGE UNIT write_ds,read_ds;

« MHIBRSAr EE %

DROP DATABASE readwrite_splitting_db;

HEmE

B TTIRE

REGISTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,

DB="ds_0",
USER="root",
PASSWORD="root"

I
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FMIR(E

- QAN

CREATE ENCRYPT RULE t_encrypt (
COLUMNS (
(NAME=user_id,CIPHER=user_cipher ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',
PROPERTIES('aes-key-value'="'123456abc', 'digest-algorithm-name'='SHA-1')))),
(NAME=order_id,CIPHER =order_cipher,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',
PROPERTIES ('aes-key-value'='123456abc', 'digest-algorithm-name'='SHA-1'))))
))s

- AN

CREATE TABLE ‘t_encrypt' (
*id® dint(11) NOT NULL,
‘user_id® varchar(45) DEFAULT NULL,
‘order_id® varchar(45) DEFAULT NULL,
PRIMARY KEY ('id")

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

- BRI

ALTER ENCRYPT RULE t_encrypt (
COLUMNS (
(NAME=user_id,CIPHER=user_cipher ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',
PROPERTIES ('aes—key-value'='123456abc', 'digest-algorithm-name'='SHA-1'))))
))s

- MHIERANE AL
DROP ENCRYPT RULE t_encrypt;

- BEREETR

UNREGISTER STORAGE UNIT ds_0;

- MHER > A R 2R

DROP DATABASE encrypt_db;
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SRR

BB TTIRE

REGISTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,

DB="ds_0",
USER="root",
PASSWORD="root"

)

UGS

- AIEER LI

CREATE MASK RULE t_mask (
COLUMNS (
(NAME=phone_number, TYPE (NAME="MASK_FROM_X_TO_Y'
"to-y"=2, "replace-char"="%"))),
(NAME=address, TYPE(NAME="MD5") )
))5

- AIEEIREI SR

CREATE TABLE “t_mask® (
*4d* dint(11) NOT NULL,
‘user_id® varchar(45) DEFAULT NULL,
‘phone_number® varchar(45) DEFAULT NULL,
‘address’ varchar(45) DEFAULT NULL,
PRIMARY KEY (‘4d)

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

- (BRI

ALTER MASK RULE t_mask (
COLUMNS(
(NAME=user_id,TYPE(NAME="MD5"))
D

« MHERE SR A RO
DROP MASK RULE t_mask;

- BERERE TR

, PROPERTIES("from-x"=1,
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UNREGISTER STORAGE UNIT ds_0;

o MHER A R 2R

DROP DATABASE mask_db;

P EEN

TFBESETTIRE

REGISTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_0",
USER="root",
PASSWORD="root"

),ds_1 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_1",
USER="root",
PASSWORD="root"

),ds_2 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_2",
USER="root",
PASSWORD="root"

)

FMIR(E

- AR % A

CREATE SHADOW RULE group_0(
SOURCE=ds_0,
SHADOW=ds_1,

t_order (TYPE(NAME="SQL_HINT"),TYPE(NAME="REGEX_MATCH",

"insert","column"="user_id", "regex"='[1]"'))),
t_order_item(TYPE(NAME="SQL_HINT")));

o (BHGE T EEIA

ALTER SHADOW RULE group_0(
SOURCE=ds_0,

PROPERTIES ("operation"=
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SHADOW=ds_2,
t_order_item(TYPE(NAME="SQL_HINT")));

o JHIBRFE 2 Hs TR
DROP SHADOW RULE group_0;
- BEREUETR

UNREGISTER STORAGE UNIT ds_0,ds_1,ds_2;

9. BRI A A 2R

DROP DATABASE foo_db;

9.2.4 ¥iETH
G20

ShardingSphere AJ DAY {45 F 7 18 A RO BB IE RS IR R 77 22,
T a.1.0 JFGaH A PR AL

e

BITERE

|.

BRI

2

il

X B BHR RIS AT RGUR YL, Wl Al L EERITRS 2K U8R E L, —BDOREZ

—MEYIFRR,

AIFE A

« Proxy SRAI4l JAVA JF 4, JDK #I 1.8 BB FARA,
- BHEER AR, HATSXR: ZooKeeper fEATEMHIL

1BRED TR

1. KB ShardingSphere-Proxy, EIEIEZ M proxy s+,
2. BXFECE XF conf/global.yaml, EIHIES WEARE,
HAl mode AU Cluster, FHEHERTE SR N ATEM L,

it R
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mode:
type: Cluster
repository:
type: ZooKeeper
props:
namespace: governance_ds
server-Llists: localhost:2181
retryIntervalMilliseconds: 500
timeTolLiveSeconds: 60
maxRetries: 3

operationTimeoutMilliseconds: 500

3. 5|\ JDBC 33,
proxy C.f1 & PostgreSQL JDBC #1 openGauss JDBC 4Kz,

AR fEER DL N EARE, 1§ NEHERN JDBC IXE) jar B, FHEHEIA ${shardingsphere-proxy}/
ext-1lib H3%,

¥3EE  JDBC IXEh

MySQL mysql-connector-j-8.3.0.jar

WIRZRAIERS, P S REE T REEZE, JDBC IXshAbEE 77 =NF L,
4. JA5) ShardingSphere-Proxy:

sh bin/start.sh

5. &% proxy Hi& logs/stdout.log, BFIHEHFHI:

[INFO ] [main] o.a.s.p.frontend.ShardingSphereProxy - ShardingSphere-Proxy start

success

NN =EI DRz R
6. HHEALEITRE
6.1. BIFACE,

SHOW MIGRATION RULE;

EINBLEW R

o Fom
——————————————————— o

| read | write

| stream_channel

B e T o
——————————————————— B T e

| {"workerThread":20,"batchSize":1000,"shardingSize":10000000} | {"workerThread
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":20,"batchSize":1000} | {"type'":"MEMORY","props":{"block-queue-size":"2000"}} |

6.2. BRECE (A[ik),
migration rule EAERIME, ToFRAIE, (424 ALTER B4,

SERLILE DistSQL /Rl

ALTER MIGRATION RULE (
READ (

WORKER_THREAD=20,

BATCH_SIZE=1000,

SHARDING_SIZE=10000000,

RATE_LIMITER (TYPE(NAME='QPS',PROPERTIES('gps'='500"')))
)
WRITE(

WORKER_THREAD=20,

BATCH_SIZE=1000,

RATE_LIMITER (TYPE(NAME='TPS',PROPERTIES('tps'='2000")))
)
STREAM_CHANNEL (TYPE (NAME='MEMORY',PROPERTIES('block-queue-size'='2000")))
)5

L= R

ALTER MIGRATION RULE (
READ( -- ¥UERENELE. MNRAEENZBDSEEAE.
WORKER_THREAD=20, -- MRIRRENEELHIENLEIEAA). MRAEENERRINE.
BATCH_SIZE=1000, -- —AXEIER(BREINREKNIERIN. NRAEENFEHKIAE.
SHARDING_SIZE=10000000, -- 2=#IEDH KX/ WNRAFEENFERIKIAE,
RATE_LIMITER ( -- [RmREZE. MNRAECENARIER.
TYPE( —- BEJAZEEL, A& QPS
NAME='QPS"',
PROPERTIES( -- BB
'gps'='500"
)))
))
WRITE( -- #UEBNEE. NRAEEENZBRSEHBIAES,
WORKER_THREAD=20, -- #IEE \ZFIBMRmAVLLIZMAN . WRAEEMNFERIINME,
BATCH_SIZE=1000, -- —X#tEE5 NRIENRKNIERN. NRFEENFEHRIAE.
RATE_LIMITER ( —- [RREE. MNIRAFEENRERMR.
TYPE( -- BUASRAL, A& TPS
NAME='TPS',
PROPERTIES( -- BB
'tps'='2000"
)))
)s
STREAM_CHANNEL ( -- #E@E, EREFENEEE, AT read M write 71, WRAERENZIAGE
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FH MEMORY zZEZY,

TYPE( -- EJA%E!, AL MEMORY
NAME="MEMORY ',

PROPERTIES( -- HEEM
'"block-queue-size'='2000"' -- [EM%: FHEFIAK/)
)))

)3

fERFAH

MySQL A F A
FIEER

X MySQL hfeAs: 5.1.15 ~ 8.0.%,

PRER

1. R4S binlog
MySQL 5.7 my . cnf /RGIFACE :

[mysqld]

server-id=1
log-bin=mysql-bin
binlog-format=row
binlog-row-image=full
max_connections=600

HATDL R @4, BARZE7FE binlog:

show variables like '%log_bin%"';

show variables like '%binlog%';

WA 2R, WA binlog EFFF

B e o +
| Variable_name | value |
e o +
| log_bin | ON |
| binlog_format | ROW |
| binlog_row_image | FULL |
e e +

2. WAF IR MySQL K5 replication FHIEAN R,
PATA @2, EEZAPZ2GHITBRHR:
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SHOW GRANTS FOR 'migration_user';

ANCIESE S
e +
|Grants for S${username}@s${host}
Tt T ittt +

3. {3 MySQL /Ik= DDL DML R
TRk S FHEEFE IR, R~El:

GRANT SELECT ON migration_ds_0.x TO "migration_user @ % ;

H bRk 5 75 2 2 A i A & AR, TRl

GRANT CREATE, DROP, INDEX, SELECT, INSERT, UPDATE, DELETE ON *.* TO ‘migration_

user @ % ;

HIETEZ U MySQL GRANT

TRRIETA
AR 1

1. £ MySQL SIS FmE, &£, K.

DROP DATABASE IF EXISTS migration_ds_0;
CREATE DATABASE migration_ds_0O DEFAULT CHARSET utf8;

USE migration_ds_0;

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR (45) NULL, PRIMARY KEY (order_id));

INSERT INTO t_order (order_id, user_id, status) VALUES (1,2,'ok'),(2,4,'ok'),(3,6,
|Ok|)’(4711'Ok')’(573,|0k')7(6757'Ok|);

2. £ MySOQL & H AR

DROP DATABASE IF EXISTS migration_ds_10;
CREATE DATABASE migration_ds_10 DEFAULT CHARSET utf8;

DROP DATABASE IF EXISTS migration_ds_11;
CREATE DATABASE migration_ds_ll DEFAULT CHARSET utf8;
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DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12 DEFAULT CHARSET utf8;

IREDR

1. £ proxy #r IR R B 47 (7 i ST A,

CREATE DATABASE sharding_db;
USE sharding_db

REGISTER STORAGE UNIT ds_2 (

URL="jdbc:mysql://127.0.0.1:3306/migration_ds_10?serverTimezone=UTC&
useSSL=false",

USER="root",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
), ds_3 (

URL="jdbc:mysql://127.0.0.1:3306/migration_ds_1l1?serverTimezone=UTC&
useSSL=false",

USER="root",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
), ds_4 (

URL="jdbc:mysql://127.0.0.1:3306/migration_ds_12?serverTimezone=UTC&
useSSL=false",

USER="root",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)

CREATE SHARDING TABLE RULE t_order(
STORAGE_UNITS(ds_2,ds_3,ds_4),

SHARDING_COLUMN=order_1id,

TYPE (NAME="hash_mod" ,PROPERTIES ("sharding-count"="6")),
KEY_GENERATE_STRATEGY (COLUMN=order_id,TYPE(NAME="snowflake"))
)3

WMSRIER RN S8R, AFEATFRZELE proxy PUTERIEA],
2. 1E proxy Bt B IR i B ITo

REGISTER MIGRATION SOURCE STORAGE UNIT ds_0 (

URL="jdbc:mysql://127.0.0.1:3306/migration_ds_07?serverTimezone=UTC&useSSL=false

USER="root",
PASSWORD="root",
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PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
)3

3. BaEEEITH,
MIGRATE TABLE ds_0.t_order INTO t_order;
B HETEE HARZ i
MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;

4. BEBIIBIELSIFE,

SHOW MIGRATION LIST;

ISR :

e o e e
e tom +

| id | tables | job_item_count |
active | create_time | stop_time |

o Fom Fom R
———te o ——— +

| j0102p00002333dcb3d9dbl41cefldbed6fbflab54 | ds_0.t_order | 1 | true
| 2023-09-20 14:41:32 | NULL |

o o ————— o o
e e et o +

5. BB BIRTRITEE,

SHOW MIGRATION STATUS 'j0102p00002333dcb3d9dbl4lcefl4bed6fbflab54';

ISR :

O o R T e o ——— R
——————————————— e
——————— +

| item | data_source | tables | status | active |

processed_records_count | dnventory_finished_percentage | incremental_idle_seconds

| error_message |

+————— Fo— o o - +————
——————————————— e
——————— +

| o | ds_o | ds_0.t_order | EXECUTE_INCREMENTAL_TASK | true | 6

| 100 I I I
t—————— Fom e Fom e o o Fomm
——————————————— o
——————— +

6. PITEUE— Bt
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CHECK MIGRATION 'j0102p00002333dcb3d9dblalceflabed6fbflab54' BY TYPE (NAME='DATA_
MATCH') ;

Bl — B Bk AR A

SHOW MIGRATION CHECK ALGORITHMS;

ISR :

Fom e Fom e e et
————————— o}

| type | type_aliases | supported_database_types

| description |

o ——— o —— B Tt ettt e e
————————— o}

| CRC32_MATCH | | MySQL,MariaDB,H2

| Match CRC32 of records. |

| DATA_MATCH | | SQL92,MySQL,PostgreSQL,openGauss,Oracle,SQLServer,
MariaDB,H2 | Match raw data of records. |

o —— o o
————————— e et 3

H bRt e R I r S I FE A DATA_MATCH,
S TR T DATA_MATCH,
B IEE — B I

SHOW MIGRATION CHECK STATUS 'j0102p00002333dch3d9dbl4lcefl4bed6fbflab54';

IR

o ———— o B o e
et e i T T T e o o
e o Fom e ——— o
—t———————— +

| tables | result | check_failed_tables | active | dinventory_finished_

percentage | inventory_remaining_seconds | incremental_idle_seconds | check_begin_
time | check_end_time | duration_seconds | algorithm_type |
algorithm_props | error_message |

o m o ———— e R e
e S et T et o o
e Fmm o Fmm
e +

| ds_0.t_order | true | | false | 100

| o | | 2023-09-20 14:45:31.992
| 2023-09-20 14:45:33.519 | 1 | DATA_MATCH | |

|

o B e R e
B S ettt T e R o
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7. SEREL,
COMMIT MIGRATION 'j©102p00002333dcb3d9dbl4lceflsbed6fbflabs4’;

% DistSQL iEZ UL RAL # 1T,

PostgresSQL {F A FAf
IMRER

X PostgreSQL iRAS: 9.4 DA FRfRA,

PREK

1. JEUfFF)S test_decoding,
2. AT WAL BCE,
postgresql.conf RHIALE:

wal_level = logical
max_wal_senders = 10
max_replication_slots = 10
wal_sender_timeout = 0
max_connections = 600
#1H1E2 UL Write Ahead Log 1 Replication,

3. K J#¥ PostgreSQL K5 replication Y[R,

pg_hba.conf /REIELE:
host replication repl_acct 0.0.0.0/0 md5
1¥1E1E2 W The pg_hba.conf File,

4. TRF 5 PostgreSQL 5 DDL DML AR,

WS AR E T R S TR, BEKIZK S TN H 2 EdEE L, B4 CREATE f1 CONNECT
AR

IR

GRANT CREATE, CONNECT ON DATABASE migration_ds_0 TO migration_user;

EFRENMK S XTI RM schema BV RIMFR, DA test schema Y t_order R 9,
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\c migration_ds_0

GRANT USAGE ON SCHEMA test TO GROUP migration_user;
GRANT SELECT ON TABLE test.t_order TO migration_user;

PostgreSQL 5 OWNER FURES, WNSEFWEZE, SCHEMA, £ OWNER, MIR] DA HERT R AUFZEUD 3o
15152 W PostgreSQL GRANT

FEERIERG

ARG

1. 1f PostgreSQL T IF RN, K. &,

DROP DATABASE IF EXISTS migration_ds_0;
CREATE DATABASE migration_ds_0;

\c migration_ds_0

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR (45) NULL, PRIMARY KEY (order_id));

INSERT INTO t_order (order_id, user_id, status) VALUES (1,2,'ok'),(2,4,'ok'"), (3,6,
'ok'),(4,1,'0k"),(5,3,'0k'),(6,5,"'0k");

2. 1E PostgreSQL {H# HFrimZE,

DROP DATABASE IF EXISTS migration_ds_l@;
CREATE DATABASE migration_ds_10;

DROP DATABASE IF EXISTS migration_ds_ll;
CREATE DATABASE migration_ds_11;

DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12;

IREDE

1. 7£ proxy HrE% EEHE I I B 7 i SRR,
CREATE DATABASE sharding_db;
\c sharding_db

REGISTER STORAGE UNIT ds_2 (
URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_10",
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USER="postgres",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
), ds_3 (

URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_11",

USER="postgres",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
), ds_4 (

URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_12",

USER="postgres",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)

CREATE SHARDING TABLE RULE t_order(
STORAGE_UNITS(ds_2,ds_3,ds_4),

SHARDING_COLUMN=order_1id,

TYPE (NAME="hash_mod" ,PROPERTIES("sharding-count"="6")),
KEY_GENERATE_STRATEGY (COLUMN=order_id,TYPE(NAME="snowflake"))

I

RSB IER R AR, AH TR proxy SUTERIES,
2. 1 proxy At B IR 7 IT,

REGISTER MIGRATION SOURCE STORAGE UNIT ds_0 (
URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_0",
USER="postgres",

PASSWORD="root",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)5
3. FEEdEIER.
MIGRATE TABLE ds_0.t_order INTO t_order;
BT H AR e A -
MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;
] DS I schema:

MIGRATE TABLE ds_0.public.t_order INTO sharding_db.t_order;

4. BEEIEBIELSIE,

SHOW MIGRATION LIST;

AN/
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ittt ettt T T R it Fom e e
e fo—m———————— +

| id | tables | job_item_count |
active | create_time | stop_time |
o Fom o +o———
e o +

| j0102p00002333dcb3d9dbl4lcefidbed6fbflab54 | ds_0.t_order | 1 | true
| 2023-09-20 14:41:32 | NULL |

o Fom e Fom e +————-
e do—m———————— +

5. BB LRI TR,

SHOW MIGRATION STATUS 'j0102p00002333dcb3d9dbl4lcefl4bed6fbflab54';

RBIEEER :

R e o e e Hmmm
——————————————— B T
——————— +

| item | data_source | tables | status | active |

processed_records_count | dnventory_finished_percentage | incremental_idle_seconds

| error_message |

+————— o o o - o
——————————————— e
——————— +

| o | ds_o | ds_0.t_order | EXECUTE_INCREMENTAL_TASK | true | 6

| 100 I I I
t—————— o —— Fom e o o Fom e ————
——————————————— e
——————— +

6. PITEUE— Bt
CHECK MIGRATION 'j0102p00002333dcb3dodbl4lceflabed6fbflab54’;
A VR — B A

SHOW MIGRATION CHECK STATUS 'j0102p00002333dch3d9dbl4lcefl4bed6fbflab54';

LR
o o o Fo————— B
e B e e
e Lt Fmmm e Fom Fmmm
e +

| tables | result | check_failed_tables | active | inventory_finished_

percentage | inventory_remaining_seconds | incremental_idle_seconds | check_begin_
time | check_end_time | duration_seconds | algorithm_type |
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algorithm_props | error_message |

o B e Fo———— e
B e o
B Tt Fmm o Fmm
e +
| ds_0.t_order | true | | false | 100
| 0 | | 2023-09-20 14:45:31.992
| 2023-09-20 14:45:33.519 | 1 | DATA_MATCH | |
|
o o —— o o —— e
e B T e
it e et e T Fomm e Fom Fomm e
e +

7. SERAEL,

COMMIT MIGRATION 'j0102p00002333dcb3d9dbl4lcefl4bed6fbflab54"';

B2 DistSQL 153 W RAL # HEiTF,

openGauss {3 F it
IFIREK

X openGauss iltA: 2.0.1 ~3.0.0,

PREK

1. AR WAL A&,

postgresql.conf RHIALE:

wal_level = logical
max_wal_senders = 10
max_replication_slots = 10
wal_sender_timeout = 0
max_connections = 600
PEE1EZ UL Write Ahead Log 1 Replication,

2. WAF IR openGauss 5 replication £fR,

pg_hba.conf /RIECE:

host replication repl_acct 0.0.0.0/0 md5

¥1E1EZ M. Configuring Client Access Authentication F1 Example: Logic Replication Code,

3. ¥ openGauss k5 DDL DML UK,
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W ERAH R AR E R S TR, BEKIZMK SIEITN HEIEdEZE -, B4 CREATE 1 CONNECT
IR

i

GRANT CREATE, CONNECT ON DATABASE migration_ds_0 TO migration_user;
FEMEXNTR IR schema BV FIAFR, PA test schema T~ t_order A,
\c migration_ds_0

GRANT USAGE ON SCHEMA test TO GROUP migration_user;
GRANT SELECT ON TABLE test.t_order TO migration_user;

openGauss ff OWNER WM&, WIS 2¥dEAE, SCHEMA, R OWNER, WA DA B AHAE By

openGauss NILVFEJENK ' TE public schema M#(E, At AUIRIEFAIRAE public schema T, 7524
HMZIL,

GRANT ALL PRIVILEGES TO migration_user;

#151EZ2 U openGauss GRANT

ARG
AIER S

1. BEELFFEmE. 2. BdE,
1.1. FIEHEE,

DROP DATABASE IF EXISTS migration_ds_@;
CREATE DATABASE migration_ds_0;

\c migration_ds_0

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR(45) NULL, PRIMARY KEY (order_id));

INSERT INTO t_order (order_id, user_id, status) VALUES (1,2,'ok'),(2,4,'ok"), (3,6,
‘Ok')’(471)'Ok')’(573,|0k'))(6757'0k|);

1.2. FHEdEE,
MySQL 7=~fl:

DROP DATABASE IF EXISTS migration_ds_0;
CREATE DATABASE migration_ds_0 DEFAULT CHARSET utf8;

USE migration_ds_0;
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CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR(45) NULL, PRIMARY KEY (order_id));

INSERT INTO t_order (order_id, user_id, status) VALUES (1,2,'ok'),(2,4,'ok"), (3,6,
|0k|)’(47l)'Ok')’(573,|0k')7(6757'Ok|);

2. fF openGauss /& H FR¥fi

DROP DATABASE IF EXISTS migration_ds_10;
CREATE DATABASE migration_ds_10;

DROP DATABASE IF EXISTS migration_ds_11;
CREATE DATABASE migration_ds_11;

DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12;

1BRESR

1. £ proxy HrE BRI 2 BC BLAT 17 il SR T AL

1.1. QU E,

CREATE DATABASE sharding_db;

\c sharding_db

1.2. FEHFEAE T,

REGISTER STORAGE UNIT ds_2 (

URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_10",

USER="'gaussdb",

PASSWORD="Root@123",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

), ds_3 (

URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_11",

USER="gaussdb",

PASSWORD="Root@123",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

), ds_4 (

)3

URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_12",

USER="gaussdb",

PASSWORD="Root@123",
PROPERTIES("minPoolSize"="1" 6 "maxPoolSize"="20","idleTimeout"="60000")

1.3. Al R,
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CREATE SHARDING TABLE RULE t_order(
STORAGE_UNITS(ds_2,ds_3,ds_4),

SHARDING_COLUMN=order_1id,

TYPE (NAME="hash_mod" ,PROPERTIES("sharding-count"="6")),
KEY_GENERATE_STRATEGY (COLUMN=order_id, TYPE (NAME="snowflake'"))

)
1.4. O HARum 2R,
W RITR R SAEEEE, A8HATTRZAE proxy PUTERIEA],

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR(45) NULL, PRIMARY KEY (order_id));

2. 1£ proxy fit BRI 75 HTT,
2.1. [FIREHE

REGISTER MIGRATION SOURCE STORAGE UNIT ds_0 (
URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_0",
USER="gaussdb",
PASSWORD="Root@123",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)3
2.2. AR,
MySQL 7=~fil:

REGISTER MIGRATION SOURCE STORAGE UNIT ds_0 (
URL="jdbc:mysql://127.0.0.1:3306/migration_ds_0?serverTimezone=UTC&useSSL=false

USER="root",
PASSWORD="root",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)5
3. REEdEIER.
MIGRATE TABLE ds_0.t_order INTO t_order;
BT H AR e A -
MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;
AT PAFEE P schema:

MIGRATE TABLE ds_0.public.t_order INTO sharding_db.t_order;

4. BEEIRIBIELYIFE,
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SHOW MIGRATION LIST;

IR
e Fom Fom to———
——— e o ———— +

| id | tables | job_item_count |
active | create_time | stop_time |

B o o ——— +————=
et ittt LT L e e fomm +

| j0102p00002333dcb3d9dbl4icefidbed6fbflab54 | ds_0.t_order | 1 | true
| 2023-09-20 14:41:32 | NULL |

o Fom e —— Fom B
e fo——————— +

5. BEHIRITA TR,

SHOW MIGRATION STATUS 'j0102p00002333dcb3d9dbl4lcefldbed6fbflab54';

RBIEE R :

to————— Fom e e o o Fom -
——————————————— o
——————— +

| item | data_source | tables | status | active |

processed_records_count | dnventory_finished_percentage | incremental_idle_seconds

| error_message |

B fom Fom e o Fomm———————
——————————————— e
——————— +

| 0 | ds_o | ds_0.t_order | EXECUTE_INCREMENTAL_TASK | true | 6

| 100 | | |
o Fomm e Fomm e o e pomm
——————————————— e
——————— +

6. PATEUE—BUERSS,
CHECK MIGRATION 'j0102p00002333dch3dodbl4lceflabed6fbflab54’;
A EE — BRI

SHOW MIGRATION CHECK STATUS 'j0102p00002333dch3d9dbl4lcefl4bed6fbflab54';

BIEE R :

Fom tom———— Fom tom Fm
e o o
it e it LT Fom e Fom e Fomm
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B e ettt +
| tables | result | check_failed_tables | active | inventory_finished_
percentage | inventory_remaining_seconds | incremental_idle_seconds | check_begin_
time | check_end_time | duration_seconds | algorithm_type |
algorithm_props | error_message |

B e Fom o o o
B et ittt e e o o
e o o o
e et +

| ds_0.t_order | true | | false | 100

| © | | 2023-09-20 14:45:31.992
| 2023-09-20 14:45:33.519 | 1 | DATA_MATCH | |

I

o ——— o B T o e
e o B it e e
——— o Fom o
e +

7. SERAENL,
COMMIT MIGRATION 'j0102p00002333dch3d9dbl4lceflabed6fbflab54’

$H 2% DistSQL 152 WL RAL # £ TH%,

9.2.5 AIVIERE
Agent
TRRBYRIE

M Github T #{ Apache ShardingSphere 5%, *MIEEMEITHE, BIEGIUWT,

git clone --depth 1 https://github.com/apache/shardingsphere.git
cd shardingsphere

mvn clean install -DskipITs -DskipTests -Prelease,default-dep
Agent fil i distribution/agent/target/apache-shardingsphere-${latest.release.
version}-shardingsphere-agent-bin.tar.gz

Proxy fill i distribution/proxy/target/apache-shardingsphere-${latest.release.
version}-shardingsphere-proxy-bin.tar.gz
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BHRinA

Bl agent H3%, fi#/E agent —HEHIELZ] agent H%,

mkdir agent

tar -zxvf apache-shardingsphere-${latest.release.version}-shardingsphere-agent-bin.
tar.gz -C agent

cd agent

tree

— LICENSE
— noTIcE
F—— conf

L agent.yaml

F—— plugins
|
|
|
|
|
|
|
|
|

— tib

| F—— shardingsphere-agent-metrics-core-${latest.release.version}.jar
| L shardingsphere-agent-plugin-core-${latest.release.version}.jar
F—— logging

| L shardingsphere-agent-logging-file-${latest.release.version}.jar

F—— metrics

| L shardingsphere-agent-metrics-prometheus-${latest.release.version}.jar
L tracing
F—— shardingsphere-agent-tracing-opentelemetry-${latest.release.version}.
jar

L shardingsphere-agent-${latest.release.version}.jar

ECEiER

conf/agent.yaml HT/EH agent i &, WEHGMCLHE File. Prometheus. OpenTelemetry.

plugins:

# logging:

# File:

# props:

# level: "INFO"

# metrics:

# Prometheus:

# host: "localhost"

# port: 9090

# props:

# jvm-information-collector-enabled: "true"
# tracing:

# OpenTelemetry:

# props:

# otel.service.name: "shardingsphere"

# otel.traces.exporter: "jaeger"

# otel.exporter.otlp.traces.endpoint: "http://localhost:14250"
# otel.traces.sampler: "always_on"
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tafiR A

File

H il File flifF A METTEURAEN H B R, B eHALH S,

Prometheus

T 2 EE MR

- ZH]

e 1A
host EML
port |

jvm-information-collector-enabled &7 K& JVM fEhr{5 R

OpenTelemetry

OpenTelemetry A] LA tracing £(#% Jaeger, Zipkin,
- A

AR 1 B8
otel.service.name lir &2
otel.traces.exporter traces exporter

otel.exporter.otlp.traces.endpoint traces endpoint
otel.traces.sampler traces sampler

Z¥%% OpenTelemetry SDK Autoconfigure

fEABN

JA 3 ShardingSphere-Proxy

tar -zxvf apache-shardingsphere-${latest.release.version}-shardingsphere-proxy-bin.
tar.gz

cd apache-shardingsphere-${latest.release.version}-shardingsphere-proxy-bin
./bin/start.sh -g

IEH 8305, IPATE ShardingSphere-Proxy Hi&H K plugin FIMMEIE R, VilAl Proxy f5, Al LAEED
BRIt EE R Metric 1 Tracing FIEHE,
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Metrics

FEAR RN 15 iR K fefniEiR
Fidl

build_info GAUGE HMEER

parsed_sql_total C OUN #%2£% (INSERT. UPDATE, DELETE. SELECT. DDL. DCL. D AL,
TER TCL. RQL. RDL. RAL. RUL) ZrKMUfEATIEEL

routed_sql_total C OUN #Z2% (INSERT. UPDATE. DELETE. SELECT) Zr2SHYi& %K
TER

rout C OUN BRHEEREE EdEIEm B R, REEHEER)

ed_result_total TER

proxy_state GAUGE ShardingSphere-Proxy RAME Eo 0 RRIEFIRE; 1 RREWIRE; 2

BERE

proxy GA UGE  ShardingSphere-Proxy JE#E{ £, database_count: JZiE L&, stor-

_meta_data_info age_unit_count: 1Ffif7 REE

proxy_curr GA UGE  ShardingSphere-Proxy 4 iz 54

ent_connections

proxy _re- C OUN ShardingSphere-Proxy fJ#%5% 1% 3K .44

quests_total TER

proxy_tra nsac- C OUN ShardingSphere-Proxy US55 544, 4% commit, rollback 732
tions_total TER

proxy_execute HIS ShardingSphere-Proxy I TFEIN ZFD B 77
_latency_millis TOG

RAM
proxy_execu C OUN ShardingSphere-Proxy [T 5K

te_errors_total TER

9.2.6 AT

ShardingSphere BRIATE L FXE 80 SPI USLEE, 7E Git Source 77 1E—HB 53 £ 3 58 = /7 i) SPT 52
BPEGE AR EFEN, AIFE https://central.sonatype.com/ HfTHE 2,

Fir ffxt B2 SPI A SPI Y E A SEBIRIS AT AE https://shardingsphere.apache.org/document/current

Jen/dev-manual/ F82%,
~EA groupId:artifactId HYRIMEIAH ShardingSphere-Proxy Firf YA Bt

« org.apache.shardingsphere:shardingsphere-cluster-mode-repository-etcd, &

R CAC B S R AE Y eted SEIL

« org.apache.shardingsphere:shardingsphere-cluster-mode-repository-zookeeper,

SR E S B R AE X zookeeper SEHR
« org.apache.shardingsphere:shardingsphere-jdbc, JDBC f&ik

+ org.apache.shardingsphere:shardingsphere-db-protocol-core, #¥EZENMAZL)
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+ org.apache.shardingsphere:shardingsphere-mysql-protocol, &1 MySQL
SEER

. org.apache.shardingsphere:shardingsphere-postgresql-protocol, £{EEINH

PostgreSQL SZF]

+ org.apache.shardingsphere:shardingsphere-opengauss-protocol, X#EZE X1
OpenGauss 3

« org.apache.shardingsphere:shardingsphere-proxy-frontend-core, H T

ShardingSphere-Proxy #4518 B 7[RI £ e Y R

« org.apache.shardingsphere:shardingsphere-proxy-frontend-mysql, H T
ShardingSphere-Proxy fi#Af 5 &L 17 [ 50408 ZE A PR MySQL SEER

+ org.apache.shardingsphere:shardingsphere-proxy-frontend-postgresql, AT
ShardingSphere-Proxy ff#f7 5 I&HC 17 [ £04H8 I M) PostgreSQL SEHH

« org.apache.shardingsphere:shardingsphere-proxy-frontend-opengauss, H T
ShardingSphere-Proxy fi#Af 5 &L 17 FIEHE I PR ) openGauss SEER

« org.apache.shardingsphere:shardingsphere-proxy-backend-core, Sharding-
Sphere Proxy /5 itz LS EL

+ org.apache.shardingsphere:shardingsphere-standalone-mode-core, HHAHZAD
BEBRAME A0

X F % 0 ) org.apache.shardingsphere:shardingsphere-jdbc, H N & #f ff =
*ShardingSphere-JDBC AJ &I,

4n5R ShardingSphere-Proxy 75 2 F il 1EfiF, FFEAE Maven Central NE(EEH SPT SLHIHY JAR I H
I JAR,

TRA groupId:artifactId HIRIMTEAFIH A B AT,
o FNUBECE S B R AE X

- org.apache.shardingsphere:shardingsphere-standalone-mode-repository-jdbc,

£F JDBC I AL
« XA A ESEHES

- org.apache.shardingsphere:shardingsphere-transaction-xa-narayana,

T Narayana 1) XA 73 X H S EHER
EESSY
- org.apache.shardingsphere:shardingsphere-infra-expr-espresso, #t F
GraalVM Truffle ) Espresso SEHI{EH Groovy HEHIERIITHRIA
- BRI

- org.apache.shardingsphere:shardingsphere-infra-database-hive, XI Hive
f) jdbcURL HYIRAINERL, TR mEsLH

- org.apache.shardingsphere:shardingsphere-infra-database-presto, F
Presto [ jdbcURL HIRAIERL, TTEHEINZESEI
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- SQL fifthfr

- org.apache.shardingsphere:shardingsphere-parser-sql-clickhouse, SQL fi#
M7 ClickHouse 77 5 SEFH

- org.apache.shardingsphere:shardingsphere-parser-sql-hive, SQL f#&#7
Hive 77 5 S8l

BRT DA B ATIESRFSE, ShardingSphere #EIXFF & &L aimk T K EELFSLI, A PAFE ShardingSphere
Plugin G EEHAMHBIAE, ShardingSphere Plugin & H [1ifLE< 1 ShardingSphere {#£5H
AR &AT22, A] AFhT 2445 ShardingSphere HY,

Seata AT 2 I{ES

El-3=—=W
B> EI%\

ShardingSphere Proxy B{ GraalVM Native Image J& 45 ShardingSphere Proxy Native ZKIATE L N 1~42
X Seata Y AT #FNSEFE, PIEXT Seata 1 AT HEFUHY S REINL T AIERIHLH,

ANiKIRZ F| ShardingSphere JDBC —{If¥] Seata 55 FIE I KRANABIFREI, (HAFTAFE,

1. ZHPRARGHBZHMHH ShardingSphere JDBC, IIE S A E# 5 ShardingSphere Proxy %8
H, RMSAEICRK, ARSI E AMEH ShardingSphere JDBC 5%

2. Seata Client A1F7ET ShardingSphere Proxy H1, M550 H H:-AT5 B K #fi Seata Client
3. W55 H Y R2DBC DataSource A PAIEHIE#ZZ TS Seata #/HY ShardingSphere Proxy

4. XFIE Seata H kY ShardingSphere Proxy, JoiZilid#y7 BARSHESEBIRME, EHES
FHAFEF Seata XY ShardingSphere Proxy SEf| s H At Seata IR, FFPWRAE
IXRhERKR, B#ECN ShardingSphere #2328 PR

5. ShardingSphere JDBC *f Seata Y] TCC i\ ZYfiR1%, 7E ShardingSphere Proxy F23%
RSCLA# A Seata Client 2.3.0 fJ ShardingSphere Proxy Afilitie,

1RESR

. T\ Seata Client fJ JAR FIMRHi%1 3R

=

. JA3/] Seata Server
- P R SR A undo_log &
4. Bl Seata Client #1 Seata S AT ShardingSphere Proxy

N

w

5. 3 ShardingSphere Proxy #3/Ill Seata FiC &
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[y =t
ik Seata Client AY JAR FIKFH IR

AT E%LE SDKMAN! Y Ubuntu 22.04.4, A ALAUN R an2 A Seata Client HIFFH compiile scope
e,

sdk install java 23-open

sdk use java 23-open

sdk install maven 3.9.9

sdk use maven 3.9.9

mvn dependency:get -Dartifact=org.apache.seata:seata-all:2.3.0

mvn -f ~/.m2/repository/org/apache/seata/seata-all/2.3.0/seata-all-2.3.0.pom
dependency:tree | grep -v ':provided' | grep -v ':runtime'

5 org.apache.shardingsphere:shardingsphere-proxy-distribution i pom.xml *fLt,
AR ZF7HNRN,

org.apache.seata:seata-all:jar:2.3.0
org.springframework:spring-context:jar:5.3.39
org.springframework:spring-expression:jar:5.3.39
org.springframework:spring-core:jar:5.3.39
org.springframework:spring-jcl:jar:5.3.39
org.springframework:spring-beans:jar:5.3.39
org.springframework:spring-aop:jar:5.3.39
org.springframework:spring-webmvc:jar:5.3.39
org.springframework:spring-web:jar:5.3.39
org.springframework:spring-tx:jar:5.3.39
jo.netty:netty-all:jar:4.1.101.Final
io.netty:netty-codec-dns:jar:4.1.101.Final
io.netty:netty-codec-haproxy:jar:4.1.101.Final
io.netty:netty-codec-memcache:jar:4.1.101.Final
io.netty:netty-codec-mqtt:jar:4.1.101.Final
jo.netty:netty-codec-redis:jar:4.1.101.Final
jo.netty:netty-codec-smtp:jar:4.1.101.Final
io.netty:netty-codec-stomp:jar:4.1.101.Final
io.netty:netty-codec-xml:jar:4.1.101.Final
io.netty:netty-handler-ssl-ocsp:jar:4.1.101.Final
io.netty:netty-resolver-dns:jar:4.1.101.Final
jo.netty:netty-transport-rxtx:jar:4.1.101.Final
io.netty:netty-transport-sctp:jar:4.1.101.Final
io.netty:netty-transport-udt:jar:4.1.101.Final
jo.netty:netty-transport-classes-kqueue:jar:4.1.101.Final
io.netty:netty-resolver-dns-classes-macos:jar:4.1.101.Final
org.antlr:antlr4:jar:4.8
org.antlr:antlr-runtime:jar:3.5.2
org.antlr:ST4:jar:4.3

org.abego.treelayout:org.abego.treelayout.core:jar:1.0.3
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org.glassfish:javax.json:jar:1.0.4
com.ibm.icu:icu4j:jar:61.1
com.alibaba:fastjson:jar:1.2.83
com.alibaba:druid:jar:1.2.20
com.typesafe:config:jar:1.2.1
commons-pool:commons-pool:jar:1.6
org.apache.dubbo.extensions:dubbo-filter-seata:jar:1.0.2
aopalliance:aopalliance:jar:1.0

TR, FAFRAMNIZEE S EISN org.antlr:antlr4-runtime:4.8, ARG H T Hiit &
ShardingSphere Proxy HJ Docker Image.

A, H P a2 R] DTS B2 ShardingSphere HIJRAAERHKF Seata Client #N#H AMATEA) Sharding-
Sphere Proxy ] Docker Image H,

Ja5h Seata Server, Postgres Server 1 ShardingSphere Proxy

%%’5 Docker Compose X K5/ Seata Server 1 Postgres Server,

services:
postgres:
image: postgres:17.2-bookworm
environment:
POSTGRES_PASSWORD: example
volumes:
- ./docker-entrypoint-initdb.d:/docker-entrypoint-initdb.d
apache-seata-server:
image: apache/seata-server:2.3.0

healthcheck:
test: [ "CMD", "sh", "-c", "curl -s apache-seata-server:7091/health | grep
_q lek$I" ]

shardingsphere-proxy-custom:
image: example/shardingsphere-proxy-custom:latest
pull_policy: build
build:
context:
dockerfile_inline: |
FROM apache/shardingsphere-proxy:latest
RUN wget https://repol.maven.org/maven2/org/apache/shardingsphere/
shardingsphere-transaction-base-seata-at/5.5.2/shardingsphere-transaction-base-
seata-at-5.5.2.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib
RUN wget https://repol.maven.org/maven2/org/apache/seata/seata-all/2.3.
0/seata-all-2.3.0.jar —--directory-prefix=/opt/shardingsphere-proxy/ext-1lib
RUN wget https://repol.maven.org/maven2/org/springframework/spring-
context/5.3.39/spring-context-5.3.39.jar --directory-prefix=/opt/shardingsphere-
proxy/ext-1ib
RUN wget https://repol.maven.org/maven2/org/springframework/spring-
expression/5.3.39/spring-expression-5.3.39.jar —--directory-prefix=/opt/
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shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/org/springframework/spring-
core/5.3.39/spring-core-5.3.39.jar --directory-prefix=/opt/shardingsphere-proxy/
ext-1lib

RUN wget https://repol.maven.org/maven2/org/springframework/spring-jcl/
5.3.39/spring-jcl-5.3.39.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/org/springframework/spring-
beans/5.3.39/spring-beans-5.3.39.jar --directory-prefix=/opt/shardingsphere-proxy/
ext-1lib

RUN wget https://repol.maven.org/maven2/org/springframework/spring-aop/
5.3.39/spring-aop-5.3.39.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/org/springframework/spring-
webmvc/5.3.39/spring-webmvc-5.3.39.jar --directory-prefix=/opt/shardingsphere-
proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/org/springframework/spring-web/
5.3.39/spring-web-5.3.39.jar --directory-prefix=/opt/shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/org/springframework/spring-tx/
5.3.39/spring-tx-5.3.39.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-all/4.1.101.
Final/netty-all-4.1.101.Final.jar --directory-prefix=/opt/shardingsphere-proxy/ext-
lib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-dns/4.1.
101.Final/netty-codec-dns-4.1.101.Final.jar --directory-prefix=/opt/shardingsphere-
proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-haproxy/4.
1.101.Final/netty-codec-haproxy-4.1.101.Final.jar —--directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-memcache/
4.1.101.Final/netty-codec-memcache-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-mqtt/4.1.
101.Final/netty-codec-mqtt-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-redis/4.1.
101.Final/netty-codec-redis-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-smtp/4.1.
101.Final/netty-codec-smtp-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-stomp/4.1.
101.Final/netty-codec-stomp-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-codec-xml/4.1.
101.Final/netty-codec-xml-4.1.101.Final.jar --directory-prefix=/opt/shardingsphere-
proxy/ext-1l1ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-handler-ssl-
ocsp/4.1.101.Final/netty-handler-ssl-ocsp-4.1.101.Final.jar --directory-prefix=/
opt/shardingsphere-proxy/ext-1ib
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RUN wget https://repol.maven.org/maven2/io/netty/netty-resolver-dns/4.
1.101.Final/netty-resolver-dns-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-transport-rxtx/
4.1.101.Final/netty-transport-rxtx-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-transport-sctp/
4.1.101.Final/netty-transport-sctp-4.1.101.Final.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-transport-udt/4.
1.101.Final/netty-transport-udt-4.1.101.Final.jar —--directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-transport-
classes-kqueue/4.1.101.Final/netty-transport-classes-kqueue-4.1.101.Final.jar --
directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/io/netty/netty-resolver-dns-
classes-macos/4.1.101.Final/netty-resolver-dns-classes-macos-4.1.101.Final.jar --
directory-prefix=/opt/shardingsphere-proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/org/antlr/antlr4/4.8/antlr4-4.
8.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/org/antlr/antlr-runtime/3.5.2/
antlr-runtime-3.5.2.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/org/antlr/ST4/4.3/ST4-4.3.jar -
—-directory-prefix=/opt/shardingsphere-proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/org/abego/treelayout/org.abego.
treelayout.core/1.0.3/org.abego.treelayout.core-1.0.3.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/org/glassfish/javax.json/1.0.4/
javax.json-1.0.4.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/com/ibm/icu/icu4j/61.1/1icusdj-
6l.1.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1lib

RUN wget https://repol.maven.org/maven2/com/alibaba/fastjson/1.2.83/
fastjson-1.2.83.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/com/alibaba/druid/1.2.20/druid-
1.2.20.jar —--directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repo.akka.io/maven/com/typesafe/config/l.2.1/config-1.
2.1.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/commons-pool/commons-pool/1.6/
commons-pool-1.6.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib

RUN wget https://repol.maven.org/maven2/org/apache/dubbo/extensions/
dubbo-filter-seata/1.0.2/dubbo-filter-seata-1.0.2.jar --directory-prefix=/opt/
shardingsphere-proxy/ext-11ib

RUN wget https://repol.maven.org/maven2/aopalliance/aopalliance/1.0/
aopalliance-1.0.jar --directory-prefix=/opt/shardingsphere-proxy/ext-1ib

volumes:

- ./conf:/opt/shardingsphere-proxy/conf
ports:

- "3308:3308"
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environment:
PORT: 3308

depends_on:

apache-seata-server:
condition: service_healthy

IEAh, F P aa28n] ISR ATF A Dockerfile #5% ShardingSphere Proxy HY Docker Image, Tfi /&£ Docker

Compose 1575 H Docker Image,

. /conf XMFREE M global.yaml, WA,

authority:
users:

- user: root@%
password: root
admin: true

privilege:

type: ALL_PERMITTED

transaction:
defaultType: BASE
providerType: Seata

props:

proxy-frontend-database-protocol-type: PostgreSQL

./conf XA EXH file.conf, NEWT,

service {

vgroupMapping.default_tx_group = "default"
default.grouplist = "apache-seata-server:8091"

. Jconf XHRAEXIE registry.conf, NEUTF,

registry {
type = "file"
file {
name = "file.conf"
}
}
config {
type = "file"
file {
name = "file.conf"
}
3

. /conf XHFEE X seata.conf, NEUTF,
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client {
application.id = test

transaction.service.group = default_tx_group

./docker-entrypoint-initdb.d XHREEXH init.sh, ARFUTF,

#!/bin/bash
set -e

psgl -v ON_ERROR_STOP=1 --username "$SPOSTGRES_USER" --dbname "$SPOSTGRES_DB'" <<-
EOSQL

CREATE DATABASE demo_ds_0;

CREATE DATABASE demo_ds_1;

CREATE DATABASE demo_ds_2;
EOSQL

for i in "demo_ds_0" "demo_ds_1" "demo_ds_2"

do

psgl -v ON_ERROR_STOP=1 --username "$SPOSTGRES_USER" --dbname "$i" <<-EOSQL
CREATE TABLE IF NOT EXISTS public.undo_log
(

id SERIAL NOT NULL,
branch_1id BIGINT NOT NULL,
xid VARCHAR(128) NOT NULL,
context VARCHAR(128) NOT NULL,
rollback_info BYTEA NOT NULL,
log_status INT NOT NULL,

log_created TIMESTAMP(O) NOT NULL,

log_modified TIMESTAMP(®) NOT NULL,

CONSTRAINT pk_undo_log PRIMARY KEY (id),

CONSTRAINT ux_undo_log UNIQUE (xid, branch_-id)

)3
CREATE INDEX ix_log_created ON undo_log(log_created);
COMMENT ON TABLE public.undo_log IS 'AT transaction mode undo table';
COMMENT ON COLUMN public.undo_log.branch_id IS 'branch transaction id';
COMMENT ON COLUMN public.undo_log.xid IS 'global transaction id';
COMMENT ON COLUMN public.undo_log.context IS 'undo_log context,such as

serialization';

COMMENT ON COLUMN public.undo_log.rollback_info IS 'rollback info';
COMMENT ON COLUMN public.undo_log.log_status IS 'O:normal status,l:defense status

COMMENT ON COLUMN public.undo_log.log_created IS 'create datetime';
COMMENT ON COLUMN public.undo_log.log_modified IS 'modify datetime';
CREATE SEQUENCE IF NOT EXISTS undo_log_id_seq INCREMENT BY 1 MINVALUE 1 ;

CREATE TABLE IF NOT EXISTS t_order (
order_id BIGSERIAL NOT NULL PRIMARY KEY,
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order_type INTEGER,
user_id INTEGER NOT NULL,
address_id BIGINT NOT NULL,
status VARCHAR(50)
)5
EOSQL
done

Bl%E shardingSphere ) E

JEIL %8 =77 T B.7F ShardingSphere Proxy N @I# ShardingSphere F /%, DA DBeaver Community i,
i {#H Ubuntu 22.04.4, AJJ@ELE Snapcraft HRIEZ2E,

sudo apt update && sudo apt upgrade -y
sudo snap install dbeaver-ce
snap run dbeaver-ce

£ DBeaver Community N, f#ff jdbc:postgresql://127.0.0.1:3308/postgres ) jdbcUrli%E
$%% ShardingSphere Proxy, username fll password 34 root, Fi7if¥ JDBC Driver 5 ShardingSphere
Proxy %X B proxy-frontend-database-protocol-type X, 41741~ SQL,

-— noinspection SqlNoDataSourceInspectionForFile
CREATE DATABASE sharding_db;

f£ DBeaver Community N, ffiffl jdbc:postgresql://127.0.0.1:3308/sharding_db [
jdbcUr 1 ## % ShardingSphere Proxy, username F password 9 root, H#UTUIF SQL,

-— noinspection SqlNoDataSourceInspectionForFile

REGISTER STORAGE UNIT ds_0 (
URL="jdbc:postgresql://postgres:5432/demo_ds_0",
USER="postgres",

PASSWORD="example"

),ds_1 (
URL="jdbc:postgresql://postgres:5432/demo_ds_1",
USER="postgres",

PASSWORD="example"

),ds_2 (
URL="jdbc:postgresql://postgres:5432/demo_ds_2",
USER="postgres",

PASSWORD="example"

)3

CREATE DEFAULT SHARDING DATABASE STRATEGY (
TYPE="standard",
SHARDING_COLUMN=user_-id,
SHARDING_ALGORITHM((
TYPE (
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NAME=INLINE,
PROPERTIES (
"algorithm-expression"="ds_${user_id % 2}"

)
)5

CREATE SHARDING TABLE RULE t_order (
DATANODES ("ds_$->{0..2}.t_order"),
KEY_GENERATE_STRATEGY (COLUMN=order_id, TYPE (NAME="SNOWFLAKE") )

) §

72531 E 5| N\ Postgres JDBC Driver

L5 H 5] N\ Postgres JDBC Driver, flif5H) JDBC Driver 45 ShardingSphere Proxy % & HY
proxy-frontend-database-protocol-type X,

<dependency>
<groupId>org.postgresql</groupId>
<artifactId>postgresql</artifactId>
<version>42.7.5</version>
</dependency>

REM

it

JBIT Postgres JDBC Driver il ShardingSphere [ TR A 24 Ko

import com.zaxxer.hikari.HikariConfig;
import com.zaxxer.hikari.HikariDataSource;
import java.sql.Connection;
import java.sql.SQLException;
import java.sql.Statement;
@SuppressWarnings ("SqlNoDataSourceInspection")
public class ExampleUtils {
void test() throws SQLException {
HikariConfig config = new HikariConfig();
config.setJddbcUrl("jdbc:postgresql://127.0.0.1:3308/sharding_db");
config.setDriverClassName("org.postgresql.Driver");
try (HikariDataSource dataSource = new HikariDataSource(config);
Connection connection = dataSource.getConnection();
Statement statement = connection.createStatement()) {
statement.execute("INSERT INTO t_order (user_id, order_type, address_
id, status) VALUES (1, 1, 1, 'INSERT_TEST')");
statement.executeQuery ("SELECT * FROM t_order");
statement.execute("DELETE FROM t_order WHERE order_id=1");
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9.2.7 RIFEIE

ShardingSphere SZIFRTEE M, AEN FALIRER SQL BB YA iG & LS TE BT SQL, H
AL DI RE (SR T 770615 5508 MySQL A& I, 24F MySQL SHOW PROCESSLIST i<l KILL QUERY i

2

HEXRE

EERIE

R R R R S R AR E B S 7774, R MySQL #5448 ZEn {1/ SHOW PROCESSLIST i
BRI, ShardingSphere = A EBME—) UUID FRIRTEAN ID, FH4F SQL $AT(E BAFMETER LB,

MHATIH AN, ShardingSphere @I IAEFEFROMLEE R &N A SQL HUTE R, REILE
RIEIZEH

mysql> show processlist;

B ettt it fo———— fomm fom fom———— fo——=
B e Fom +

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

o o do—m———————— Fom o +———=
e e fom +

| 05ede3bd584fd4a429dcaac382be2973 | root | 127.0.0.1 | sharding_db | Execute | 2
| Executing 0/1 | select sleep(10) |
| f9e5c97431567415felObadc5fa46378 | root | 127.0.0.1 | sharding_db | Sleep | 690

- Hthi A
B A MySQL B9, 1B Id FEE N R R A REN R R

KIERIFED

FFHR4E SHOW PROCESSLIST IR[EIRYZEIR, HIUTE M FRZHIT KILL QUERY iE4), ShardingSphere &
R4 KILL QUERY HEAJHAY ID HYH 1% PROCESS ID 1IELEHUTHAY SQL,

-- EUHIEEESIRREERITHR SQL Ea,
mysql> KILL QUERY 05ede3bd584fd4a429dcaac382be2973;
Query OK, 0 rows affected (0.04 sec)
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mysql> show processlist;
Empty set (0.02 sec)

9.2.8 HEEIE

El- 3=y
B EI%\

ShardingSphere fii ] Logback #4T HEER, WHESRH Java SPI H2HEEAAHERCE, HF A PAEA XML
XHRELE B E X HERY, Proxy ¥LLIE conf HF Y logback. xmU #2#L1 HERLE,

HECREA R B E X HERCE,

REDR

1. ¥ conf/logback.xml
IRIET K B E X logger Z7ll. pattern 35, > BINAERC B /R BIRYEA_EdHTEK
2. EFEHE

ShardingSphere-Proxy JE5ff5, HEKHLE] logs HRT, EHEBERHEXHHITES,

=]l

<?xml version="1.0"7?>
<I==
~ Licensed to the Apache Software Foundation (ASF) under one or more
~ contributor license agreements. See the NOTICE file distributed with
~ this work for additional information regarding copyright ownership.
~ The ASF Tlicenses this file to You under the Apache License, Version 2.0
~ (the "License"); you may not use this file except in compliance with

~ the License. You may obtain a copy of the License at
~ http://www.apache.org/licenses/LICENSE-2.0

~ Unless required by applicable law or agreed to 1in writing, software

~ distributed under the License is distributed on an "AS IS" BASIS,

~ WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
~ See the License for the specific language governing permissions and

~ limitations under the License.

-=>

<configuration>
<appender name="console" class="ch.qos.logback.core.ConsoleAppender'">
<encoder>
<pattern>[%-5level] %d{yyyy-MM-dd HH:mm:ss.SSS} [%thread] %logger{36} -
%msg¥%n</pattern>
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</encoder>

</appender>

<logger name="org.apache.shardingsphere" level="1info" additivity="false'">
<appender-ref ref="console" />

</logger>

<logger name='"com.zaxxer.hikari" level="error" />
<logger name='"com.atomikos" level="error" />
<logger name="io.netty" level="error" />

<root>
<level value="1info" />
<appender-ref ref="console" />
</root>

</configuration>

9.2.9 CDC

CDC (Change Data Capture) ¥ &EFHEHHE, CDC 7] DAR#E ShardingSphere-Proxy HIAZ i 17 s H £k
P2k, RIS E R, MIBHEIRAE HER, R EIELRZFEC B R F

CDC ATV T8RS, HdR&Mm kS5 7H, HAiSZH openGauss, MySQL F1 PostgreSQL,

BITEE

ShardingSphere CDC 73 AW 7y, — & CDC Server, 35— /& CDC Client, CDC Server
ShardingSphere-Proxy H #i/&—[FHRE 1,

PRI B CRYITHE A5 CDC Client, SEHEHEATIH 224,

HRFM

« 4fi JAVA FF&%, JDK @i¥ 1.8 B DA ERRAR,
+ CDC Server %3K ShardingSphere-Proxy i FHEEHHRIN, HEiFF ZooKeeper fE ML,
- CDC HFEIZEHE, F~FPREN, BTt DDL IEAFEH,

« CDC MmN B 1ZIR 7 FE S 4E B AR, RS XA HEWFHA, W openGauss Fl
ShardingSphere-Proxy #7722 GLT 5kt
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CDC Server SPE LI

XH DA openGauss EHEZE A, /44 CDC Server HIEE K,

H1 T CDC Server W& T ShardingSphere-Proxy, Al PA7E 23K HX ShardingSphere-Proxy, FEIH1HZ UL proxy
JAshF s

FCE GLT #E3R (FI3E)

B WRAGH BRI BOAN S GLT B, WUERMEARYR L E GLT JIRER openGauss #iE/%, WIATEA
WIS GLT #RER, fRIE XA H5HI7ERNME,

Hura MM X5 A GLT 5, I HFZAE global.yaml HH#HATHE M FIAC &

1. RERmIFRE

1.1 HERRIAE, 287 FEEEEH Git clone, M Github ~#{ ShardingSphere JF#5,

1.2 JifIBR kernel/global-clock/type/tso/core/pom.xml H' shardingsphere-global-clock-tso-provider-redis
i) <scope>provided</scope> Fr% Al kernel/global-clock/type/tso/provider/redis/pom.xml H1
jedis i) <scope>provided</scope> Ir5

1.3 %1% ShardingSphere-Proxy, E{AYwiIFDIRIES S ShardingSphere Ji 1 T-iffo

2. Hi%E5|\ GLT ki

A PAM maven FEH5| A
2.1. shardingsphere-global-clock-tso-provider-redis, ~~#{fll ShardingSphere-Proxy [F]4hRA

2.2. jedis-4.3.1

cDC Server EFRFAA

BB E X conf/global.yaml, #JJF CDC UjGE, HAT mode #4172 Cluster, 75ZHER 1AM
HITEM L, W15R GLT provider 1/ Redis, F5Z42H(1/E5/ Redis.

[WEmN IR
1. 7£ global.yaml FJF/3 CDC HE,

mode:
type: Cluster
repository:
type: ZooKeeper
props:
namespace: cdc_demo
server-lists: localhost:2181
retryIntervalMilliseconds: 500
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timeTolLiveSeconds: 60
maxRetries: 3

operationTimeoutMilliseconds: 500

authority:
users:
- user: root@%
password: root
privilege:
type: ALL_PERMITTED

# £ GLT MRMEBWERERABHHRES, BRI GLT B openGauss #HiEESF
#transaction:

# defaultType: XA

# providerType: Atomikos

#

#globalClock:

# enabled: true

# type: TSO

# provider: redis

# props:

# host: 127.0.0.1
# port: 6379
props:

proxy-default-port: 3307 # Proxy default port
cdc-server-port: 33071 # CDC Server imH, HECE
proxy-frontend-database-protocol-type: openGauss # F[EIREIEERIE—

2. 5|\ JDBC J&3/,
proxy ELfLE PostgreSQL JDBC 1 openGauss JDBC 4Kz,

AR fEER DL N EARE, 1§ NEHEN JDBC IXE) jar B, FHKEEA ${shardingsphere-proxy}/
ext-1ib H%,

¥3EE  JDBC IXEh

MySQL mysql-connector-j-8.3.0.jar

4. J53)) ShardingSphere-Proxy:
sh bin/start.sh
5. &F proxy Hi& logs/stdout.log, BEEIHEHHIL:

[INFO ] [main] o.a.s.p.frontend.ShardingSphereProxy - ShardingSphere-Proxy Cluster
mode started successfully

EVINE I
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6. T#ERE CDCIESFRFEE
6.1. BIFFECE,

SHOW STREAMING RULE;

BRIAFE BT
e B ettt e e
——————————————————— o

| read | write

| stream_channel

o o
——————————————————— ¢

| {"workerThread":20,"batchSize":1000,"shardingSize":10000000} | {"workerThread
":20,"batchSize":1000} | {"type":"MEMORY","props":{"block-queue-size":"2000"}} |

6.2. [BXECE (RAIiE),
streaming rule EHBAINME, TLHROIE, (24t ALTER 1BA,

SEREHC E DistSQL 7-fl:

ALTER STREAMING RULE (
READ (

WORKER_THREAD=20,

BATCH_SIZE=1000,

SHARDING_SIZE=10000000,

RATE_LIMITER (TYPE(NAME='QPS',PROPERTIES('gps'='500")))
)¢
WRITE(

WORKER_THREAD=20,

BATCH_SIZE=1000,

RATE_LIMITER (TYPE(NAME='TPS',PROPERTIES('tps'='2000")))
)
STREAM_CHANNEL (TYPE (NAME='MEMORY',PROPERTIES('block-queue-size'='2000")))

)
BLE IR :

ALTER STREAMING RULE (
READ( -- ¥UEZENECE. NRFERENZBDSEEAER,
WORKER_THREAD=20, -- #MeE. BEFS, MWERRREEIBNEENA)N, FEENFERRNME, B
MR ZENMET O ENSE.
BATCH_SIZE=1000, —- ®MEE. EEFS, —AETEREREINEANEEH. NR—NESHHHIEEKR
FizE, EEHERTHEBTIRENE
SHARDING_SIZE=10000000, -- ®MEEES, FEHESH KN NRFEENERRIAME.
RATE_LIMITER ( -- ®Mme=. EBEMESE, RREZE. NRAEENREMR.
TYPE( —- BEJAZEEL, ALEI: QPS
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NAME='QPS',
PROPERTIES( —- BB
'gps'='500"
)))
) J
WRITE( -- #UEBENEE. NRAFEEENZBRSEHBIAEL,
WORKER_THREAD=20, -- ®MEE. BEMES, HEE N BRBNERENAN NRAERENERIAE,
BATCH_SIZE=1000, —- #ME£E. EEMS, FEAS—RMEENRENRKIERE. WRAEENEH
RIME, WR—NESHHIBEEART ZE, LEBER TAEBTIRENE,
RATE_LIMITER ( —- [RmEZE. MNRAECENARIEMR.
TYPE( —- BEAZEA, mLEI: TPS
NAME='TPS',
PROPERTIES( -- BB
'tps'='2000"
)))
) J
STREAM_CHANNEL ( -- #UIRBE, EEEFENEEE, BT read M write 75, MNRAREENEIAEE
F MEMORY ZEZY,
TYPE( —- BEJAZEAYL, mAI: MEMORY
NAME="'MEMORY ',
PROPERTIES( -- BB
'block-queue-size'='2000"' -- @EiE: PEHZEFFIA)
)))
)

CDC Client Fif

CDC Client ANEE&MAMNEE, HFEET maven 5| A CDC Client BYA#HLA] AEIE A H, Ba]
PUEIE CDC Client fIRSS i T3 B,

WRARZE, AP LIATEI— CDC Client, #ATEUREMIHZEFI ACK,

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-data-pipeline-cdc-client</artifactId>
<version>${version}</version>

</dependency>
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cDpc Client 7748

org.apache.shardingsphere.data.pipeline.cdc.client.CDCClient /& CDCClient [ AT
2K, FPATDAOERZIF CDC Server #HTRH, FEIFIHT/7IEMT R,

FIRRSS St A TR, MR AR ZHEE 1.
BRI b BB R 2. IH PRI R R AL
PP 3. IS5 um R A 5 H AL PE AR

FiER i | 5B | 1E |
connect(Consumer<List>  dataConsumer, void
ExceptionHandler exceptionHandler,
ServerErrorResultHandler errorRe-

sultHandler

login(CDCLoginParameter parameter) void

start  Streaming(StartStreamingParameter stre

CDC %fifi, 2% username: /744 pass-
word: &Y
)& CDC 1T 5 StartStreamingParameter 2

parameter) am i #database: BiBEHLFR schemaTables: 1T
ngld [AMRL full: 2E1TH2EEE
restartStreaming(String streamingId) void EFITH
stopStreaming(String streamingId) void fZILITH
dropStreaming(String streamingId) void fHBRITE
await() void PHZE CDC A%, Z%fF channel XM
close() void M channel, HifEgsH
fERFHM

CDC INEET4R

CDC AP R, ARFDPREH, HATHASEF DDL HBEAFD

cDC MY TT4R

CDC WFYA#iH Protobuf, XfJf Protobuf ZEAYZARYE Java HAYSEHRMLG Y,
IXH LA openGauss Hfll, CDC WM FIEEERIANEE 2 PRI R U0 R
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openGauss !

Java #UEZE

CDC X R By

&iE

il protobuf 2%
tinyi nt. smallint, integer Integer int32
bigint Long int64
numeric Bi gDeci- string
mal
real, float4 Float float
binary_double. double preci- Double double
sion
boolean Boolean bool
char. varchar, text. clob  String string
blob. bytea, raw byte(] bytes
d ate. timestamp, times ja va.sql.T Timestamp protobuf f Timestamp XA H A%
tamptz, smalldatetime imestamp FORAZNED, Pt AN X T %
time. timetz java. int64 REYKBIGFIEL, FIRFX TER
sql.Time
inter val, reltime, abstime String string
point, Iseg. box. path. poly- String string
gon, circle
cidr, inet, macaddr String string
tsvector String string
tsquery String String
uuid String string
json. jsonb String string
hll String string
int4range. daterang e. String string
tsrange. tstzrange
hash16. hash32 String string
bit, bit varying String string bit(1) FYIHEIR[E] Boolean 284

openGauss {F A FAft

IMRER

FF5 openGauss fRA: 2.x ~ 3.x,
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IPRER

1. A% WAL BLE,
postgresql.conf RIALE:

wal_level = logical
max_wal_senders = 10
max_replication_slots = 10
wal_sender_timeout = 0
max_connections = 600
#1E1E 2 W Write Ahead Log 1 Replication,

2. WXFJ5 openGauss K5 replication AR,

pg_hba.conf /REIFECE:

host replication repl_acct 0.0.0.0/0 md5
# 0.0.0.0/0 RRAFER IP HlibiAR], RILARIERFME R CDC Server By IP it

¥ {E1E2 I Configuring Client Access Authentication ] Example: Logic Replication Code,

3. KT openGauss 5 DDL DML X[,
QIRMERAREREH RS, ZRIZKSEMRINEYEE L, H4 CREATE 1 CONNECT HIIR,
N IE

GRANT CREATE, CONNECT ON DATABASE source_ds TO cdc_user;

TEMEXIT FIRAT schema E&T5AANR, DA test schema R t_order A,

\c source_ds

GRANT USAGE ON SCHEMA test TO GROUP cdc_user;
GRANT SELECT ON TABLE test.t_order TO cdc_user;

openGauss 5 OWNER [UHES, NS 2EdEEE, SCHEMA, M) OWNER, WIA] DAEHERT R (B2 38,

openGauss IRV IENK F 1E public schema T#1E, FrAATRITRAIERLE public schema T, 7524
HIMZAL

GRANT ALL PRIVILEGES TO cdc_user;

#5152 W openGauss GRANT
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R

AR 1

1. EFELF CDC UMY, 3R, Bk,

DROP DATABASE IF EXISTS ds_0;
CREATE DATABASE ds_0;

DROP DATABASE IF EXISTS ds_1;
CREATE DATABASE ds_1;

F2&E cDC Server
1. GIEZHRIE,
CREATE DATABASE sharding_db;
\c sharding_db
2. EMHFEERTT,
REGISTER STORAGE UNIT ds_0 (
URL="jdbc:opengauss://127.0.0.1:5432/ds_0",

USER="gaussdb",
PASSWORD="Root@123",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

), ds_1 (
URL="jdbc:opengauss://127.0.0.1:5432/ds_1",
USER="gaussdb",

PASSWORD="Root@123",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)
3. A& FR,

CREATE SHARDING TABLE RULE t_order(
STORAGE_UNITS(ds_0,ds_1),
SHARDING_COLUMN=order_1id,

TYPE (NAME="hash_mod" ,PROPERTIES("sharding-count"="2")),

KEY_GENERATE_STRATEGY (COLUMN=order_id,TYPE(NAME="snowflake"))

) §

4. QIR
£ proxy HUTHERIBA],
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CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR (45) NULL, PRIMARY KEY (order_id));

[B5h cDpC Client

H il CDC Client HI2ft T Java API, FIFHE B TLIEHENIY 281,
THZ— M A EE) CDC Client FI7RH,

import lombok.SneakyThrows;

import lombok.extern.slf4j.S1f4j;

import org.apache.shardingsphere.data.pipeline.cdc.client.CDCClient;
import org.apache.shardingsphere.data.pipeline.cdc.client.config.
CDCClientConfiguration;

import org.apache.shardingsphere.data.pipeline.cdc.client.handler.
RetryStreamingExceptionHandler;

import org.apache.shardingsphere.data.pipeline.cdc.client.parameter.
CDCLoginParameter;

import org.apache.shardingsphere.data.pipeline.cdc.client.parameter.
StartStreamingParameter;

import org.apache.shardingsphere.data.pipeline.cdc.protocol.request.
StreamDataRequestBody.SchemaTable;

import java.util.Collections;

@S1f4j
public final class Bootstrap {

@SneakyThrows (InterruptedException.class)
public static void main(final String[] args) {
String address = "127.0.0.1";
// #& cDCClient, £\ CDCClientConfiguration, CDCClientConfiguration FEET
CDC Server HYMERNIRC, LAKEBESET(E]
try (CDCClient cdcClient = new CDCClient(new
CDCClientConfiguration(address, 33071, 10000))) {
// FEA connect E#EE| CDC Server, BERAN 1. HIBIVERLIEIZIE 2. HEEME
NERERIEZE 3. RSBERNEELIEZE
cdcClient.connect(records -> log.info("records: {}", records), new
RetryStreamingExceptionHandler (cdcClient, 5, 5000),
(ctx, result) -> log.error("Server error: {}", result.
getErrorMessage()));
cdcClient.login(new CDCLoginParameter("root", "root"));
// FFA cbC HIERY, R[EE streamingld EXX CDC EEHIME—IRIR, CDC Server
ERME—ARRNEKIER ITHNSREEZR + ITHANK + EEEL8RY
String streamingId = cdcClient.startStreaming(new
StartStreamingParameter ("sharding_db", Collections.singleton(SchemaTable.
newBuilder().setTable("t_order").build()), true));
log.info("Streaming id={}", streamingld);
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// BALE main EL&IZBRYH

cdcClient.await();

FEA 4 M 1. #3iE CDCClient, & A CDCClientConfiguration 2. ¥ CDCClient.connect, X—
J&F CDC Server &7 1%+% 3. YA CDCClient.login, ffiff] global.yaml HHC B 4FHY H F ARS8 5K 4.
Vi F CDCClient.startStreaming, FFE1TTH, FRZELRUETT FIAYZEMZRLE ShardingSphere-Proxy f£1E, &
=5

CDCClient.await SEFHZEF iR, IELFHE, HEAM 7 AT LA, RERIUE CDC &2 —E

1E TAERAT,
AR TR G AR R S, BlanE ANEIEdEE, v PAZ%E DataSourceRecordConsumer

EPN ¢

& proxy 5 AEIE, It CDC Client 2 UE| RS E A A],

INSERT INTO t_order (order_id, user_id, status) VALUES (1,1,'okl'),(2,2,'ok2'),(3,
3,'0k3');

UPDATE t_order SET status='updated' WHERE order_id = 1;

DELETE FROM t_order WHERE order_id = 2;

Bootstrap 2 S BIHY H A&

records: [before {
name: "order_id"
value {

type_url: "type.googleapis.com/google.protobuf.Empty"

......

£E CpC ESIETTRR

CDC E5509)a shA{E 1k H i R AEifIT CDC Client %4, 7 LAUELTE proxy ST DistSQL &% CDC T
FIRAE
1. &% CDC {155%15%
SHOW STREAMING LIST;
BITER
sharding_db=> SHOW STREAMING LIST;
id | database | tables | job_item_

count | active | create_time | stop_time

———————————————————————————————————————————— B it e it T e

9.2. ShardingSphere-Proxy 463


https://github.com/apache/shardingsphere/blob/master/test/e2e/operation/pipeline/src/test/java/org/apache/shardingsphere/test/e2e/data/pipeline/cases/cdc/DataSourceRecordConsumer.java

Apache ShardingSphere document

——t———————— Fo Fom
j0302p0000702a83116fcee83f70419ca5e2993791 | sharding_db | t_order | 1
| true | 2023-10-27 22:01:27 |

(1 row)

2. &E CDC (RS
SHOW STREAMING STATUS j0302p0000702a83116fcee83f70419ca5e2993791;
IB1T4s
sharding_db=> SHOW STREAMING STATUS j0302p0000702a83116fcee83f70419ca5e2993791;
item | data_source | status | active | processed_records_count |

inventory_finished_percentage | incremental_idle_seconds | confirmed_position |

current_position | error_message

—————— e
e e o +——
________________ e

0 | ds_o | EXECUTE_INCREMENTAL_TASK | false | 2 |
100 | 115 | 5/597E43D0 | 5/
597E4810 |

1 | ds_1 | EXECUTE_INCREMENTAL_TASK | false | 3

100 | 115 | 5/597E4450 | 5/
597E4810 |

(2 rows)

3. MiE% cDC £:55
DROP STREAMING j0302p0000702a83116fcee83f70419ca5e2993791;
HAEY CDC HES5A LT FBINHEA BT DAUMER, At ZMBR openGauss P/ 1Y replication slots

sharding_db=> DROP STREAMING j0302p0000702a83116fcee83f70419ca5e2993791;
SUCCESS

ARE

18 EUEHEX AT B

1. CDC ¥ &HEix H Al R 1L MBS 4EER), MHENES ST, AR - ES R Z R
HHEZH, AR E IR, RZESCR XA #5455 (H#i A4 openGauss), N
openGauss 1 Proxy #i75 % GLT £,

2. (i RIEERISFRIE T —E R DR REE E T —E RN EIREIFE (5 A2 300ms), fEALE XA
HEN, WRINZAD 0 R R T 300ms, FAIRES T XA HHEPHRIHHEIX,
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BAESHINE

H 2R FF RN, IXFERRESR S5 CDC Server 2 OOM, JE52A] RES % TE SR I,

BHECE
CDC HIMEREHATIRA — MEERIE, " PIRIERCE /5 1) batchSize, PAKPITERIIRIAR/DN, HREESL

R 1% DL T A (L

9.3 BAE

ABETENGIEMCE, USRI ENANERIRLE,

9.3.1 EMHEE

El- A=W
B EI%\

Apache ShardingSphere f2fitJ& PR E 177 AL B R A HRACE,

SRR
e
JE ML E BRI B 7E ShardingSphere-JDBC i filf B E SC A, &0

props:
sql-show: true

AREM

max-connections-size-per-query ECEHIBIMEN 1, XEWRE BIREHTE KTE G NEHEEL
Pl L BEEF — %R, iSRRI S U ANERRAIESE GRIES I NF RS, G R IERE
FAREHE 2 TDBC LS Fim N B REE |5 M X&), Bilan, 78 MySQL 1, FREILHE statement.
setFetchSize(Integer .MIN_VALUE) A RESLHIR A,
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[yt

ShardingSphere GERIREIFEE T 2R AR RVEMHALE, E2%: https://github.com/apache/sh
ardingsphere/blob/master/examples

9.3.2 NERZ

k)

Apache ShardingSphere J8id SPI /5 L IF & &Y AL, SIHEARN, Apache ShardingSphere thigfi
TRENNEREMET I ZEEMH,

fEABH

WE LA type F1 props HATECE, HH type HEAEE XAE SPIH, props H THEIERIERIME
SHBLE,

T FAMAECE X, WREEE RN E LM, THER BN ARNECE S, AFE TR REX
33 F % Apache ShardingSphere £ HINERL, I LESH,

THIERAKEE

BRiER
Apache ShardingSphere N RIAVIET TSRS T ARIFTCEIRFRAMTT N, HPEREBITHRRIFR
AT AR 5 3 B 75 ORTF TR

SRR
HUEERAK

provider FAI%(E} H2, MySQL, EmbeddedDerby, DerbyNetworkServer, HSQLDB, T8 =771
Vulnerability Report I ¥ 24t H2 Database, # 9.1 ShardingSphere Standalone Mode fif ffl H2 Database
A[RESE —RNERE, 1HE provider RAERIME H2 HIIE I,

1. # provider &y MysQL, WIZERAFLECHAR MySQL Server, classpath ML com.
mysql:mysql-connector-j:9.0.0 [ Maven ¥,

2. % provider & &’ EmbeddedDerby, W| Derby %4/ 5| %445 N HE FHEER JvM
N2 1T, classpath W 1 & org.apache.derby:derby:10.17.1.0 # org.apache.
derby:derbytools:10.17.1.0 A Maven k¥, HZ RHIFSISIT NFWHER JDK RA
KTEET JDK19, AIRERVECEWI T,

mode:
type: Standalone
repository:
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type: JDBC

props:
provider: EmbeddedDerby
jdbc_url: jdbc:derby:memory:config;create=true
username:

3. & provider &N DerbyNetworkServer, WIZEXR{FEERHLEM Derby Network Server,
Derby Network Server 77 1EF] Fi[] Docker Image, Fi/ "IREFR & F5)/558) Derby Network
Server, classpath W fl# org.apache.derby:derbyclient:10.17.1.0 fll org.apache.
derby:derbytools:10.17.1.0 ) Maven {{&ffi, HZRImIFEBIETT FiEHHK JDK A KT
54T JDK19,

4. # provider & EN HSQLDB, MIZRF/ECH LRI RH Server Modes [ HyperSQL, 5K
DA in-process database HJ75 G EHEE, classpath ML F classifier 5 jdk8 [ org.
hsqldb:hsqldb:2.7.3 [ Maven {ffi. *RH Server Modes [] HyperSQL 77 f£ A F ) Docker
Image, i AlEEFRZE F3))H5) Server Modes ) HyperSQL, #{#H mem: protocol ) HyperSQL,
TIATREAYECELN T,

mode:
type: Standalone
repository:
type: JDBC
props:
provider: HSQLDB
jdbc_url: jdbc:hsqldb:mem:config
username: SA

2X%#l: JDBC
G Standalone
A
B R . L] RINE
aEAA -
prov ider String TR A H2
jdbc _url String JDBC URL jdbc:h2 :mem:
config; D B_
CLOSE_DELAY=-
1;DATABASE_TO_UPPER=false;MODE=M
user name String K= sa
pass word St ri ng ey
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ZooKeeper A 1L

FA: ZooKeeper

EAT: Cluster

AT P B
2R BIERR WA BRINE
retryIntervalMilliseconds int HiA AR 500
maxRetries int TP R KEIARE 3
timeToLiveSeconds int 1 I B8 S R R D 4 60
operationTimeoutMilliseconds int B P iR E e =R EL 500
digest String BRINETY
Etcd 3FA K
KA Eted
BB Cluster
AP E R
B HIERE WA FRINE
timeToLiveSeconds long IR EHE AL AIFIEL 30
connectionTimeout long EREENFIEL 30
IRMEP R

1. 1£ global.yam] '/t & Mode iz THLF
2. BLETTEUER AL G R

=]l

- BHUEAACE T

mode:
type: Standalone
repository:
type: JDBC
props:
provider: H2
jdbc_url: jdbc:h2:mem:config;DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;
MODE=MYSQL
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username: test
password: Test@123

mode:
type: Cluster
repository:
type: zookeeper
props:
namespace: governance_ds
server-Llists: localhost:2181
retryIntervalMilliseconds: 500
timeTolLiveSeconds: 60
maxRetries: 3
operationTimeoutMilliseconds: 500

ShardingSphere N ER it T 2R 70 Bk, RSB DRI Bahy Bk, kDR &R 2870
FEIEM Hint 0 A 8IE, GESIN R R ARSI RIF L, 1WA, FEFNFSTRIERME, W
BREFUREME T A X RENTX, ARe]POEE S Java fURERE I 0 B, FEER
W2, Bahn I BEIER 2 A2 H ShardingSphere HZNE R, TREIEIIALE autoTables 73 A LML T
Mo

SRR

BHBREZ

RS R EE

271 MOD

FIC B
BB HuEXE AR
sharding-count int TR
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MAEINIED R EE

7. HASH_MOD

A E R
BERR HIRED PR
sharding-count int TR
BEFHRAENEESREZ
21 VOLUME_RANGE
AT
BB BIERE WA
range-lower long JEE AR, I A EE S
range-upper long JUlE ESR, @R EdE S
sharding-volume long GANARS s
BEFSRARERSREE
%:#): BOUNDARY_RANGE
AP B
[BIERFR R A
sharding-ranges String S HTEENIASE, ZAEELSE UES 5
HohBiEE S R EE

7. AUTO_INTERVAL

I3
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BHRR wiE A
it
d atetime- St 73 PG T, I TAE#E: yyyy-MM-dd HH:mm:ss
lower ring
d atetime- St 73 IS RIN TFEE, I AERS: yyyy-MM-dd HH:mm:ss
upper ring
sha rding- long P —7FFTREAREIIRANE, B £, RS EEN BB E
seconds INFIEIRSE, (ELRDJS AR RIS B 24 B Bk

ES R EE

Apache ShardingSphere N ERIARED i BIESLIIE G

IREASREE

fiH InlineExpressionParser SPI FYERIASZENHY Groovy HURIAR, $2HLXS SQL EAJHEY = #1 IN
B> SRy, ROCR s i, AT RISAs FrEE, mT DA s A ECE E AT ke e B
Java fREGH &, W: t_user_$->{u_id % 8} FI/R t_user FIRHE u_id B8, Mok 8 KK, REH
7 t_user_0 F| t_user_7, HEIHESWITHRIAA,

K7 INLINE

A e
BB iEeR iR .
BINE
algorithm-expression  String 7 BIERATRIER
allow-r  ange-query- boo lean EARAVEREER, F false
with-inline-sharding B JuEEAES T
® AR, TR

BHESEE S A EE

WHEEENZMT datetime-pattern BN XEE, XEKEY datetime-lower,
datetime-upper FIfE AN S AN XERN, NEBEOYN XA —20k 4 N X,

LN RN java. time. Instant B java.util.Date I ETERHHIAL ], HSEW RGN
X5 BN datetime-pattern IR, BT N —40H,

K7 : INTERVAL

FHC B
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EARREE

BITRERSHREE

HRTES WITRIA,

A1: COMPLEX_INLINE

BRI HiEeR iR .
RINME*
sharding-columns (?)  String 5B EE, 25
25, AECE T
TR REAR SR
algorithm-expression St ring 3 EIERIAT RIS
allow-r  ange-query- boo lean ELILTEEER, £ false
with-inline-sharding B JLEEES T
@) AR, AT
Hint 2R EE
Hint ITREAX R EE

FIRES TR,

KA. HINT_INLINE

BRI BIERE  WAF FRINE
algorithm-expression (?)  String TREIERTRIERX  ${value}

BEXESREZ

IS B R R A R kR A, LB E E YR, CLASS_BASED Jo VIR HIE K N E AHIH
FEEXEMSE, EAWNEET LB EE%N props M) java.util.Properties ZE5ZfilHL

- 2% Git I org.apache.shardingsphere.example.extension.sharding.algortihm.
classbased. fixture.ClassBasedStandardShardingAlgorithmFixture,

k7. CLASS_BASED

AIAC B
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BHRR WIE X U
il
strategy String 43 FIRIESRAY, 73 STANDARD, COMPLEX B¢ HINT (RIX 43K/
5)
algorithmClass- String TR RIEERE 4
Name
IRMEP R

1. fEHAEAE S I, 1E shardingAlgorithms J& 1 FECEN N AEHE 7 F B iLE AT

FCE R
rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: ds_s${0..1}.t_order_${0..1}
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t_order_inline
keyGenerateStrategy:
column: order_-id
keyGeneratorName: snowflake
t_order_item:
actualDataNodes: ds_s${0..1}.t_order_item_${0..1}
tableStrategy:
standard:

t_

defa
bind

shardingColumn: order_1id
shardingAlgorithmName: t_order_item_inline
keyGenerateStrategy:
column: order_-item_-id
keyGeneratorName: snowflake
account:
actualDataNodes: ds_s${0..1}.t_account_s${0..1}
tableStrategy:
standard:
shardingAlgorithmName: t_account_inline
keyGenerateStrategy:
column: account_did
keyGeneratorName: snowflake
ultShardingColumn: account_id
ingTables:
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- t_order,t_order_item
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: database_inline
defaultTableStrategy:

none:

shardingAlgorithms:
database_inline:
type: INLINE
props:
algorithm-expression: ds_${user_id % 2}
t_order_inline:
type: INLINE
props:
algorithm-expression: t_order_s${order_id % 2}
t_order_item_inline:
type: INLINE
props:
algorithm-expression: t_order_item_${order_id % 2}
t_account_inline:
type: INLINE
props:
algorithm-expression: t_account_s${account_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

- !BROADCAST

tables:

- t_address

Bx&E

- B BEA
- SRR BRI
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DHEAFFIEE

El- =W
B> EI%\

R I &, T8 B REORBREAT R, M M I KA A 7 HH R SR,
Ebfn MySQL 9 E 38, Oracle BYE 455, BdED Fa, AREWHET AR ERME— 2R RT
RN, [A)—DIZ R BRI SEPRER < A B 4 5 T ek AT~ A A . AR WIEId 2
A TR ERP KA O R, (HFR5IATOMIS4ERN, fERERTT R 2B a e
{38

H BiA VR 255 =77 i 77 2 PT DLSE SRR DU N RN, 40 UUID SREERPE R IR B AR EE i, sy
FINERAERIRSSE. N TIHER PR, WREAFEMPAREHRZRITFER, Apache ShardingSphere
AR T NER A A KA, BI40 UUID, SNOWFLAKE, i & th o4 3 3 s Al a4 1,
JIER R BATSEEE A T X E T A R

SRR
EgtA b

HK7: SNOWFLAKE
A B

R worker-id VIERCH 1. RN NS B8 ACE, WRMA P EEREOMED 0, 2. 7£
SR NSRS AINENR, HAER 2T E NAREREZRIE,

uuID
7. UUID
AR EEM:
BRIETE

1. e R 7 A MU D 51 e B A 3 B A R

=t

C TR

keyGenerators:
snowflake:
type: SNOWFLAKE

- UUID
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keyGenerators:
uuid:
type: UUID

EISEEE

El- =W
==} EI%\

ShardingSphere WETR 7 A 8RR, BAGEE TR, BV RIEEAMETREIX, Gk
5l e P R Z B S5 IR, 1A, BERNSRE AT, NERRBREM T RTX, H
FRT DA T SPI 2 SEHIAT & B Clk 55 7R Z A B 5 ik,

SRR

oy lak =Sl p S

k7. ROUND_ROBIN

REN S BB RE

K%Y RANDOM

WERHIGRE

K. WEIGHT

AIAC B

BIERTR #H E A

${re plica- dou B IRERRR, SEOET NN ANEE, NESEGORER/IME > 0,
name} ble &1t <= Double. MAX_VALUE,

1BREDE

1. BT 3B, 1E loadBalancers J& M NECEDN N A T B LI RIAT ;
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[yt

rules:
— !READWRITE_SPLITTING
dataSourceGroups:
readwrite_ds:
writeDataSourceName: write_ds
readDataSourceNames:
- read_ds_0
- read_ds_1
loadBalancerName: random
transactionalReadQueryStrategy: PRIMARY
loadBalancers:
random:
type: RANDOM
props:

Bx&E
- RDRHE: BT E

- TPREfEM: BREE

&R E

El- =W
=20 EI%\

& E %2 Apache ShardingSphere HINNZDIREM FIAYETE, ShardingSphere WE T Z /%L, AIRAE

R 75 EAE

SR

REMERE

AES INEZHE %

K7 AES

Al B

BHR E CEiY

aes-key-value String
digest-algorithm-name  String

AES f# Y KEY
AES KEY U ER L
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WBERMERE

MDs5 BN ERNNZE %

A MD5
Gl =R

B HUEXE e

salt ~ String #hie (AIidk)
BEPR

1. TEINE RN A e B AN g

2. NHNE AR E I RIAR

[i=want]]
rules:
- !ENCRYPT
tables:
t_user:
columns:
username:
cipher:
name: username
encryptorName: name_encryptor
assistedQuery:
name: assisted_username
encryptorName: assisted_encryptor
encryptors:

name_encryptor:
type: AES
props:
aes—-key-value: 123456abc
digest-algorithm-name: SHA-1
assisted_encryptor:
type: MD5
props:
salt: 123456
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Bx&E

« BODFRHE: BdEhnE
- JHREER: BRI

TFEE

BRI

<)

s

S PEREX HAITHY SQL B AT TR

Tu

M HEEM,

SIRFEE

SIELERRZ

A1 VALUE_MATCH

THE, A MMRARNE, F Al RIS bRl 55 75 5Kk

BURR  SUEXRE  HBEA
column String el
operation  String SQL #:{E2:% (INSERT, UPDATE, DELETE, SELECT)
value String 2 1| UL S
FIEEMFRAEX LA E
2$%1: REGEX_MATCH
BRI HUEXRE HEA
column  String PLHCH|
operation  String SQL #:{E24% (INSERT, UPDATE, DELETE, SELECT)
regex String 5 FHI LB IE N FR ik
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Hint & F 5%
SQL HINT &£F &%

%1 SQL_HINT

/* SHARDINGSPHERE_HINT: SHADOW=true */

[Gr=wnll

» Java API

public final class ShadowConfiguration {

/1

private AlgorithmConfiguration createShadowAlgorithmConfiguration() {
Properties userIdInsertProps = new Properties();
userIdInsertProps.setProperty("operation", "insert");
userIdInsertProps.setProperty("column", "user_id");
userIdInsertProps.setProperty("value", "1");
return new AlgorithmConfiguration("VALUE_MATCH", userIdInsertProps);

J1 oco

* YAML:

shadowAlgorithms:
user-id-insert-algorithm:
type: VALUE_MATCH
props:
column: user_id
operation: finsert

value: 1

SQL EfiF
R4 sQL ERiXas

A NATIVE

A e e

T

BRI SQL BHEAS, (HHATE ARSI
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DRETEE

El- =W
B> EI%\

5y FH L DIREZ BN EARE 73 7 T THY SQL BT TH THEME, 70 i LHE T DUEA TR AF,
PERASECENARE SQL 154, tha] DURXS SQL IFAIHH TSt IH3# 1,

SRR
DML_SHARDING_CONDITIONS &%

KA DML_SHARDING_CONDITIONS

1BREDR

1. BCEEE 7 ML 15 B o e o A SRS

ECE Tl

+ DML_SHARDING_CONDITIONS

auditors:
sharding_key_required_auditor:
type: DML_SHARDING_CONDITIONS

S

El- =W
B> EI%\

Wi 7% /2 Apache ShardingSphere HIBGENREME A YL, ShardingSphere NE T 2 FhE L, RAIDALL
P75 EfEA,

SRR
SHEBBEE
MD5 B S E &

k7. MD5

AIAC B
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B BUEXE  HAER
salt  String HhE (A3%)

EEMSEE

REwIN 5 MBBEZ

K#AY: KEEP_FIRST_N_LAST_M

AT
B BIERE WA
first-n int A n iz
last-m int JG n i
replace-char  String BT ey
REBEXEYBSEZE

7. KEEP_FROM_X_TO_Y

AP E R
e BIELR  WAH
from-x int e hrE (M o FHaR)
to-y int ZERAE (Mo FHER)
replace-char String By

EEEIN G MBSEE

KA MASK_FIRST_N_LAST_M

CIWE S
B R WIEXEE  ER
first-n int B n iz
last-m int J& n L

replace-char  String B ey
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EZEAXEYRBEZE

7. MASK_FROM_X_TO_Y
EILWER e

B

HHERE HER

from-x

to-y

replace-char

int BRI E (A 0 FFR)
int gk E (Mo JHR)
String BT rT

TR SRS EE

A MASK_BEFORE_SPECIAL_CHARS

AIAC B

E2R i

HHERE A

special-chars
replace-char

String FekF (ERHE)
String BHTFRT

R F A EEERSEE

KA MASK_AFTER_SPECIAL_CHARS

FIC B

B

HHERE 5

special-chars

replace-char

String FekF (E ORI
String BHTRT

BRpsEZ

B RASREN B i

2R%I: GENERIC_TABLE_RANDOM_REPLACE

AIACE
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R . WiPA
iEeR
uppercase -letter-codes String REF B R (MK XIE
= 7 kW, BN E: ABC,
D,E,F,G,H,L],K,L,M,N,0,P,Q,R,S,T,UV,W,X,Y,Z)
lowercase -letter-codes String NEFREER (BL%EXIE
5 o FE, B IN {H: ab,
d)eJfJgJh)i)j)k)IJm)n)OJp)qJr)s)t)u)V}WJX)BIJZ)
digital-codes String e (DEES0E, B
NME: 0,1,2,3,4,5,6,7,8,9)
special-codes String ook 7 fF B &R (DA 3
X E 5 o R BN E:
NJ!)@)#J$}%)AJ&J*):J<)>JI
RIS
1. (EMCER I A B R R
2. MR E I B IR R A,
=Nl
rules:
- IMASK
tables:
t_user:
columns:
password:
maskAlgorithm: md5_mask
email:
maskAlgorithm: mask_before_special_chars_mask
telephone:
maskAlgorithm: keep_first_n_last_m_mask
maskAlgorithms:
md5_mask:
type: MD5
mask_before_special_chars_mask:
type: MASK_BEFORE_SPECIAL_CHARS
props:
special-chars: '@'
replace-char:
keep_first_n_last_m_mask:
type: KEEP_FIRST_N_LAST_M
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props:
first-n: 3
last-m: 4
replace-char: 'x'

Bx&E

o« DRI HdERE
- TFRETER: BRI

TRiIEK
{#H Groovy B EHIITRIET

ERLEAHH ${ expression } 8 $->{ expression } #riR Groovy FRIAFEIA], Groovy Rk
2 Groovy HIIBTE, Groovy BEME SCHFHIFTERIE, 1TRIXIEENS SCHF, ${begin..end} FRE
FEIXE; ${[unitl, unit2, unit_x]}FRRKEME (TRIENPURBINESZ A ${ expression
}E($->{ expression } RIEX, BPMRIEIARZLNGERESMEG D F RIS R THR/RA

=8
Al GROOVY
FI:
« <GROOVY>t_order_${1..3} ¥4t N t_order_1, t_order_2, t_order_3

« <GROOVY>${['online', 'offline']}_table${1..3} K #i# 1t~y online_tablel,
online_table2, online_table3, offline_tablel, offline_table2,
offline_table3

ERRAETIRIITRIA

LITERAL SEERR AN RIS I HMIEAIRF S HIFAL, MARIES R A A EEARSR IS RAVR . A
B Ff#IR GraalVM Native Image N AMET{#H Groovy FRIE AN,

$A1: LITERAL
Fif31 -

« <LITERAL>t_order_1, t_order_2, t_order_3 ¥#i#{tL°~ t_order_1, t_order_2,
t_order_3

« <LITERAL>t_order_${1..3} H#4&M N t_order_s${1..3}
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ETFEEEEE R Key-Value iIEEH1TREAR

INTERVAL SEEI5| N T Key-Value XUSHIE MG, KB BATFRF R 8 X —4HIN RVER 7R 81X
T TR $03E 5 B IhRER actualDataNodes HYE X, INTERVAL A AT UE R T E
SEERRZ KR, HEEMHZANELERRZKER, ZEREAITEE org. apache. shardingsphere.

infra.expr.spi.InlineExpressionParser HY SPI SLFIS,

INTERVAL SEHIE X Z MR IERITT AN Keyl=Valuel;Key2=Value2, BN ; SHOHRMEX, N =
S53#| Key {HM Value {H,

IS ESN BT sP N IXAER, IXEIRE S DL 1 DU S AN XEER, ARENRXA—2im k4
i DX e

ISR BEAEDR HO I AU, AT RIEKEBEA RN ;5 S
INTERVAL SEBIS A TANT Key HYHHH:
1. PAUER prefix W4EE, BONGRYIR AITHIRTL, EH KR ALRIATEE R,

2. SP R suffix pattern 465, B NERIIREITHEERAVIN FBAE L, 18 HRRA LRI G
X, WHUETE Java DateTimeFormatter FURE=. flUl: yyyyMMdd, yyyyMM B yyyy 5%,

3. DIA {3 datetime interval amount 485, & 4k Hy113% BT AR R AR,

4. DIU fA3R datetime interval unit FN4EE, B N5 N ARG SEAL, HHUENE Java java. time.
temporal.ChronoUnit#toString() FIKZ4{E, filaN: Months,

5. DL % datetime lower FI45S, BNMTA NYE, N5 SP & IR HBHS K —2,
6. DU A datetime upper FI4FS, FONME EFUE, N5 SP & AN AEME K —B

7. C R chronology W#HE, B NHIARSR, HMHEME Java java.time.chrono.
Chronology#getId() M# X, #l41: Japanese, Minguo, ThaiBuddhist, 77 7E2kiIA
{EN IS0,

XF C B Key MR Value & AT H, XEURT JVM it RGTIRE, IXEEE WRH P FEI%
& C=Japanese, NIAJREFEMENHMENZIEH java.util. Locale.setDefault(java.util.
Locale.JAPAN) ; BUBRRGIIAEE, WILPIAT VM A5,

1. Hotspot JVM 7E RunTime &7 java.util.Locale.getDefault () HVIRI[EHE,

2. GraalVM Native Image £ BuildTime (&€ java.util.Locale.lLocale.getDefault() iR
B, 5 Hotspot JVM HIRIIFA—E, £ https://github.com/oracle/graal/issues/8022 o

K7 : INTERVAL
FH 51 :

« <INTERVAL>P=t_order_;SP=yyyy_MMdd;DIA=1;DIU=Days;DL=2023_1202;
DU=2023_1204 L A t_order_2023_1202, t_order_2023_1203,
t_order_2023_1204

+ <INTERVAL>P=t_order_;SP=yyyy_MM;DIA=1;DIU=Months;DL=2023_10;DU=2023_12
¥¥E51E N t_order_2023_10, t_order_2023_11, t_order_2023_12
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<INTERVAL>P=t_order_;SP=yyyy;DIA=1;DIU=Years;DL=2021;DU=2023 K #i# 1t N
t_order_2021, t_order_2022, t_order_2023

« <INTERVAL>P=t_order_;SP=HH_mm_ss_SSS;DIA=1;DIU=Millis;DL=22_48_52_131;
DU=22_48_52_133 ¥ #i 41t t_order_22_48_52_131, t_order_22_48_52_132,
t_order_22_48_52_133

« <INTERVAL>P=t_order_;SP=yyyy_MM_dd_HH_mm_ss_SSS;DIA=1;DIU=Days;
DL=2023_12_04_22_48_52_131;DU=2023_12_06_22_48_52_131 A A A A
t_order_2023_12_04_22_48_52_131, t_order_2023_12_05_22_48_52_131,
t_order_2023_12_06_22_48_52_131

« <INTERVAL>P=t_order_;SP=MM;DIA=1;DIU=Months;DL=10;DU=12 ¥ W% kR
t_order_10, t_order_11, t_order_12

+ <INTERVAL>P=t_order_;SP=GGGGyyyy_MM_dd;DIA=1;DIU=Days;DL= Y %
0001_12_05;DU= F Y 0001_12_06;C=Japanese ¥ # % L N t_order_ F
0001_12_05, t_order_ H{ 0001_12_06

« <INTERVAL>P=t_order_;SP=GGGGyyy_MM_dd;DIA=1;DIU=Days;DL= ¥ %
001_12_05;DU= FAE 001_12_06;C=Japanese ¥#i# It N t_order_ ¥ 001_12_05,
t_order_ FAY 001_12_06

« <INTERVAL>P=t_order_;SP=GGGGy_MM_dd;DIA=1;DIU=Days;DL= F B 1_12_05;
DU= RY 1_12_06;C=Japanese ¥#4 )y t_order_ ¥R 1_12_05, t_order_ FHK
1_12_06

ETF GraalVM Truffle BY Espresso SCILHIEA Groovy IEEZHITRIAT

NS, PRIFEAE B ATUE A pom. xml F 57 BIAN ML, H HiSW(R B A ITH @ OpenJDK
21+ BUH N A A TG

T https://www.graalvm.org/jdk21/reference-manual/java-on-truffle/faq/#does-java-running-o

n-truffle-run-on-hotspot-too FIRRHI, 4 HAEFEIE GraalVM Native Image FIFRRH# I, {NAE
System Property os.arch 25 amd64 [ Linux _Ft#4,

Truffle 55 JDK fI1A) 5 A M EEFEA T https://medium.com/graalvm/40027a59¢401 ,

<dependencies>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-infra-expr-espresso</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<dependency>
<groupId>org.graalvm.polyglot</groupId>
<artifactId>polyglot</artifactId>
<version>24.1.0</version>

</dependency>

<dependency>
<groupId>org.graalvm.polyglot</groupId>
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<artifactId>java</artifactId>
<version>24.1.0</version>
<type>pom</type>
</dependency>
</dependencies>

ESPRESSO /5 S iG MR, HACVFAE GraalVM Native Image i GraalVM Truffle Y Espresso SSER
RAEHH Groovy AR TR,

BIB9S GROOVY SEERALMIAHE,
2471 ESPRESSO
FI:
« <ESPRESSO>t_order_s${1..3} ¥###%{t N t_order_1, t_order_2, t_order_3

« <ESPRESSO>${['online', 'offline']}_table${1l..3} ¥ #i#{LN online_tablel,
online_table2, online_table3, offline_tablel, offline_table2,
offline_table3

BN SR

M P & =2 8 DL B 17 6] & org.apache.shardingsphere.infra.expr.spi.
InlineExpressionParser HISEHIK, DIEEZEE XN R, BIHIE#ZEILIE ElasticSearch &
BEPUT ES | QL IR java.util.List<String>,

EfE—/ME BNy SPI SLEISK,

package org.example;
import org.apache.shardingsphere.infra.expr.spi.InlineExpressionParser;
import java.util.Arrays;
import java.util.List;
import java.util.Properties;
public final class CustomInlineExpressionParserFixture implements
InlineExpressionParser {
private String inlineExpression;
@Override
public void init(final Properties props) {
inlineExpression = props.getProperty (INLINE_EXPRESSION_KEY) ;
}
@Override
public List<String> splitAndEvaluate() {
if ("spring".equals(inlineExpression)) {
return Arrays.aslList("t_order_2024_01", "t_order_2024_02");

}

return Arrays.asList("t_order_2024_03", "t_order_2024_04");
}
@Override

public Object getType() {

9.3. BAEE 488



Apache ShardingSphere document

return "CUSTOM.FIXTURE";

HAEWH B classpath #’ il META-INF/services/org.apache.shardingsphere.infra.expr.
spi.InlineExpressionParser Xff,

org.example.CustomInlineExpressionParserFixture

It I % T ShardingSphere L E X H #J actualDataNodes, 1. #HCE N <CUSTOM.
FIXTURE>spring, K#i#L N t_order_2024_01, t_order_2024_02, 2. #HLE N <CUSTOM.
FIXTURE>summer, W##LN t_order_2024_03, t_order_2024_04,

RS R

HERFREMEH TRAREVER, W1 B3BD R YigEY, 1£ actualDataNodes JEME MBI ERT SPI
SEBRA Type Name R[IA],

i {72ATNAHERH SPI Y Type Name, ZRINKEHEH GROOVY [ SPT SEEA,

=Nl

rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: <LITERAL>ds_0O.t_order_0, ds_0.t_order_1, ds_1.t_order_0, ds_
1.t_order_1
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t_order_inline
keyGenerateStrategy:
column: order_id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: database_inline
shardingAlgorithms:
database_1inline:
type: INLINE
props:
algorithm-expression: <GROOVY>ds_s${user_id % 2}
t_order_inline:
type: INLINE

props:
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algorithm-expression: t_order_S${order_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

Bx&E

- B0

- Bl A

9.3.3 SQL Hint

El-3=W—3
=20 EII%‘

HAl, FRASCRIEIREFER AR LT SQL Hint £y SQL IBIARIANFE, SQL Hint SLVFH P IEIL ¥4
PEPFENERT Hint AR T SQL MIPMTIERE, MIMse —2ERIRIITIEE, BUSEEN SQL HATHILIE,
ShardingSphere [FIFEFR (3 T FE 1) SQL Hint 1%, SRVFA P EATEAE A, 525 70 B RSRHIHE e DAREL
PRIRIB L RG]

fERMSE

ShardingSphere HJ SQL Hint &A% 2 AERIE RS E SQL H1, SQL Hint IEEM BN HEE /%
*/, Hint NATFZE LA SHARDINGSPHERE _HINT : JNiEds, ARG SR RIIRERTN BB MEFE T, X477
EZNEMEREFIES 708, ShardingSphere 1Y SQL Hint iE7Z4& 1 :

/* SHARDINGSPHERE_HINT: {key} = {value}, {key} = {value} */ SELECT x FROM t_order;

QIR MySQL 2 i, T ZANIN - c JEWIAR B RS, & P iBkIAJ2 ——skip-comments I IEFERE,

SRR

ShardingSphere SQL Hint H1A] DAE AN RIYJENE, N T IAMRRA SQL Hint iHEE, AT DAMER A4
TE S Ja 1 -

SQL Hint

6 vl

Bl o B SQL Hint IRERY Al ik )e M fAs -

« {table}.SHARDING_DATABASE_VALUE: FFiRiN {table} XM AVEHRIR S FiEE, 2 M8
A FHIE S 77 b
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« {table}.SHARDING_TABLE_VALUE: FF#IN {table} XA MIIERS HEEE, 2 EMEEH

551k,

DERRREOT, smiEg =5 — D70 %R, FI{EH SHARDING_DATABASE _VALUE 773(
BB, EHREE {table},

iz 7 7 SQL Hint D REAIE AR -

/* SHARDINGSPHERE_HINT: t_order.SHARDING_DATABASE_VALUE=1, t_order.SHARDING_TABLE_
VALUE=1 */ SELECT * FROM t_order;

et

REDE

325 438 SQL Hint JRERYAIEE 8 WRITE_ROUTE_ONLY, true Fk 24wl SQL a8 il % 1 2] 3 FE R
/T—To
325 438 SQL Hint IhREM FH /=5 :

/* SHARDINGSPHERE_HINT: WRITE_ROUTE_ONLY=true x/ SELECT * FROM t_order;

HERES

BEIFIBEIE SQL Hint HIRERI%E)E N DATA_SOURCE_NAME, FHEEE EMAE ShardingSphere B4/
FRHEHETR 4R

R % SQL Hint DRERY 7=~ M1:

/* SHARDINGSPHERE_HINT: DATA_SOURCE_NAME=ds_0 x/ SELECT * FROM t_order;

Bhid sQL B
Hhid SQL 45 SQL Hint THRER[I%E/E M SKIP_SQL_REWRITE, true FnBkid 471 SQL MK E M .
PET SQL 245 SQL Hint THREA A F ) :

/* SHARDINGSPHERE_HINT: SKIP_SQL_REWRITE=true x/ SELECT * FROM t_order;

Bk sQL HITITERHEI S

Bkid SQL $ATCEEM TS SQL Hint LIRER]IE/E S SKIP_METADATA_VALIDATE, true F/nBkidy
AT SQL $THITTEHER S

BT SQL # T e EE RS SQL Hint Ly RER 7~ f:

/* SHARDINGSPHERE_HINT: SKIP_METADATA_VALIDATE=true */ SELECT x FROM t_order;
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2 F sqQL &#Hit

XF SQL Hi1t SQL Hint HIRERT1% /&8 14 DISABLE_AUDIT_NAMES, FHEIEE T BN SQL B it 5k
2R, 24 SQL HiFBILTHEMHIES 75,

A2 SQL it SQL Hint ThRER A/l :

/* SHARDINGSPHERE_HINT: DISABLE_AUDIT_NAMES=sharding_key_required_auditor x/ SELECT
* FROM t_order;

®FEEEN

ST EEI SQL Hint THAERIEJE 48 SHADOW, true F¥ 24T SQL B H &5 T FEHIR IR T,
51 R SQL Hint HIAERYfE Fl R3]

/* SHARDINGSPHERE_HINT: SHADOW=true x/ SELECT * FROM t_order;

9.4 XY

AEEF% Apache ShardingSphere $51285, 175 SQL £5 1RSI ARSS A8 1R D,
AFVIENELINER, RS T RETEE,

9.4.1 SQL {HiRE5

SQL #5125 AFRERY SQL State, Vendor Code FIIFAIESIREEFEME, £ SQL PATHHIRIIR A1 5% F Ui
HuiNE RS, SR A] GE R,

VendorCode SQLState $HIREE

10000 42502 Database is required.

10001 42502 Schema ‘%s’ does not exist.

10002 42502 Table or view ‘%s’ does not exist.

10003 42502 Unknown column ‘%s’ in ‘%s’ .

10004 42502 Index ‘%s’ does not exist.

10005 42501 Index ‘%s’ already exists.

10010 H Y000 Rule and storage meta data mismatched, reason is: %s.

10012 H Y000 Load table meta data failed for database ‘%s’ andtables ‘%s’ .
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x1-#ELEl
VendorCode SQLState fHIREE
10100 H Y000 Can not %s storage units ‘%s’ .
10101 42802 There is no storage unit in database ‘%s’ .
10102 4 4000 Storage units ‘%s’ do not exist in database ‘%s’ .
10103 4 4000 Storage unit ‘%s’ still used by ‘%s’ .
10104 42501 Duplicate storage unit names ‘%s’ .
10110 08000 Storage units can not connect, error messages are: %s.
10111 0 A000 Can not alter connection info in storage units: ‘%s’ .
10120 4 4000 Invalid storage unit status, error message is: %s.
10200 4 4000 Invalid ‘%s’ rule ‘%s’ ,error message is: %s
10201 42502 There is no rule in database ‘%s’ .
10202 42502 %s rules ‘%s’ do not exist in database ‘%s’ .
10203 4 4000 %s rules ‘%s’ in database ‘%s’ are still in used.
10204 42501 Duplicate %s rule names ‘%s’ in database ‘%s’ .
10210 42502 %s strategies ‘%s’ do not exist.
10300 H Y000 Invalid format for actual data node ‘%s’ .
10301 0 A000 Can not support 3-tier structure for actual datanode ‘%s’ with JDBC ‘%s’ .
10400 4 4000 Algorithm ‘%s’ initialization failed, reason is: %s.
10401 42502 ‘%s’ algorithm on %s is required.
10402 42502 ‘%s’ algorithm ‘%s’ on %s is unregistered.
10403 44000 %s algorithms ‘%s’ in database ‘%s’ are still in used.
10404 4 4000 Invalid %s algorithm configuration ‘%s’ .
10410 0 A000 Unsupported %s.%s with database type ‘%s’ .
10440 H Y000 Algorithm ‘%s’ execute failed, reason is: %s.
10500 4 4000 Invalid single rule configuration, reason is: %s.
10501 42502 Single table ‘%s’ does not exist.
10502 H Y000 Can not load table with database name ‘%s’ and data source name ‘%s’ , reason is: ¥
10503 0 A000 Can not drop schema ‘%s’ because of contains tables.
iR

Vendor Code SQL State $E5iRfE 8

11000 HY004 Unsupported conversion data type ‘%s’ for value ‘%s’ .

11001 HY004 Unsupported conversion stream charset ‘%s’ .
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BE
Ven dor SQLS #HIREE
Code tate
12 000 42000 SQL String can not be NULL or empty.
12010 44000 Can notsupport variable ‘%s’ .
12011 H YO Invalid variable value ‘%s’ .
04
12020 H VO Columnindex ‘%d’ isout of range.
08
12021  42S02 Cannotfind column label ‘%s’ .
12022 H Y0 Column ‘%s’ in %s is ambiguous.
00
12 100 42000 You have an error in your SQL syntax: %s
12101 42000 Can notaccept SQL type ‘%s’ .
12200 42000 Hintdatasource ‘%s does not exist.
12 300 0 A0 DROP TABLE ‘--CASCADE is not supported.
00
12500 42000 Not unique table/alias: ‘%s’ .
12 600 H YO0 Indefinition of view, derived table or common table expression, SELECT list and
00 column names list have different column counts.
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PE
Vend SQL fHIRER
orCo Sta
de te
1300 080 Can not get %d connections one time, partition succeed connection(%d) have re-
0 00 leased. Please consider increasing the ‘maxPoolSize’ of the data sources or de-
creasing the ‘max-connections-size-per-query’ in properties.
1300 080 SQL execution has been interrupted.
1 00
1301 010 Circuit break open, the request has been ignored.
0 00
1310 O0AO0 Unsupported storage type of URL ‘%s’ .
0 00
1310 080 TheURL ‘%s’ isnotrecognized, please refer to the pattern ‘%s’ .
1 00
1320 080 Can notregister driver.
0 00
1320 080 Connection has been closed.
1 00
1320 080 Resultsethas been closed.
2 00
1340 H Y Load datetime from database failed, reason: %s
0 000
£S5
V  endor SQL St IHIRER
Code ate
14000 25000 Switch transaction type failed, please terminate the current transaction.
14001 42502  Can not find transaction manager of ‘%s’ .
14002 44000 Max length of unique resource name ‘%s’ exceeded, should be less than
45.
14003 25000 Transaction timeout should more than 0.
14004 25000 Close transaction manager failed.
14200 25000  Failed to create ‘%s’ XA data source.
14201 25000 Can not start new XA transaction in a active transaction.
14202 25000 Check XA transaction privileges failed on data source, please grant ‘%s’ to
current user.
14400 44000  No application id within ‘seata.conf’ file.
14401 25000 Seata-AT transaction has been disabled.
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i
Vendor Code SQL State $5IRE 2
15030 HY000 Cluster is already locked.
15031 HY000 Cluster is not locked.
i
Vendor Code SQL State fEiR{E5 2
17000 44000 Mode must be ‘cluster’ .
17001 HYO000 Worker ID assigned failed, which should be in [0, %s).
17010 HY000 Cluster persist repository error, reason is: %s
17011 HY000 Failed to reload meta data context.
17020 HY000 The cluster status is %s, can not support SQL statement ‘%s’ .
17100 42502 Cluster persist repository configuration is required.
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HEEE

Vendor Code SQL State $EiR{E 2

18000 22023 There is invalid parameter value ‘%s’ .
18100 42502 Target database ‘%s’ does not exist.
18101 42502 Can not find pipeline job ‘%s’ .
18102 44000 Sharding count of job ‘%s’ is 0.
18103 42502 Can not get meta data for table ‘%s’ when split by range.
18104 HY000 Can not split by unique key ‘%s’ for table ‘%s’ .
18105 HY000 Target table ‘%s’ is not empty.
18106 01007 Source data source lacks ‘%s’ privilege(s).
18107 HY000 Source data source required ‘%s=%s ,nowis ‘%s .
18108 42502 User ‘%s’ does exist.
18109 08000 Check privileges failed on source data source.
18110 HY000 Importer job write data failed.
18111 08000 Get binlog position failed by job ‘%s’ .
18112 HY000 Can not find consistency check job of ‘%s’ .
18113 HY000 Uncompleted consistency check job ‘%s’ exists, progress ‘%s’ .
18114 HY000 Failed to get DDL for table ‘%s’
18200 HY000 Before data recordis ‘%s’ , after datarecordis ‘%s’ .
18201 08000 Data check table ‘%s’ failed.
18202 0A000 Unsupported pipeline database type ‘%s’ .
18400 42502 Can not find stream data source table.
18401 42502 Database ‘%s’ does not exist.
18410 42502 CDC Login request body is empty.
18411 08004 Illegal username or password.
LIEeRE
6 vl

VendorCode SQLState HiREE

200 00 42S 02 %s configuration does not exist in database ‘%s’ .

20001 42502 Can not find table rule with logic tables ‘%s’

200 02 42502 Can not find data source in sharding rule, invalid actual data node ‘%s’ .

20003 42S 02 Data nodes is required for sharding table ‘%s’ .

200 04 42502 Actual table ‘%s.%s’ is not in table rule configuration.

20005 42802 Can not find binding actual table, data sourceis ‘%s’ |, logic tableis ‘%s’ , other act
20006 44000 Actual tables ‘%s’ are in use.

20009 42501 View name has to bind to %s tables.
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®2-#ELEW
VendorCode SQLState fHIREE
20010 4 40 00 Invalid binding table configuration.
20011 440 00 Only allowed 0 or 1 sharding strategy configuration.
20012 42S01 Same actual data node cannot be configured in multiple logic tables in same database, 1
20020 440 00 Sharding value can not be null in SQL statement.
20021 H Y0 04 Found different types for sharding value ‘%s’ .
200 22 H Y0 04 Invalid %s, datetime pattern should be ‘%s’ , valueis ‘%s’
20023 4 40 00 Sharding value %s subtract stop offset %d can not be less than start offset %d.
20024 440 00 %s value ‘%s’ must implements Comparable.
20030 0 A0 00 Can not support operation ‘%s’ with sharding table ‘%s’ .
20031 44000 Can not update sharding value for table ‘%s’
200 32 0A000 The CREATE VIEW statement contains unsupported query statement.
20033 440 00 PREPARE statement can not support sharding tables route to same data sources.
200 34 440 00 The table inserted and the table selected must be the same or bind tables.
20035 0 A0 00 Can not support DML operation with multiple tables ‘%s’
200 36 420 00 %s ---LIMIT can not support route to multiple data nodes.
20037 4 40 00 Can not find actual data source intersection for logic tables ‘%s’ .
20038 42000 INSERT INTO ---SELECT can not support applying key generator with absent generate k
200 39 0 A0 00 Alter view rename .. to .. statement should have same config for ‘%s’ and ‘%s’ .
200 40 H Y0 00 ‘%s %s’ can not route correctly for %s ‘%s’ .
20041 42502 Can not get route result, please check your sharding rule configuration.
20042 34000 Can not get cursor name from fetch statement.
20050 H Y0 00 Sharding algorithm class ‘%s’ should be implement ‘%s’
20051 H Y0 00 Routed target ‘%s’ does not exist, available targets are ‘%s’
200 52 44000 Inline sharding algorithms expression ‘%s’ and sharding column ‘%s’ do not matc
20053 4 40 00 Complex inline algorithm need %d sharding columns, but only found %d.
20054 440 00 No sharding database route info.
200 55 4 40 00 Some routed data sources do not belong to configured data sources. routed data sources
20056 44000 Please check your sharding conditions ‘%s’ to avoid same record in table ‘%s’ rout
20057 44000 Can not find routing table factor, data source ‘%s’ , actual table ‘%s’ .
20060 H YO0 00 Invalid %s strategy ‘%s’ , strategy does not match data nodes.
20090 420 00 Not allow DML operation without sharding conditions.
EX# &M

Vendor Code SQL State $HiRfEE

20100 42000 Unsupported SQL node conversion for SQL statement ‘%s’ .

20101 42000 SQL federation does not support SQL  ‘%s’ .

20102 42502 SQL federation schema ‘%s’ not found in SQL  ‘%s’ .
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BEENE
Vendor SQL s HIRER
Code tate
20200 42502 Readwrite-splitting data source rule name is required in database ‘%s’ .
20201 42502 Can not find readwrite-splitting data source rule ‘%s’ in database ‘%s’ .
20202 42502 Readwrite-splitting [READ/WRITE] data source is required in %s.
20203 42502 Can not find readwrite-splitting [READ/WRITE] data source ‘%s’ in %s.
20204 42501 Readwrite-splitting [READ/WRITE] data source ‘%s’ is duplicated in %s.
20205 4 4000 Readwrite-splitting [READ/WRITE] data source inline expression error in
9%s.
SQL A=
Vendor Code SQL State HiRfER
20400 0A000 Can not support database ‘%s’ in SQL translation.
mEaiE
Vendor Code SQL State fEiREE
20500 42502 Can not get traffic execution unit.
E5 6111
Ve ndor SQL St fHIREE
Code ate
21000 42502  %s column is required in %s.
21001 42502  Cannot find encrypt table ‘%s’ .
21002 42502  Can not find logic encrypt column by ~ ‘%s’
21003 42802  Cannot find encrypt column ‘%s’ from table ‘%s’ .
21004 HY 000 ‘%s’ column’ sencryptalgorithm ‘%s’ should support %s in database ‘%s’
21005 HY 000 Column ‘%s’ oftable ‘%s’ isnot configured with %s query algorithm.
21010 44000  Altered column ‘%s’ mustuse same encrypt algorithm with previous column
‘%s’ intable ‘%s’ .
21020 0A 000 The SQL clause ‘%s’ isunsupported in encrypt feature.
21030 22000 Failed to decrypt the ciphertext ‘%s’ inthe column ‘%s’ of table
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-l
Vendor SQL HIRER
Code State
22000 42802 Production data source configuration does not exist in database ‘%s’ .
22001 42502 Shadow data source configuration does not exist in database ‘%s’ .
22002 42502 No available shadow data sources mappings in shadow table ‘%s’ .
22003 44000 Default shadow algorithm class should be implement HintShadowAlgo-
rithm.
22010 HY004 Shadow column ‘%s’ oftable ‘%s’ does notsupport ‘%s’ type.
22020 42000 Insert value of index ‘%d’ can not support for shadow.
HitnS %
Vendor Code SQL State $Hi1RE82
30000 HYO000 Unknown exception: %s
30001 0A000 Unsupported SQL operation: %s
30002 HY000 Database protocol exception: %s
30003 0A000 Unsupported command: %s
30004 HYO000 Server exception: %s
30005 HY000 Underlying SQL state: %s, underlying error code: %s.
30010 HY000 Can not find plugin class ‘%s’ .
30020 HYO000 File access failed, file is: %s
30030 HYO000 Unexpected tableless route engine.

9.4.2 PRZ2SFEIRID

55 8 2 L BRI R LAY I —$515% 8, FTENE Proxy Jadmek JDBC 53 HEH,

FHIRAG HIRER
SPI-00001 No implementation class load from SPI ‘%s’ with type ‘%s’ .

DATA-SOURCE-00001

PROPS-00001
PROXY-00001

Data source ‘%s’ is unavailable.

Properties convert failed, details are: %s.

Load database server info failed.
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FREFH

Apache ShardingSphere FIFERAUAGTRAE T8 DT SPI R R Mo X TIFA# K, v PA+73 75 (/Y
X UIREMEATEHILY o

ARETH Apache ShardingSphere [ SPI ¥ J& B EF H, ANJEREIRTRE K, FH PRI LAfE A Apache Shard-
ingSphere fR BRI ESLIL; &R P IA] DA 2D RERIRAUFE AT B E SR,

Apache ShardingSphere #tXAEH WIWH & # K B CHYSEIE IR IR X,  1EEZ P WA,

10.1 BITIER
10.1.1 StandalonePersistRepository

2fRELXS

‘org.apache.shardingsphere.mode.repository.standalone.
StandalonePersistRepository <https://github.com/apache/shardingsphere/blob/master
/mode/type/standalone/repository/api/src/main/java/org/apache/shardingsphere/mode/repository/s

tandalone/StandalonePersistRepository.java>‘__

501
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EX

FUEARCE R R AE X
EHISEI

10.1.2 ClusterPersistRepository

2REXA

‘org.apache.shardingsphere.mode.repository.cluster.ClusterPersistRepository
<https://github.com/apache/shardingsphere/blob/master/mode/type/cluster/repository/api/src/main

/java/org/apache/shardingsphere/mode/repository/cluster/ClusterPersistRepository.java>‘__

EX

PR R (S B AL X
=51
10.2 SQL iRt

10.2.1 DatabaseTypedSQLParserFacade

2RELXSZ

‘org.apache.shardingsphere.sql.parser.spi.DialectSQLParserFacade <https://github
.com/apache/shardingsphere/blob/master/parser/sql/spi/src/main/java/org/apache/shardingsphere/
sql/parser/spi/DialectSQLParserFacade.java>‘__

EX

FCE T SQL Mt HIRE M as B R o fras A

10.2. SQL fi#tfr 502


https://github.com/apache/shardingsphere/blob/master/mode/type/cluster/repository/api/src/main/java/org/apache/shardingsphere/mode/repository/cluster/ClusterPersistRepository.java
https://github.com/apache/shardingsphere/blob/master/mode/type/cluster/repository/api/src/main/java/org/apache/shardingsphere/mode/repository/cluster/ClusterPersistRepository.java
https://github.com/apache/shardingsphere/blob/master/parser/sql/spi/src/main/java/org/apache/shardingsphere/sql/parser/spi/DialectSQLParserFacade.java
https://github.com/apache/shardingsphere/blob/master/parser/sql/spi/src/main/java/org/apache/shardingsphere/sql/parser/spi/DialectSQLParserFacade.java
https://github.com/apache/shardingsphere/blob/master/parser/sql/spi/src/main/java/org/apache/shardingsphere/sql/parser/spi/DialectSQLParserFacade.java
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B1SEH

- F | 2REXR
BC|4 & |45 | B3R ]| ]|

MySQL £ My SQL BY SQL fig#r 28 A1 “org .apache.
shardingsphere.sql.

parser.mysql.parser.

MySQLParserF acade
<https://github.com/apa
che/shardingsphere/blob/mast
er/parser/sql/dialect/mysql/src/main/java/org/ape

ng-
sphere/sql/parser/mysql/parser/MySQLParserFac
PostgreSQL T P ost gre SQL 1Y SQL fi##t  “org.apache.
YN shardingsphere.

sq l.parser.
postgresql.parser.
PostgreSQLParserFacade
<https:
//github.com/apache/shardingsphere/blob/maste
ialect/postgresql/src/main/java/org/apache/shard
gl/parser/postgresql/parser/PostgreSQLParserFac
openGauss AT ope nGauss Y SQL fi##fi#y  “org.apache.
A shardingsphe
re.sql.parser.
opengauss.parser.
OpenGaussParserFacade
<htt
ps://github.com/apache/shardingsphere/blob/ma
l/dialect/opengauss/src/main/java/org/apache/sh:
/sql/parser/opengauss/parser/OpenGaussParserF
Oracle BT Oracle Y SQL fi#tfr#ds A1 “org.apac he.
shardingsphere.sql.
parser.oracle.parser.
OracleParserFaca de
<https://github.com/apache/
shardingsphere/blob/master/
parser/sql/dialect/oracle/src/main/java/org/apach
sphere/sql/parser/oracle/parser/OracleParserFac:
SQLServer HT SQL Ser ver Y SQL fi##fi#y  “org.apache.
AH shardingsphe
re.sql.parser.
sqlserver.parser.
SQLServerParserFacade
<htt
10.2. SQL fi#tfr ps://github.com/apache/shardi®3;sphere/blob/ma
l/dialect/sqlserver/src/main/java/org/apache/shar

/sql/parser/sqlserver/parser/SQLServerParserFac:

P D I— 4+ T A~ 1* 1 * St N~y 277 L


https://github.com/apache/shardingsphere/blob/mast
https://github.com/apache/shardingsphere/blob/mast
https://github.com/apache/shardingsphere/blob/master/
https://github.com/apache/shardingsphere/blob/master/
https://github.com/apache/shardingsphere/blob/mast
https://github.com/apache/shardingsphere/blob/mast
https://github.com/apache/shardingsphere/blob/m
https://github.com/apache/shardingsphere/blob/m
https://github.com/apache/shardingsphere/blob/master/
https://github.com/apache/shardingsphere/blob/master/
https://github.com/apache/shardingsphere/blob/mast
https://github.com/apache/shardingsphere/blob/mast
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10.2.2 SQLStatementVisitorFacade

2RELXS

‘org.apache.shardingsphere.sql.parser.spi.SQLStatementVisitorFacade <https://gi
thub.com/apache/shardingsphere/blob/master/parser/sql/spi/src/main/java/org/apache/shardingsph
ere/sql/parser/spi/SQLStatementVisitorFacade.java>‘__

EX

SQL &AM T mIgs AT
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https://github.com/apache/shardingsphere/blob/master/parser/sql/spi/src/main/java/org/apache/shardingsphere/sql/parser/spi/SQLStatementVisitorFacade.java
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B1SEH

« F | 2RELH
Bo |48 | & |5 | AR |BE* 3R || *]|
MySQL FT My SQL #Y SQL iEEM il “org.apache.
mAM shardingsphere.
sql.parser.mysq 1.

visitor.statement.

MySQLStatementVisitorFacade

<h t t p s : [/ /| g

ithub.com/apache/shardingsphere/blob/master/p

ct/mysql/src/main/java/org/apache/shardingsphe

mysql/visitor/statement/MySQLStatementVisitor]
PostgreSQL T P ost gre SQL [ SQL i&{%  “org.ap ache.

IR EIEEYNE| shardingsphere.sql.
parser.postgresql.
visitor.statement.
PostgreSQLStatementVisitorFacade
<https://github.com/apach
e/shardingsphere/blob/master/parser/sql/dialect/
rc/main/java/org/apache/shardingsphere/sql/par:

[visi-
tor/statement/PostgreSQLStatementVisitorFacade
SQLServer HT SQL Ser ver B SQL IBIAEM "o rg.apache.
i EIE= YN shardingsphere.sql.

parser.sqlserver.
visitor.statem ent.
SQLServerStatementVisitorFacade
<https://github.com/ap
ache/shardingsphere/blob/master/parser/sql/dial
/src/main/java/org/apache/shardingsphere/sql/pe
r/visitor/statement/SQLServerStatementVisitorFa
Oracle BT Oracle B SQL 1B IR “org.apache.

AL shardingsphere.sql.
parser.oracle.vi
sitor.statement.
OracleStatementVisitorFacade
<h tt ps:// gith
ub.com/apache/shardingsphere/blob/master/par:
ora-
cle/src/main/java/org/apache/shardingsphere/sql
acle/visitor/statement/OracleStatementVisitorFac

SQL92 HT SQ L92 Y SQL IEEM I “org.apache.
= INE shardingsphere.
sql.parser.sql9 2.
10.2. SQL fi#tfr visitor.statement. 505

SQL92StatementVisitorFacade
<h t t p s : [/ | g

.., 1 1 " 4 1 14 M1 1 1 7 N "


https://g
https://github.com/apach
https://github.com/ap
https://gith
https://g
https://github.com/ap

Apache ShardingSphere document

10.3 RS R/

10.3.1 ShardingAlgorithm

2RELR
‘org.apache.shardingsphere.sharding.spi.ShardingAlgorithm <https://github.com/apa

che/shardingsphere/blob/master/features/sharding/api/src/main/java/org/apache/shardingsphere/s
harding/spi/ShardingAlgorithm.java>‘__

EX

7R EIR

B

10.3.2 ShardingAuditAlgorithm

2RELXSZ

‘org.apache.shardingsphere.sharding.spi.ShardingAuditAlgorithm <https://github.c
om/apache/shardingsphere/blob/master/features/sharding/api/src/main/java/org/apache/shardingsp
here/sharding/spi/ShardingAuditAlgorithm.java>‘__

EX

73R

B3

10.3.3 DatetimeService

2REXR

‘org.apache.shardingsphere.timeservice.spi.TimestampService <https://github.com

/apache/shardingsphere/blob/master/kernel/time-service/api/src/main/java/org/apache/shardingsp

here/timeservice/spi/TimestampService.java>‘__
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https://github.com/apache/shardingsphere/blob/master/features/sharding/api/src/main/java/org/apache/shardingsphere/sharding/spi/ShardingAlgorithm.java
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EX

ARG AT R T

E1SE

10.3.4 InlineExpressionParser

2REXA

org.apache.shardingsphere.infra.expr.core.InlineExpressionParser

EX
fiEtr T2k
EHIEIR
. TEER 15 BA 2RELZ
FCEATIR *
GR 00 VY i Groovy IBIERITRIAR “org.apache.shardingsphere.infra.expr.
groovy.GroovylnlineExpressionParser
LITER AL fEFFRIES ZRAVATRIKZIK or g.apache.
shardingsphere.
infra.expr.li teral.
LiteralInlineExpressionParser
IN TE RV AL FF[EE R FTEE R Key-Value org. apache.
THERATRIAK shardingsphere.
infra.expr.inte rval.
IntervalInlineExpressionParser
ES PR ES SO #F GraalvM Truffle B org. apache.

Espresso SEHIAEH Groovy i&
ERTRIAK

shardingsphere.
infra.expr.espr esso.

EspressoInlineExpressionParser

10.3. $UESH

507



Apache ShardingSphere document

10.4 EHE %

10.4.1 LoadBalanceAlgorithm

2RELXSZ

‘org.apache.shardingsphere.infra.algorithm.loadbalancer.core.
LoadBalanceAlgorithm <https://github.com/apache/shardingsphere/blob/master/infra/alg
orithm/type/load-balancer/core/src/main/java/org/apache/shardingsphere/infra/algorithm/loadbal

ancer/core/LoadBalanceAlgorithm.java>‘__

EX

TEIIHRE, FIDMERERRS 73 &, JDBC W S IhREH.
BE1SEH

10.4.2 KeyGenerateAlgorithm

2REXA

‘org.apache.shardingsphere.keygen.core.algorithm.KeyGenerateAlgorithm <https:
//github.com/apache/shardingsphere/blob/master/infra/algorithm/type/key-generator/core/src/main
/java/org/apache/shardingsphere/infra/algorithm/keygen/core/KeyGenerateAlgorithm.java>‘__

EX

AT ERAERRIE, A DMEFAERE 2 R D RE.
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B1SEH

< F | 2RELRR
FC|40 | & || 4w | BR* [IR |||
SNOWFLAKE ETHEXAENDMXNEREE  “org.apache .
DRGSR shardingsphere.keygen.
snowflake.algorithm.

SnowflakeKeyGen
erateAlgorithm
<https://github.com/a
pache/shardingsphere
/blob/master/infra/algorithm/type/key-
generator/type/snowf
lake/src/main/java/org/apache/shardingsphere/ir
hm/keygen/snowflake/SnowflakeKeyGenerateAlg
UUID AT U UID W ERER  “org.apache.
Bk shardingsphere.keygen.
uuid.algor [thm.
UUIDKeyGenerateAlgorithm
<https://github.com/apache
/shardingsphere/blob/master/infra/algorithm/tyr
gener
ator/type/uuid/src/main/java/org/apache/shardin
ra/algorithm/keygen/uuid/UUIDKeyGenerateAlgc

10.4.3 MessageDigestAlgorithm

2REXS

‘org.apache.shardingsphere.infra.algorithm.messagedigest.core.
MessageDigestAlgorithm <https://github.com/apache/shardingsphere/blob/master/infra
/algorithm/type/message-digest/core/src/main/java/org/apache/shardingsphere/infra/algorithm/mes

sagedigest/core/MessageDigestAlgorithm.java>‘__

EX

HEMERE, rTDAERERIERS. BdEinEheet,
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Sy 1M1
10.5 SQL &Hit

10.5.1 SQLAuditor

2REXA

‘org.apache.shardingsphere.infra.executor.audit.SQLAuditor <https://github.com/a
pache/shardingsphere/blob/master/infra/executor/src/main/java/org/apache/shardingsphere/infra/

executor/audit/SQLAuditor.java>"__
EX

SQL & %M

BRI

10.6 HUEMNZE

10.6.1 EncryptAlgorithm

2fRELXSZ

‘org.apache.shardingsphere.encrypt.spi.EncryptAlgorithm <https://github.com/apach
e/shardingsphere/blob/master/features/encrypt/api/src/main/java/org/apache/shardingsphere/encr

ypt/spi/EncryptAlgorithm.java>‘__

EX

I B
ELIESH
10.7 FUERRSK

10.7.1 MaskAlgorithm
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2REXA
‘org.apache.shardingsphere.mask.spi.MaskAlgorithm <https://github.com/apache/shardi

ngsphere/blob/master/features/mask/api/src/main/java/org/apache/shardingsphere/mask/spi/Mask
Algorithm.java>'__

EX

SR
ELIESH
10.8 FFE

10.8.1 ShadowAlgorithm
2RELZ

‘org.apache.shardingsphere.shadow.spi.ShadowAlgorithm <https://github.com/apache/
shardingsphere/blob/master/features/shadow/api/src/main/java/org/apache/shardingsphere/shado
w/spi/ShadowAlgorithm.java>‘__

EX

ST PER R T RIR
[SE31s)

10.9 RIWIZ4

10.9.1 PluginLifecycleService

2REXS

‘org.apache.shardingsphere.agent.spi.PluginLifecycleService <https://github.com
/apache/shardingsphere/blob/master/agent/api/src/main/java/org/apache/shardingsphere/agent/spi

<

/PluginLifecycleService.java>
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EX

TP A R B

E1SE
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At FAf

Apache ShardingSphere 2t 752 FHVEEGMNA,  AHIFERENIA,

11.1 &R

JEIE ESLH Apache ShardingSphere FIEHE ERYIERE, 2 Akvm 2 b i,

MG 2 LA XML 77 2UE X SQL, 43 Al & MR M B TR, T 75 EF, M %0
FEBULA Java FRAS, RFREUAHN AR E SRS TS . TN AR T8 =305, H
TINH ShardingSphere-Proxy T8 s EHE S HI Docker Bif5 424,

11.2 &R
A8 R R SRR R A 8,

FEELIIA S [ZE[E A DA XML 75 8 X SQL, 73 Al & MR M s T G, 45 SQL @Al SQL
BUE R,

11.3 TEEEMH
SROLZREMEIMERENIR 1%, (4% Sysbench, JMH. TPCC %,
11.4 FERLNR

11.4.1 i%it

SRS 3 B A B, MAIAEE DA A5 [,
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Mzt A 51

FIFE XAFIIAE) SQL PAR MRS RATMT 5 Bdia. SN HPIE L —5% SQL, SQL Rl AR AT

KA,

Ul 825
FATHE 24T I LH (I $048 R AT ShardingSphere-Proxy MBE, IR BAR NI SR 772X, $ERE
KA 5
INFE R 75 5N Native F Docker, ARSRICKHEN Embed S8R S7 S,
+ Native I T M Gl BERG T R BRI, &R TR 5

» Docker J1J5iH Testcontainer Allf#, J&H T =ImIFINEEAINIK ShardingSphere-Proxy M5, 40:
GitHub Action,

« Embed ¥ 858 HIIAMESE B sh#8 @ik AxX MySQL, &M T ShardingSphere-JDBC FAIIRIE M 12,
MFTERINKH Docker ¥135%, i Testcontainer €| &a1 7N PR FH-HU T FH 1,

8 2R AU H AT S HF MySQL.  PostgreSQL. SQLServer 1 Oracle, 7 H A] A ##{# i ShardingSphere-
JDBC 82 f# A ShardingSphere-Proxy $44 71 H 31l

YT AT ShardingSphere SCRERUNEATINA, HATSHRFEER D Fr. BdRieE, EdRBsHRIsESE 73 #H)
X, RESIAWEEZRIAS,

M5 %

T HEE BB, HFZ I TR S SR,
TS [ @i K R BRI AR THES I &, DOSEI /DRI BN AT REZ 2 51 H Y,

F5% SQL DA BB « BARER « sQL HiTEIL x IDBC TR » mmAETAE
BRI, H RSN SRS AN

« BB H2, MySQL. PostgreSQL. SQLServer 1 Oracle;

« AR ShardingSphere-JDBC #1 ShardingSphere-Proxy;

« SQL $fT#X: Statement 1 PreparedStatement;

« JDBC $fT#30: execute fl executeQuery (#14)) /executeUpdate (FEH7);
s Wi B pER. SRR ESR + BRE 0 E,

K, 125 SQL 29Kzl $HIEEEE (5) » BAWER (2) » sQL HITRI (2) » IDBC HITRI
(2) » #= (4) = 160 NMUKAAIHNSTT, PUSEIIEX T RBRENEX,
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11.4.2 {F{ERE

BiHg12: test/e2e/sql

MiXAGIECE

SQL Fflff resources/cases/${SQL-TYPE}/e2e-${SQL-TYPE}-${cases-description}.
xml,

PGSR AR

<e2e-test-cases>
<test-case sql="s${SQL}">
<I-- BEYR >
<assertion parameters="S${value_1}:${type_13}, ${value_2}:${type_2}"
expected-data-source—-name="{datasource-name}" />
<I-- FEWHR -
<assertion parameters="S${value_1}:${type_13}, ${value_2}:${type_2}"
expected-data-file="${dataset_file_1}.xml" />
<!-- ... more assertions -->
</test-case>

<test-case sql="${SQL}">
<assertion parameters="S${value_1}:${type_13}, ${value_2}:${type_2}"
expected-data-file="${dataset_file_1}.xml" />
<!-- ... more assertions -->
<assertion parameters="${value_3}:${type_33}, ${value_4}:${type_4}"
expected-data-file="${dataset_file_2}.xml" />
</test-case>

<I-— ... more test cases ——>
</e2e-test-cases>

expected-data-file MIEIKMNIZ: 1. AEIRFHKHRH dataset\${SCENARIO_NAME}\

${DATABASE_TYPE}\${dataset_file}.xml = f; 2. BHRFEKHFH dataset)\
${SCENARIO_NAME}\S${dataset_file}.xml = ff; 3. BHHFEHKHFH dataset\
${dataset_file}.xml XfF; 4. AR NS,
WS SRS
<dataset>

<metadata>

<column name="column_1" />
<!-- ... more columns —-->
<column name="column_n" />
</metadata>
<row values="value_01, value_02" />

<I-— ... more rows -->
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<row values="value_nl, value_n2" />
</dataset>

HMRECE

${SCENARIO-TYPE} Rt afR, EMIA5 s THH TIRRE—7 =, ${DATABASE-TYPE} /R
B A,

Native IFIREE

Bk e2e-sql Btk src/test/resources/env/it-env.properties XA it.cluster.env.
type N NATIVE #3, SRS IESAN R JE My A s FE st A K5

it.native.storage.host=127.0.0.1
it.native.storage.port=3306
it.native.storage.username=root
it.native.storage.password=123456

BUGERUE, FTCARE% it-env.properties HHEMEM, X ShardingSphere J Proxy. JDBC £
N, SCEETNA AL, SRR

Docker IFIEHECE

Bk e2e-sql B src/test/resources/env/it-env.properties XA it.cluster.env.
type 2 DOCKER #3X, NRHHAT Proxy #2 AU, FHEHIT FAYA LT E Proxy $%.

./mvnw -B clean install -am -pl test/e2e/sql -Pit.env.docker -DskipTests -
Dspotless.apply.skip=true -Drat.skip=true

Gi5RTE Mac P& M RIS, 1E4THE Proxy Bif%Al, FHELHMTU TS, RIGHELT Proxy Hif847T
(2

# ZE socat

brew install socat
socat TCP-LISTEN:2375,reuseaddr,fork UNIX-CLIENT:/var/run/docker.sock

# ERIRBREHEOPRIT
export DOCKER_HOST=tcp://127.0.0.1:2375

B, PICARA%E it-env.properties HHMEME, MK ShardingSphere HYJ Proxy. JDBC ##%
A, BEET AL, SRR,

Docker Y& I BC B &  ShardingSphere-Proxy 2 fit 1 = & 4 ik ¥ 1O, w®f DL fE
“test/e2e/fixture/src/test/assembly/bin/start.sh* SCfF[1) “JAVA_OPTS* H#RZH 2 MR FZEN I
Tz,
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S—=/=3

BITIAEZ
EENAE | EE1TFR

JEACE src/test/resources/env/it-env.properties fZHlIMIRG 4,
FITE e B AT AT AT Maven @i 21T -D HI 7 RBASTEA,

# BITIRIL, ZNMEAIRES 2R, Alit{fE: Standalone, Cluster
it.run.modes=Cluster

# HEREH, ZNMENEESHR. A¥EE: db, tbl, dbtbl_with_replica_query, replica_query
it.scenarios=db,tbl,dbtbl_with_replica_query,replica_query

# EBEE TN AR A
it.run.additional.cases=false
# ERETERENIE
it.run.smoke=false

# MEWERT, ILFEE, AI%EE: DOCKER, NATIVE
it.cluster.env.type=${it.env}

# ENEAENIGREE, ZNMERRIES SR, FliEE: jdbc, proxy, BAIAE: jdbc
it.cluster.adapters=jdbc

# XY, ZNETRESHMR. AIIEE: H2, MySQL, PostgreSQL, openGauss
it.cluster.databases=H2,MySQL,PostgreSQL,openGauss

# MR EIE R R GRS
it.cluster.database.mysql.image=mysql:8.2.0

# NATIVE B THIEEEZEEERKS
it.native.storage.host=127.0.0.1
it.native.storage.port=3306
it.native.storage.username=root
it.native.storage.password=123456

BITREIRET

« FREMIK 51 #1217 org.apache.shardingsphere.test.e2e.it.sql.${SQL-TYPE}.
General${SQL-TYPE}E2EIT BAF5hR[A SQL ZKAIHIMIAT 4,

<ft & O 5] % B AT org.apache.shardingsphere.test.e2e.it.sql.dml.
BatchDMLE2EIT, PUE21y DML IEAHREAIINIA addBatch () AYHE RIS [,

« Bk 51 #3247 org.apache.shardingsphere.test.e2e.it.sql.${SQL-TYPE}.
Additional${SQL-TYPE}E2EIT BASaN#i ¥ % JDBC 77 ik YIS 2, FRENIs 25
FEINE it.run.additional.cases=true JF/d,
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1517 Docker 1T,

./mvnw -B clean install -f test/e2e/pom.xml -Pit.env.docker -Dit.cluster.
adapters=proxy,jdbc -Dit.scenarios=${scenario_name_1l,scenario_name_2,scenario_name_
n} -Dit.cluster.databases=MySQL

BN EmLS AN —NHT 8 KNI/ Docker A apache/
shardingsphere-proxy-test:latest, R AVE K TMIAG, 7 AEHEA NI EBG,
oA, (A DA an o rT AR RS, BEREa TR

./mvnw -B clean install -f test/e2e/sql/pom.xml -Pit.env.docker -Dit.cluster.
adapters=proxy,jdbc -Dit.scenarios=${scenario_name_1,scenario_name_2,scenario_name_
n} -Dit.cluster.databases=MySQL

it#2 debug Docker B23HHY Proxy X3

BB PRI E S it-env.properties, K function.it.env.type IZE N docker; K EN A
BAREEBGRA, FI40 transaction.it.docker.mysql.version=mysql:5.7, HX@ELTmS4E
RN B, Flan:

# for operation, replace ${operation} with transaction. pipeline or showprocesslist
./mvhw -B clean install -am -pl test/e2e/operation/${operation} -Pit.env.docker -
DskipTests

# for e2e sql
./mvhw -B clean install -am -pl test/e2e/sql -Pit.env.docker -DskipTests -
Dspotless.apply.skip=true

2RI B $R 15 B EhAY Proxy

E2E A Proxy B4 ERIATFE T 3308 ¥ [ A T2 I A as YL, {84 IDEA %% IDE T EA] A&
a0~ IEHTT debug A48 Y Proxy fUAS:

IDEA -> Run -> Edit Configurations -> Add New Configuration -> Remote JVM Debug

IR NV AVEE: - Name: —PMHIRTERI4T, Hl40 e2e-debug, - Host: 1] LAV [A] docker FY IP, fil4n
127.0.0.1, - Port: YIR¥A 1 (FFELE F—HiZE), - use module classpath: T H i H 5% shardingsphere,

YmiRer L5 RS, £ IDEA # Run -> Run -> e2e-debug R 7] J5 5] IDEA HYIZFE debug,
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iti2iAiXi813 Testcontainer BENAY Proxy

TR Wi Testcontainer 33/ Proxy &8s, HIT Testcontainer JE5/H( 3308 ¥ifi 118
BRBUR, TEEE ERALEIRERBEIM Proxy 77T debug, AILUE I N7
3 debug Testcontainer /A5 Proxy &#s: - 7E Testcontainer HIHH B NZREFT — WA,
filan sql K= E2EContainerComposer -> containerComposer.start() ; JGHA—1T
FIWr s, IR AR —E LB, - mid iR Alt+ F8, BEAWRUERAEN, @il
docker ps #ZF containerComposer R Proxy X% 3308 MLAT¥¥H[1 (Testcontainer Xf
S 2 BENLAY) o - 2% ZRRIEIREIREBEN Proxy FIHT, K Remote JVM
Debug ECE Y Port BN _E—PHREEIRN I, #40 51837,

YmiELf LSRG, 7€ IDEA H Run -> Run -> e2e-debug -> debug BIR] J5 3/ IDEA HUIZFE debug,

ARED

1. nFMNR Oracle, TETE pom.xml H34/Il Oracle JXB{LHH ;

2. N T RIEMIAEER 2B 7 e, AT 2R R T 10 JF 10 RET R, EL21B81T

TR BT A TR
11.5 TEEEMIH
$RAEEANETI T B M RE T LS 52,

11.5.1 Sysbench ShardingSphere Proxy %= Rules £ 8EMiz

MiXBEY

X ShardingSphere-Proxy [ MySQL ME1THERERT L 1. sysbench E#ZE MySQL %#E 2. sysbench il

ShardingSphere-Proxy (X ZiE L MySQL)
TP ERALE, 52{#H ShardingSphere-Proxy X MySQL FIHIFE,

MIRIFRIE R

1. DBAHRHACE : HEFNERTERNERE, S8R ENFRSA, HARm B 7%,
2. ShardingSphere-Proxy tHXHCE : HEF = MEREZ % CPU, HARAT BT,
3. R K55 2550 5% 1] swap 731X,
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R

[mysqld]
innodb_buffer_pool_size=${MORE_THAN_DATA_SIZE}
innodb-log-file-size=3000000000
innodb-log-files-in-group=5
innodb-flush-log-at-trx-commit=0
innodb-change-buffer-max-size=40
back_log=900
innodb_max_dirty_pages_pct=75
innodb_open_files=20480
innodb_buffer_pool_dinstances=8
innodb_page_cleaners=8
innodb_purge_threads=2
innodb_read_io_threads=8
innodb_write_io_threads=8
table_open_cache=102400
log_timestamps=system
thread_cache_size=16384
transaction_isolation=READ-COMMITTED

# AIBEHITELIANR, EEMAKE DB tae, FLKEZHIT DB MAEHMIN,

ENTR

AJEIL sysbench B/ HITIKEL

ShardingSphere-Proxy

bin/start.sh

-Xmx16g -Xmsl6g -Xmn8g # A% JvM HHXZS%

config.yaml

databaseName: sharding_db

dataSources:
ds_0:
url: jdbcimysql://*x% ., %xx%, xx%, xk*:xx*xx/test?serverTimezone=UTC&useSSL=false # &
HONSHIFE
username: test
password:

connectionTimeoutMilliseconds: 30000
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idleTimeoutMilliseconds: 60000

maxLifetimeMilliseconds: 1800000

maxPoolSize: 200 # RAFEMIEH S{EMNHLZE? SENHLAHEREF—H, FREENIZRLHINN
PRIV

minPoolSize: 200 # H/\EEMIEN S{EMNHLE? SENHAHRE—H, FRENIEZPTENL
FEETRBIRC M

rules: []

Mt BrER

RS

sysbench oltp_read_write --mysql-host=${DB_IP} --mysql-port=${DB_PORT} --mysql-
user=${USER} --mysql-password=${PASSWD} --mysql-db=test --tables=10 --table-
size=1000000 --report-interval=10 --time=100 --threads=200 cleanup

sysbench oltp_read_write --mysql-host=${DB_IP} --mysql-port=${DB_PORT} --mysql-
user=${USER} --mysql-password=${PASSWD} --mysql-db=test --tables=10 --table-
size=1000000 --report-interval=10 --time=100 --threads=200 prepare

ENs<

sysbench oltp_read_write --mysql-host=${DB/PROXY_IP} --mysql-port=${DB/PROXY_PORT}
--mysql-user=${USER} --mysql-password=${PASSWD} --mysql-db=test --tables=10 --
table-size=1000000 --report-interval=10 --time=100 --threads=200 run

ENHRS D

sysbench 1.0.20 (using bundled LualIT 2.1.0-beta2)

Running the test with following options:

Number of threads: 200

Report intermediate results every 10 second(s)

Initializing random number generator from current time

Initializing worker threads...

Threads started!

# 8 10 WHRE—RNMHER, tps. BWIR. BWE. 95% LU LMWK

[ 16s ] thds: 200 tps: 11161.70 gps: 223453.06 (r/w/o: 156451.76/44658.51/22342.80)
lat (ms,95%): 27.17 err/s: 0.00 reconn/s: 0.00

[ 120s ] thds: 200 tps: 11731.00 gps: 234638.36 (r/w/o: 164251.67/46924.69/23462.
00) lat (ms,95%): 24.38 err/s: 0.00 reconn/s: 0.00
SQL statistics:

queries performed:
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read:
write:
other:
W (CoMMIT %)
total:
transactions:
BSWESH )
queries:
¥ ( SUWHITEERE )
ignored errors:
( BYRBETEIRE )
reconnects:
SWEERE )

General statistics:
total time:

total number of events:

DESH

Latency (ms):

min:

avg:

max:

95th percentile:
FIFERY

sum:

Threads fairness:
events (avg/stddev):

execution time (avg/stddev):

HFER 119.9977 ), IEEN 0.01

ENE R ETERENR

19560590
5588740
27943700

27943700
1397185 (11638.59 per sec.)

27943700 (232771.76 per sec.)

0] (0.00 per sec.)
0 (0.00 per sec.)
120.0463s
1397185
5.37
17.13
109.75
24 .83

23999546.19

6985.9250/34.74
5EAY 6985.9250 X event, fREEHN 34.74
119.9977/0.01

1. ShardingSphere-Proxy FiifEflk55#s CPU A=, FE0HFIH CPU NEE;

2. DB FRTEARSS 854S 10, WHIse ik iss;
3. RS M AR S A3 4% 10,

-
St
ik

pg

= 24 %
10N

LR IES

dr]

\

# 2EDE

#

H O H H H

BESH (

RITEAR

/N ERY
TIHERY
B AGERY
B 95%

TGz

BEET
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11.5.2 BenchmarkSQL ShardingSphere Proxy 53 5 148EMiz
i E

f#i /] BenchmarkSQL T.EJMfix ShardingSphere Proxy HJ43 F 46E,
M7 E

ShardingSphere Proxy X ##ifiidt BenchmarkSQL 5.0 31T TPC-C M, FRASZIHAARINZSP, Bench-
markSQL 1 0 B% HE I SCAS HOW-TO-RUN. txt BIA],

Mzt T2 R

5 N BARE R, 700 NEUE PR R TT MR AR D RES R EAATEGE . A BenchmarkSQL il
ShardingSphere Proxy B UGHITAN R %L,

TEBR9MES extraHistID

&% BenchmarkSQL H3% K run/runDatabaseBuild.sh, X% 1717,

(EZEGIE

AFTER_LOAD="1indexCreates foreignKeys extraHistID buildFinish"

(LR

AFTER_LOAD="1indexCreates buildFinish"

FEMIFIR KB HERIY
HE: AW RBIREMS IR R LM, AR ZRYE T2 Rn IS Rk TR s &
#2IUfEF Java 17 i51T ShardingSphere

%% ShardingSphere 7] PAffiF Java 8.
i F Java 17 Al ATEBRINIE L N R &2 ShardingSphere HITERE,
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ShardingSphere $3E 53 K ZiX

X BenchmarkSQL HY%HE S v, AT LA [E DA SR A warehouse id 1953 Foio

Hrp—13% bmsql_1item % H warehouse id, HIEEEE 10 H17: - nf PABL 4 _id ER5 A, (HR]RE
X RHA— Proxy EHZFRINFA Z D AFREIRIRIER, - BB, FERDMEIRIEAN, FIRE
RFBE BRI BRR, - 808 1 _1d BATVERE ST A, Bl40 1-50000 70 AR TEEARETR 0. 50001-100000 77
MTEEHRTR 1o

BenchmarkSQL IR SQL ¥ £

SELECT c_discount, c_last, c_credit, w_tax
FROM bmsql_customer

JOIN bmsql_warehouse ON (w_id = c_w_id)
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

SELECT o_id, o_entry_d, o_carrier_id

FROM bmsql_oorder

WHERE o_w_id = ? AND o_d_id = ? AND o_c_id = ?

AND o_id = (

SELECT max(o_1id)
FROM bmsql_oorder
WHERE o_w_id = ? AND o_d_id = ? AND o_c_id = ?
)

AR LA warehouse id E 977 i, DAL SQL ¥ AR A] ARC # 4 bindingTable:

rules:
- ISHARDING
bindingTables:
- bmsql_warehouse, bmsql_customer

- bmsqgl_stock, bmsql_district, bmsql_order_1line

PA warehouse id 73 i SERIEURE 77 A B E AT ASE ARSI 3%,

PostgreSQL JDBC URL S¥{E2iX

% BenchmarkSQL Fiff fi FHl (Y FC B S2 - ) JDBC URL MATIH%E, HIBEA conn [UMEH: - HiN1=5
defaultRowFetchSize=50 AJREJR/D ZATEEREEN fetch IREL, 75 BARYE SLRRMIIALE SLIE 24 4 K E
/o - HEINZEL reWriteBatchedInserts=true AJREIR/DHEE TR A BIFERS, BIA0HE S EPEE New Order
WSS HIHtERRA, T2 ARAE LRSS R OvE R &5 .,

props.pg Xk, BIBRIAENE 31T conn INZEUE:

db=postgres

driver=org.postgresql.Driver
conn=jdbc:postgresql://localhost:5432/postgres?defaultRowFetchSize=50&
reWriteBatchedInserts=true
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user=benchmarksql
password=PWbmsql

ShardingSphere Proxy global.yaml 23§71

proxy-backend-query-fetch-size ZHUEEKIMEN -1, BECH 50 LA DARERD 2174 RE
[ fetch {X¥1, proxy-frontend-executor-size Z¥(ERINMEN CPU * 2, A] RARHESZRRIMTEE SR 5k
/D& CPU*0.5 /e ; WIERE N NUMA, A DURAESERRIIAEE SRR E Y 84> CPU HUPB RS,

global.yaml XfFiiE:

props:
proxy-backend-query-fetch-size: 50
# proxy-frontend-executor-size: 32 # 4 & 32C aarché64
# proxy-frontend-executor-size: 12 # 2 & 12C24T x86

MR
BenchmarkSQL ${En &£ &

Pool size T HRHESLHR A IIE FLIE 4 %L,

databaseName: bmsql_sharding
dataSources:

ds_0:
url: jdbc:postgresql://db0.1ip:5432/bmsql
username: postgres
password: postgres
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

ds_1:
url: jdbc:postgresql://dbl.ip:5432/bmsql
username: postgres
password: postgres
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

ds_2:
url: jdbc:postgresql://db2.1ip:5432/bmsql
username: postgres

password: postgres
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connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

ds_3:
url: jdbc:postgresql://db3.1ip:5432/bmsql
username: postgres
password: postgres
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

rules:
— ISHARDING
bindingTables:
- bmsql_warehouse, bmsql_customer
- bmsql_stock, bmsql_district, bmsql_order_1line
defaultDatabaseStrategy:

none:
defaultTableStrategy:
none:
keyGenerators:
snowflake:
type: SNOWFLAKE
tables:

bmsql_config:
actualDataNodes: ds_0.bmsql_config

bmsql_warehouse:
actualDataNodes: ds_s${0..3}.bmsql_warehouse
databaseStrategy:
standard:
shardingColumn: w_id
shardingAlgorithmName: mod_4

bmsqgl_district:
actualDataNodes: ds_${0..3}.bmsql_district
databaseStrategy:
standard:
shardingColumn: d_w_id
shardingAlgorithmName: mod_4

bmsql_customer:
actualDataNodes: ds_s${0..3}.bmsql_customer
databaseStrategy:
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standard:
shardingColumn: c_w_id

shardingAlgorithmName: mod_4

bmsql_titem:
actualDataNodes: ds_s${0..3}.bmsql_item
databaseStrategy:
standard:
shardingColumn: 1i_1id
shardingAlgorithmName: mod_4

bmsgl_history:
actualDataNodes: ds_s${0..3}.bmsql_history
databaseStrategy:
standard:
shardingColumn: h_w_-id
shardingAlgorithmName: mod_4

bmsql_oorder:
actualDataNodes: ds_3${0..3}.bmsql_oorder
databaseStrategy:
standard:
shardingColumn: o_w_id
shardingAlgorithmName: mod_4

bmsqgl_stock:
actualDataNodes: ds_s${0..3}.bmsql_stock
databaseStrategy:
standard:
shardingColumn: s_w_id
shardingAlgorithmName: mod_4

bmsql_new_order:
actualDataNodes: ds_${0..3}.bmsql_new_order
databaseStrategy:
standard:
shardingColumn: no_w_-id
shardingAlgorithmName: mod_4

bmsgl_order_line:
actualDataNodes: ds_s${0..3}.bmsql_order_1line
databaseStrategy:
standard:
shardingColumn: ol_w_-id
shardingAlgorithmName: mod_4

shardingAlgorithms:
mod_4:
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type: MOD
props:
sharding-count: 4

BenchmarkSQL 5.0 PostgresQL iZ )%l

Create tables

create table bmsql_config (
cfg_name varchar(30) primary key,
cfg_value varchar (50)

)3

create table bmsql_warehouse (

w_id integer not null,
w_ytd decimal(12,2),
w_tax decimal(4,4),
w_name varchar (10),

w_street_1 varchar(20),
w_street_2 varchar(20),

w_city varchar (20),
w_state char(2),
w_zip char (9)

)

create table bmsql_district (

d_w_-d integer not null,
d_did integer not null,
d_ytd decimal(12,2),
d_tax decimal(4,4),

d_next_o_id dinteger,

d_name varchar (10),
d_street_1 varchar (20),
d_street_2 varchar (20),

d_city varchar (20),
d_state char(2),
d_zip char (9)

)

create table bmsql_customer (

c_w_id integer not null,
c_d_1id integer not null,
c_id integer not null,
c_discount decimal(4,4),

c_credit char(2),

c_last varchar(16),

c_first varchar(16),
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)3

c_credit_1lim
c_balance

c_ytd_payment
c_payment_cnt
c_delivery_cnt

c_street_1
c_street_2
c_city
c_state
c_zip
c_phone
c_since
c_middle

c_data

decimal(12,2),
decimal(12,2),
decimal(12,2),

integer,
integer,
varchar(20),
varchar (20),
varchar (20),
char(2),
char(9),
char(16),
timestamp,
char(2),
varchar (500)

create sequence bmsql_hist_id_seq;

create table bmsql_history (

)3

create table bmsql_new_order (

)3

hist_id dinteger,

h_c_1id integer,

h_c_d_1id -integer,

h_c_w_id integer,

h_d_did integer,

h_w_did integer,

h_date timestamp,

h_amount decimal(6,2),
h_data varchar (24)

no_w_id dnteger
no_d_id ‘nteger

no_o_id integer

not null

create table bmsql_oorder (

I

create table bmsqgl_order_1line (

o_w_-id
o_d_id

o_1id

o_c_id
o_carrier_1id
o_ol_cnt
o_all_local
o_entry_d

integer
integer

integer

integer,
integer,
integer,
integer,

timestamp

not null,
not null,

not

null,

not null,

not null,
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ol_w_id integer not null,
ol_d_1id integer not null,
ol_o_id integer not null,
ol_number integer not null,
ol_i_id integer not null,

ol_delivery_d timestamp,
ol_amount decimal(6,2),
ol_supply_w_id dinteger,
ol_quantity integer,
ol_dist_info char(24)

)3

create table bmsqgl_item (
G_1d integer not null,
i_name varchar(24),
i_price decimal(5,2),
i_data varchar(50),
i_im_id dnteger

)3

create table bmsql_stock (
s_w_id integer not null,
s_1i_1id integer not null,
s_quantity integer,
s_ytd integer,
s_order_cnt dinteger,
s_remote_cnt tinteger,
s_data varchar (50),
s_dist_01 char(24),
s_dist_02 char(24),
s_dist_03 char(24),
s_dist_04 char(24),
s_dist_05 char(24),
s_dist_06 char(24),
s_dist_07 char(24),
s_dist_08 char(24),
s_dist_09 char(24),
s_dist_10 char (24)
)3
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Create indexes

alter table bmsql_warehouse add constraint bmsql_warehouse_pkey

primary key (w_id);

alter table bmsql_district add constraint bmsql_district_pkey
primary key (d_w_id, d_id);

alter table bmsql_customer add constraint bmsql_customer_pkey

primary key (c_w_id, c_d_id, c_id);

create index bmsql_customer_idxl
on bmsql_customer (c_w_id, c_d_id, c_last, c_first);

alter table bmsqgl_oorder add constraint bmsql_oorder_pkey

primary key (o_w_id, o_d_id, o_id);

create unique index bmsql_oorder_idxl
on bmsql_oorder (o_w_id, o_d_id, o_carrier_id, o_id);

alter table bmsql_new_order add constraint bmsql_new_order_pkey

primary key (no_w_id, no_d_id, no_o_1id);

alter table bmsql_order_line add constraint bmsql_order_line_pkey

primary key (ol_w_id, ol_d_id, ol_o_id, ol_number);

alter table bmsql_stock add constraint bmsql_stock_pkey

primary key (s_w_id, s_i_id);

alter table bmsql_item add constraint bmsql_item_pkey
primary key (i_1id);

New Order Y%

stmtNewOrderSelectWhseCust

UPDATE bmsql_district
SET d_next_o_id = d_next_o_id + 1
WHERE d_w_1id = ? AND d_id = ?

stmtNewOrderSelectDist

SELECT d_tax, d_next_o_id
FROM bmsql_district
WHERE d_w_id = ? AND d_id = ?
FOR UPDATE

stmtNewOrderUpdateDist
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UPDATE bmsql_district
SET d_next_o_id = d_next_o_id + 1
WHERE d_w_1id = ? AND d_id = ?

stmtNewOrderInsertOrder

INSERT INTO bmsql_oorder (
o_id, o_d_id, o_w_id, o_c_id, o_entry_d,
o_ol_cnt, o_all_local)

VALUES (2, 2?2, 2, 2, 2?2, 2, 2)

stmtNewOrderInsertNewOrder

INSERT INTO bmsql_new_order (
no_o_id, no_d_1id, no_w_id)
VALUES (2, ?, ?)

stmtNewOrderSelectStock

SELECT s_quantity, s_data,
s_dist_01, s_dist_02, s_dist_03, s_dist_04,
s_dist_05, s_dist_06, s_dist_07, s_dist_08,
s_dist_09, s_dist_10
FROM bmsql_stock
WHERE s_w_id = ? AND s_i_id = ?
FOR UPDATE

stmtNewOrderSelectItem

SELECT 1i_price, i_name, i_data
FROM bmsql_ditem
WHERE +_id = ?

stmtNewOrderUpdateStock

UPDATE bmsql_stock
SET s_quantity = ?, s_ytd = s_ytd + ?,
s_order_cnt = s_order_cnt + 1,
s_remote_cnt = s_remote_cnt + ?
WHERE s_w_id = ? AND s_i_id = ?

stmtNewOrderInsertOrderLine

INSERT INTO bmsql_order_line (
ol_o_id, ol_d_id, ol_w_id, ol_number,
ol_i_id, ol_supply_w_id, ol_quantity,
ol_amount, ol_dist_info)

VALUES (2, 2?2, 2, 2, 2, 2, 2, 2, ?)
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Payment /53

stmtPaymentSelectWarehouse

SELECT w_name, w_street_1, w_street_2, w_city,
w_state, w_zip
FROM bmsql_warehouse
WHERE w_id = ?

stmtPaymentSelectDistrict

SELECT d_name, d_street_1, d_street_2, d_city,
d_state, d_zip
FROM bmsql_district
WHERE d_w_id = ? AND d_id = ?

stmtPaymentSelectCustomerListByLast

SELECT c_1id
FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_last = ?
ORDER BY c_first

stmtPaymentSelectCustomer

SELECT c_first, c_middle, c_last, c_street_1, c_street_2,
c_city, c_state, c_zip, c_phone, c_since, c_credit,
c_credit_1lim, c_discount, c_balance

FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?
FOR UPDATE

stmtPaymentSelectCustomerData

SELECT c_data
FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtPaymentUpdateWarehouse

UPDATE bmsqgl_warehouse
SET w_ytd = w_ytd + ?
WHERE w_-1id = ?

stmtPaymentUpdateDistrict

UPDATE bmsql_district
SET d_ytd = d_ytd + ?
WHERE d_w_1id = ? AND d_id = ?
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stmtPaymentUpdateCustomer

UPDATE bmsql_customer
SET c_balance = c_balance - ?,
c_ytd_payment = c_ytd_payment + ?7,
c_payment_cnt = c_payment_cnt + 1
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtPaymentUpdateCustomerWithData

UPDATE bmsqgl_customer
SET c_balance = c_balance - ?,
c_ytd_payment = c_ytd_payment + ?,

c_payment_cnt = c_payment_cnt + 1,
c_data = ?
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtPaymentInsertHistory

INSERT INTO bmsql_history (
h_c_id, h_c_d_id, h_c_w_id, h_d_id, h_w_id,
h_date, h_amount, h_data)

VALUES (2, 2, 2, 2, 2, 2, 2, ?)

Order Status /53

stmtOrderStatusSelectCustomerListByLast

SELECT c_1id
FROM bmsql_customer
WHERE c_w_1id = ? AND c_d_id = ? AND c_last
ORDER BY c_first

1
-~

stmtOrderStatusSelectCustomer

SELECT c_first, c_middle, c_last, c_balance
FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtOrderStatusSelectLastOrder

SELECT o_id, o_entry_d, o_carrier_id
FROM bmsql_oorder
WHERE o_w_id = ? AND o_d_id = ? AND o_c_id
AND o_id = (
SELECT max(o_-id)
FROM bmsql_oorder
WHERE o_w_id = ? AND o_d_id = ? AND o_c_id = ?

1
-~
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stmtOrderStatusSelectOrderLine

SELECT ol_1i_id, ol_supply_w_id, ol_quantity,
ol_amount, ol_delivery_d
FROM bmsql_order_1line
WHERE ol_w_id = ? AND ol_d_id = ? AND ol_o_id = ?
ORDER BY ol_w_id, ol_d_id, ol_o_id, ol_number

Stock level W53

stmtStockLevelSelectLow

SELECT count(x) AS low_stock FROM (
SELECT s_w_1id, s_i_id, s_quantity
FROM bmsql_stock
WHERE s_w_id = ? AND s_quantity < ? AND s_i_id IN (
SELECT ol_i_1id
FROM bmsql_district
JOIN bmsql_order_line ON ol_w_id = d_w_qid
AND ol_d_id = d_id
AND ol_o_id >= d_next_o_id - 20
AND ol_o_1id < d_next_o_id
WHERE d_w_1id = ? AND d_id = ?

) AS L

Delivery BG \'5%

stmtDeliveryBGSelectOldestNewOrder

SELECT no_o_i1id
FROM bmsql_new_order
WHERE no_w_id = ? AND no_d_qid
ORDER BY no_o_id ASC

]
-~

stmtDeliveryBGDeleteOldestNewOrder

DELETE FROM bmsql_new_order
WHERE no_w_id = ? AND no_d_id = ? AND no_o_id = ?

stmtDeliveryBGSelectOrder

SELECT o_c_id
FROM bmsql_oorder
WHERE o_w_1id = ? AND o_d_id = ? AND o_id = ?

stmtDeliveryBGUpdateOrder
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UPDATE bmsqgl_oorder
SET o_carrier_id = ?
WHERE o_w_1id = ? AND o_d_id = ? AND o_1id = ?

stmtDeliveryBGSelectSumOLAmount

SELECT sum(ol_amount) AS sum_ol_amount
FROM bmsql_order_1line
WHERE ol_w_id = ? AND ol_d_id = ? AND ol_o_id = ?

stmtDeliveryBGUpdateOrderLine

UPDATE bmsqgl_order_1line
SET ol_delivery_d = ?
WHERE ol_w_id = ? AND ol_d_id = ? AND ol_o_id = ?

stmtDeliveryBGUpdateCustomer

UPDATE bmsqgl_customer
SET c_balance = c_balance + ?,
c_delivery_cnt = c_delivery_cnt + 1
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

11.6 &K

TRBEE RIS [ 5,

11.6.1 SQL f##rmizk

WiRESE

SQL fENT ICTRESLAMIAIASE, TFRE R T SUFRRMNAN SQL,  DAK il fo i = ZdE B -

SQL #iE

TEE RN 724220 sql-case-1id, HXIWHY SQL, 7] DATEARFRIBIHRILE, FEERFEE

shardingsphere-test-it-parser BHRAFINFHMNIAR SQL BIR], fBAT test/it/parser/
src/main/resources/sql/supported/${SQL-TYPE}/*.xml,
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B S 54

W = IR BB R FAE test/it/parser/src/main/resources/case/${SQL-TYPE}/*.xml {£

xml SCPEHr, ATDAEXT R4, token, SQL SRMASFHEATHIS, HIANAT FAYMACE :

<parser-result-sets>
<parser-result sql-case-id="1insert_with_multiple_values">
<tables>
<table name="t_order" />
</tables>
<tokens>

<table-token start-index="12" table-name="t_order" length="7" />

</tokens>
<sharding-conditions>
<and-condition>

<condition column-name="order_id" table-name="t_order" operator=

"EQUAL">
<value literal="1" type="1int" />
</condition>
<condition column-name="user_id" table-name="t_order" operator=
"EQUAL">
<value literal="1" type="int" />
</condition>
</and-condition>
<and-condition>
<condition column-name="order_id" table-name="t_order" operator=
"EQUAL">
<value literal="2" type="1int" />
</condition>
<condition column-name="user_id" table-name="t_order" operator=
"EQUAL">

<value literal="2" type="1int" />
</condition>
</and-condition>
</sharding-conditions>
</parser-result>
</parser-result-sets>

BEL FEMNEEIE, FFRENALUET test/it/parser NANAYIIAG IS5 SQL MEHTHYIIIR T,
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11.6.2 SQL B
Bir

T A2 A 5 R B S K SQL, FFAREW B ERSLREHRFE T, SQL 5 T2 SQL s
NEEIAEE ] DUER I THY SQL. ‘& BRI E MRS S MEk 7y, AL SQL 5 Y iUAR
TR T IR 75 A TR AR Y

izt

SQL X EMIAHBIMLT test/it/rewriter Y test H1, SQL M5 HYMIIA I ZAKHMaN R IL A7
- A5 %
- IGRCE
 BUEEEE

X522 SQL E MR AL, BREHMS[EE—FE, @I Junit B Parameterized ZESEIRE test)\
resources HEHIIAZEA X MY xml SXE, AASEHABUI T —— 3475000,

INERCEAFINAE test\resources\yaml BEHIIASEAY NX A Y yaml 1B E T dataSources,shard-
ingRule, encryptRule %8, fIFa0T:

dataSources:
db: !!com.zaxxer.hikari.HikariDataSource
driverClassName: org.h2.Driver
jdbcUrl: jdbc:h2:mem:db;DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;MODE=MYSQL
username: sa

password:

## sharding #NI

rules:
- !'SHARDING
tables:
t_account:
actualDataNodes: db.t_account_s${0..1}
tableStrategy:
standard:
shardingColumn: account_-id
shardingAlgorithmName: account_table_inline
keyGenerateStrategy:

column: account_id
keyGeneratorName: snowflake
t_account_detail:
actualDataNodes: db.t_account_detail_s${0..1}
tableStrategy:
standard:
shardingColumn: order_id

shardingAlgorithmName: account_detail_table_inline
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bindingTables:
- t_account, t_account_detail
shardingAlgorithms:
account_table_inline:
type: INLINE
props:
algorithm-expression: t_account_${account_id % 2}
account_detail_table_inline:
type: INLINE
props:
algorithm-expression: t_account_detail_s${account_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

IR TEIE test\resources BAFTNAZSA RX M AT xml SXHH, KIEEHES, yaml-rule i
TE T INEE DL rule RUBLE XA, input #8& THRAIAR SQL AR ZS%Y, output $57E T HARFHY SQL PAK
28, H db-type HRE T SQL fRHTHIZEAL BRIAH SQL92, fil4n:

<rewrite-assertions yaml-rule="yaml/sharding/sharding-rule.yaml">
< -- BMBUEERITEAXEEN db-type ——>
<rewrite-assertion 1id="create_index_for_mysql" db-type="MySQL">
<input sql="CREATE INDEX -index_name ON t_account ('status')" />
<output sql="CREATE INDEX index_name ON t_account_0 ('status')" />
<output sql="CREATE INDEX index_name ON t_account_1 ('status')" />
</rewrite-assertion>
</rewrite-assertions>

HFBAE xml X HE MAEEE, BCELFHHN AT yam] BCE A, ] PAE AR B ST Java FXASHTIE N
RN R SQL T o

11.7 Pipeline E2E iz

11.7.1 B/

K UFE pipeline & M7= I REIERA M,
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11.7.2 MAIFIEEE

H A% 4 NATIVE 1 DOCKER,

1. NATIVE: BITEFREARNING, FEEANGS) ShardingSphere-Proxy LI FI iz FEILf, —
R T AL 1

2. DOCKER: JZfT1E Maven fifFHEEHT docker 3885, —M%H T GitHub Action, HA]ATEARNLIET,

XRVEHEZE . MySQL. PostgreSQL. openGauss.

11.7.3 RIS

BEHLER1Z test/e2e/operation/pipeline,

MRECE

${DOCKER-IMAGE} #%/1k docker B3 H%, Wimysql:5.7. ${DATABASE-TYPE} F/REHEEZRA,

H%:src/test/resources/env/-it-env.properties: }EACE X, - ${DATABASE-TYPE}/
global.yaml: ShardingSphere-Proxy FLE X ff, - ${DATABASE-TYPE}/initdb.sql: ¥HEENH
k. SQL XX, - ${DATABASE-TYPE}/*.cnf,*.conf: EUEERE X, - common/*.xml: MIHE]
] DistSQL X1, - scenario/: & MR R SQL X,

Wit A5
FABI7RBI: MySQLMigrationGeneralE2EIT, 78 & IIRERAN N : - EGIIER (AAER) - RIGIITH (E

BEANR) - ITREEE—BUIEARR - BdRE e SR - BT SRR 1 5 - BRI SRy
FFERFBE - (EFHAFE P AR SE TEERITERS

BT A
it-env.properties AT EMAAT OB Maven fi41T -D T REN, R7egs T E X M.
NATIVE IR 25D

1. fEAM/F3)) ShardingSphere-Proxy (fH 3307 ¥ii[1) : 23 proxy Ha) T, & B proxy/

bootstrap/src/main/resources/conf/global.yaml ZJ5fE IDE i2f7 org.apache.
shardingsphere.proxy.Bootstrap,

Proxy Bt & 1] DL & F: - test/e2e/operation/pipeline/src/test/resources/env/mysql/server-
8.yaml - test/e2e/operation/pipeline/src/test/resources/env/postgresql/global.yaml

test/e2e/operation/pipeline/src/test/resources/env/opengauss/global.yaml
2. JAFEMAIL (40 ZooKeeper) IR,
3. PAMySQL Mfil, it-env.properties AJ AECELNR:
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pipeline.it.env.type=NATIVE
pipeline.it.native.database=mysql
pipeline.it.native.mysql.username=root
pipeline.it.native.mysql.password=root
pipeline.it.native.mysql.port=3306

4. BREIMEIMAZ, F£ IDE BahiafT,

DOCKER IF1E /25

2% .github/workflows/e2e-pipeline.yml,
1. THsRG

./mvnw -B clean install -am -pl test/e2e/operation/pipeline -Pit.env.docker -
DskipTests

AL E@mLamEN —"MHT EE  WIKM  docker 1B  apache/
shardingsphere-proxy-test:latest,

ZHBIRE TIRRIAR L, BOAZE 3308,
QUERAUER T MAARES, AT HEA RN E A,

2. 1B it-env.properties AL E

pipeline.it.env.type=DOCKER

pipeline.it.docker.mysql.version=mysql:5.7

3. i8I Maven IB1 T B, BA MySQL yfl:

./mvnw -nsu -B dinstall -f test/e2e/operation/pipeline/pom.xml -Dpipeline.it.env.

type=docker -Dpipeline.it.docker.mysql.version=mysql:5.7
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12

FEAsE
A E T Apache ShardingSphere IR ARSZEIA T, IR EMHF 5%,
12.1 BUERBMY
SELECT FIELDS FROM WHERE CONDITIONS
>
status ACTIVE 18

.« SQL #&

SQL 2 Fi & 5 8RR RIARIEIE 5 o SQL it 5 | B A BT SQL F4F R gt SR IBTAMS, it Apache
ShardingSphere FRAEIFSZIIHIE R II6E,

ShardingSphere H /i 32 MySQL, PostgreSQL, SQLServer, Oracle, openGauss, ClickHouse, Doris, Hive,
Presto PAKTFE SQLI2 BITEII SQL 77 5. HIT SQL IBIERIE 7, HEMNAFEIE DB H SQL,

- BRFED UG
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Apache ShardingSphere H BifRAEARIFEH L, ST MySQL 1 PostgreSQL 1,
o FEMESCRE

Apache ShardingSphere N EHRFEIR M 7 T MERIRE S, RN —E 0 BdREREMRE T LR, #
fTot—E 8, DARECH PRI,

Rk, *TH—R AR, AR SQL MAE NREIEIEE, I RZIREARCCR:, M A
ShardingSphere HRHEHIHI 77 AT,

12.2 FIEEMX

Apache ShardingSphere &t 7 SQL 77 S®IFHIRE ), RESLINEHRETT & Z AR HahE6H#, Flan, FF
A DA A MySQL % P Ui J%4% ShardingSphere } & &5 T MySQL 77 5 HJ SQL, ShardingSphere ¢ H3/)
IR P S R R, EBh58Rl SQL 77 & #4#, 15[ PostgreSQL &5 A (7 (i 11 il

5QL1 sQL1 n
W MySQL 772 MySQL A= "My

v

MySQL =P ®
ShardingSphere
sQL2 '
, Q » QL 2 > @ PostgreSQL
0 ! MySQL /7= PostgerSQL A=
MySQL EF —
(=]

1 SQL 3 sqL 3’ R “4’/{
Nl IH MySQL 5= MariaDB 755 MariaDB

MySQL =%

12.3 EixF

12.3.1 EMAOEIESE

TEENMmAZE R, rules . props fll metadata 1 s DA YAML #& /A BEC &, PIEIE SO s RS2
AT HECE S EH nodes fEBEHRZE I RN G171 5, H T X A REHEE I R 25l statistics
el R R EEEIC T,

namespace

|—ru1es # EREMNEE

|— I—transaction
|- |- I—act‘ive_ve rsion
|— |— |—ver5'ions

b b o

I—props # BMEE

|— I—act‘ive_ver‘ison

|— I——versions

-

|—metadata # Metadata ECE
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[ D Eann Ean B R B R B R R i R R R R R R R R B B B R R R R R R B B B R B R R i R R R B R B R B R B B N

# TFHERTTEMECE

# BUERRZA
# hRES

4 FHTRENEE
# BUERRA

# HRE=S

# Schema %I&R

# REMEE

# FRES

# IESEAEE

I—act'i ve_verison # BUERRZA

# HRE=

# algorithm RN

# FRES

I—act'i ve_verison # EUERRZA

# HR&=

|—${keyGeneratorName} # keyGenerator &R

# BHERBW

I—act‘i ve_verison # BUERRZA

# HRES

|—${databaseName}

|— |—data_sources

I- |- I—un‘its

|‘ |‘ |‘ |—${dataSourceName}
|’ |' |— |- I—active_verison
I‘ |' I- |- |—vers‘ions

A S
S —

I' |- '—nodes

|’ |‘ |’ |—${dataSourceName}
|‘ |' |' |- I—act‘ive_ver'ison
I‘ |‘ I' |- l—versions

A S S N
Lo =

|— |—schemas

I' |' |—${schemaName}

|‘ |- |- |—tab1es

|' |' |‘ |‘ |—${tab1eName}
I' |‘ |' |‘ |— |——act'ive_ver-ison # BUERARAS
I' |' I' |‘ |‘ I—vers-ions
Y R N S N
N S R S

|‘ |- |- l—v-iews

I' |‘ |' |- |—${v1'ewName}
A S R

|‘ |‘ |‘ |- |- l—versﬁons
N S S N
R N R S i

|- l—rules

|' |- I——sharding

|‘ |- |- |—algor‘ithms

|_ |_ |_ |' |—${a1gor1’tthame}
I' |‘ |’ |' |— I——act‘ive_ver'ison # BUERRAS
|' |‘ |‘ |- |- l—versions
b F O F b b
S S S S

|— |— |— |—key_generators
S S

R N

|‘ |‘ |‘ |- l—verS'ions
S N S
A S

|‘ |- |- l—tables

|' |_ |' |' |'—${tableName}
A S R

I' |' I’ |‘ |' I—versions
T T
A N T

12.3. %

544



Apache ShardingSphere document

=)
o
o
D
0

[ i e B e R B R R EE B R B R R R B R R

F
F

F
F
F
F
F

_I__I__I__I__I__I_—I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I_

[rules

I—compute_nodes

I—onl'ine
|—proxy
F |—uu1D
A

N

|—ShOW_p rocess_Llist_trigger
F F—process_id:uuID

I——Iabels
F F—uu1D

I——qual‘i fied_data_sources

# Proxy LfIMgE—4RIR

# JDBC SEfIME—#RiR

|—${databaseName .groupName.dataSourceName}

|—${databaseName .groupName.dataSourceName}

statistics
|—databases

|—sha rdingsphere

|— I—schemas

|— |—shard‘ingsphere

||: F F —tables # R&R
S S

ERMNECE, FHIE.

transaction:

defaultType: XA

providerType: Atomikos

|—cluste r_information

# BEERX
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[props
BHRE, FEES W E T,

kernel-executor-size: 20

sql-show: true

/metadata/${databaseName}/data_sources/units/ds_0/versions/0

BUEEERNN, AREIEEEREEEBIER (540 DBCP, C3P0, Druid, HikariCP),

ds_0:
initializationFailTimeout: 1
validationTimeout: 5000
maxLifetime: 1800000
leakDetectionThreshold: 0
minimumIdle: 1
password: root
idleTimeout: 60000
jdbcUrl: jdbc:mysql://127.0.0.1:3306/ds_0?serverTimezone=UTC&useSSL=false
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
maximumPoolSize: 50
connectionTimeout: 30000
username: root

poolName: HikariPool-1

/metadata/${databaseName}/data_sources/nodes/ds_0/versions/0

B e ithry, ARBIEFERMEIERER (B4 HikariCP).

ds_0:
initializationFailTimeout: 1
validationTimeout: 5000
maxLifetime: 1800000
leakDetectionThreshold: ©
minimumIdle: 1
password: root
idleTimeout: 60000
jdbcUrl: jdbc:mysql://127.0.0.1:3306/ds_0?serverTimezone=UTC&useSSL=false
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
maximumPoolSize: 50
connectionTimeout: 30000
username: root

poolName: HikariPool-1
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/metadata/${databaseName}/rules/sharding/tables/t_order/versions/0

73R AIBCE.

actualDataNodes: ds_${0..1}.t_order_${0..1}
auditStrategy:
allowHintDisable: true
auditorNames:
- t_order_dml_sharding_conditions_0
databaseStrategy:
standard:
shardingAlgorithmName: t_order_database_inline
shardingColumn: user_-id
keyGenerateStrategy:
column: another_did
keyGeneratorName: t_order_snowflake
logicTable: t_order
tableStrategy:
standard:
shardingAlgorithmName: t_order_table_inline

shardingColumn: order_id

/metadata/database N ame/schemas/{schemaName}/tables/t_order/versions/0

REHBCE, DR AT 7,

name: t_order # RZ
columns: # 7l
id: # Bl&

caseSensitive: false
dataType: 0
generated: false
name: 1id
primaryKey: trues
order_did:
caseSensitive: false
dataType: 0
generated: false
name: order_id
primaryKey: false
indexs: # 25|
t_user_order_+id_index: # R3|H
name: t_user_order_id_index
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[nodes/compute_nodes

BURFEVIMNGISTROINER, FIHRBAANa TRAIARR, BITEFIFRRREM UUID £, S5
BHEHT A R, B TIEBIFRALONIRIN T A, HRHI BLRINTEN, AR BaliEEL RO X ey
RV ARG RIEA T H S i 2 ) 5 R] 55

/nodes/qualified_data_sources

A DUGERE B ME, aahasE M,

12.4 $UES R/

ShardingSphere #5573 F U EEAT N E AR, &2 GFREHTEIRIUE, 7TBA%3 7 Simple Push Down
THEJRFEFD SQL Federation $AfT51% 2, Simple Push Down FHERFEH SQL f#fr => SQL #P%E
=> SQL E&H => SQL X5 => SQL {7 => HERVIAHAMK, TEHTLEFRED 7R T SQL
1T, SQL Federation #UTHIZ MR SQL ##HT => SQL 4BE => ZBEMK => ¥EBEMRK => HUE
RIBY => BFHITHM, SQL Federation f1T5 AN TR BALMAYIERIU ., TERACIITI B
Standard Wi, AOULEHIZHE SQL MATE . X5, $UTHIEI,

Micro Kernel

Metadata ) SQL Parse
—— l

SQL Binder

Simple Push Down 5QL Federation

A4 r — X
SQL Router | SQL Optimizer
v '

SQL Rewriter Data Fetcher

]
SQL Executor Operation Calc

S —

v

Result Merger
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12.4.1 SQL fitf

NIRRT RNBIR AT, SCIEIRNEMAT 89 SQL Hx 0 N— NN AR Y BAl, PR BT AT 2
Xt SQL MHTHEMR, FHEmZARIRH N I, bt B I EEaR, IERI, Hip I, oA, REHEE
DIUSE. TS AN AT REF BB & A AR,

12.4.2 SQL 28

ARFERENT bR SCUCECH P ECE R 70 3R, HFAERBR B R. B RiSCR 0 A AN R

12.4.3 SQL X5

e SQL T NEE KR A DUEMPUTRIIER, SQL T 7 MIEMIES G UL T,

12.4.4 SQL 1T

i 2 AR T ER AP IT,

12.4.5 R 13H

KM PUTEE REIIH DMEFIEII S — JDBC #2 O, &5RHAFEFERAIEFH. NI HFEE H 2
FHR A E A LR T,

12.4.6 Tk

i Federation ${T5% OF&kH) #2374, XMNXBEER., 7EESEENERBITMA, FNZRFEZ
DNEHEELHIN A NER, NEFEAR AR BRI, @R ERHEE,

12.4.7 fRIh5|E8

X FHAMRFEIES, SQL BHLHE ML, R, BMRRETIEEMNHEES, KX SQL WiGE#H
1TEtT, SEMEMREIES (W: JavalBE. CIBS. GoiBEsS%) HIEARKXH,

HRIBER

AT IR 7 TR TE AT RE TR T TRIVE AT 23 T4 SQL Hv N A nI 2 IR 415, 78 Token, F

IRIEA R ZETT 5 e R 781, ReHIAZO Xy, RRX, FmaEfRER. HEHiERpes
R VR AT d A R O TR BT,

fian, AR SQL:

SELECT id, name FROM t_user WHERE status = 'ACTIVE' AND age > 18
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fit ZJE B AR TR WL TR,

l

SELECT

l l

WHERE CONDITIONS

AND

|
! !

FIELDS FROM

NTETHR, WMRIEER RIS TH Token HZREIFR, LR Token AL RN, KEFRHEE
AR

&G, BT visitor MR B HEEEA @dEEE (SQLStatement) EHRRD TR
R, IFRICEFTRER BN E WAL E, M A AT N RS E IR (Select Items), #AF
& (Table). 73/ 4fF (Sharding Condition). HIYFH#{EE (Auto increment Primary Key). HiF(E
& (Order By). 7+#fEE (Group By) PAN43TUERE (Limit, Rownum. Top). SQL HI—{RfEHTIIE
SEARAE], — D Token #% SQL JRA MR A TRENT, PEREIR S, HEEISMEIRE SQL FEM
TR, TEMATIHUR AL T S REWRER SQL 77 & 5L,

SQL f#h5I1%E

A

SQL HT1E N 2 3267 fhR% 0, HPERERIFRA M R iR EZ A R 5hR. ShardingSphere f SQL fi#
Mrasedlh 7 3 FR= R BEHER,

X SQL fi#tfras iy TIBRMERE S HRIESEIN, 1E 1.4.x ZHTAYMAE A Druid £9 SQL gt ds, &Ehn
ik, ErMREmEH TS,

55 4R SQL it a8 M 1.5.x hRATT4E, ShardingSphere %M 524 H WY SQL fi@#i5 1%, BT HEARRF,
ShardingSphere 3175 2K SQL # h— st 2R IEIEWN, WefEd yimassi=tHT e, ©
KX SQL HIRFRM /73, (UHRIEREHE » i R EER BN, Kt SQL kT :RERI S A M52 T3

— IR .

12.4. BIESH 550



Apache ShardingSphere document

B =R SQL NTERM 3.0.x KRATT4E, Z#H ANTLR {E4 SQL @i 51 r 4 plias, F%A Visit 75
UM AST H1EREX SQL Statement, M 5.0.x MiRATHIG, Mt s [BERV A T o2 iR RS, [RIRIER S —
RFEHTIS BN AST TR AR, J7 8 MIXERARBUEF] SQL RUMRITEIR, SRIZE MR RCR, R FRATEIX
FFRH PreparedStatement JXff SQL MiZm iz 77 2RI A 14 RE,

THRER

s

- TRALIRSTHY SQL fiFt L RE
o A DUIRH 77 RN IR MU T sefiEek. (R T ANTLR)
« XFFZ ISR SQL AT

£ e SRS

MySQL XFE,
PostgreSQL ~ SZ#¥,
SQLServer ¥
Oracle X
SQL92 X
openGauss X
ClickHouse Z#¥

ab gt
I# 8

Doris XEE
Hive X
Presto XFF

API {EH

« 5| A\ Maven i

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-parser-sql-engine</artifactId>
<version>${project.version}</version>

</dependency>

<I-- WRIFBFESINEEASHEIAER (L1 MysQL AfBl), SILURNFIEZFNA S, R URAINERRIN

-—>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-parser-sql-mysql</artifactId>
<version>${project.version}</version>

</dependency>

- REGETER

12.4. BIESH 551



Apache ShardingSphere document

CacheOption cacheOption = new CacheOption(128, 1024L);
SQLParserEngine parserEngine = new SQLParserEngine("MySQL", cacheOption);

ParseASTNode parseASTNode = parserEngine.parse(sql, useCache);

« JREY SQLStatement

CacheOption cacheOption = new CacheOption(128, 1024L);

SQLParserEngine parserEngine = new SQLParserEngine('"MySQL", cacheOption);
ParseASTNode parseASTNode = parserEngine.parse(sql, useCache);
SQLVisitorEngine sqlVisitorEngine = new SQLVisitorEngine(sql, "STATEMENT",
useCache, new Properties());

SQLStatement sqlStatement = sqlVisitorEngine.visit(parseASTNode);

12.4.8 I{H5|ZE

ARV b NSO URECER AR R A o ok, FFAE RGBS S AR XT3 0 s RY SQL,  ARYE 7 Fr iR
AFEATDAI A BB E (0 BRI RS S). ZREH (0 RARIERTZ IN) AVEEES (0
Fr IR PERT 2 BETWEEN) . A% 70 Fr 82T SQL MR AT 1% B H

73 SR R P DR A e A B e T T BC R, BURENER T =B8R, BRI R RIER
BRI R, WAy, YO PR MRS, AP TECE R A RIS AN RS, AT DAMRYE (A 75
TRERE G AR, aRAC S BHE BaNERRER, w] DWEITCTHRA - X E0 A okEg, BalhEdE
JPEFR AR 70 AR E R RI AT, R 8 A R A BA B 4ERIEE /). £ ShardingSphere f
LMK, SRR T 4.x IT R,

palatil::

AR RSB TR AR, S MBS . PRIERS AN R /RS FIX 3 MR,

EiZi%H

T ELRR IS RO AR PEAN T %, B R R Hint (/] HintAPI EREER B ZEFER) 770k, FHH
ERADEARTRRIAE T, WA DORE% SQL MNTAI 2 G RIS RIAH . KL ErHAERL, AIbATE
W&, BE XEERFE AR SQL, BRI HIER] DU T R8N E SQL FPEIIZ = BN, %
BT EARE D RN 3,

hintManager.setDatabaseShardingValue(3);

RUNFEHEE N value % 2, H—NEHE t_order XM 2 NELJE t_order_0 fl t_order_1 i,
S SQL ¥ AE t_order_1 BT, T2 API FREDFEH:

String sql = "SELECT * FROM t_order";

try (
HintManager hintManager = HintManager.getInstance();
Connection conn = dataSource.getConnection();
PreparedStatement pstmt = conn.prepareStatement(sql)) {
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hintManager.setDatabaseShardingValue(3);
try (ResultSet rs = pstmt.executeQuery()) {
while (rs.next()) {
/...

FRAERRE

PRERS HIJZ ShardingSphere BONHEFAEAI T A7, BRIERTEREZ A& REE BN E ST R
ZAIRERE W SQL, 40 FIsBEIFRE TSI, BHASREEARE (R), H70His5EfT /2 BETWEEN
B IN B, MIEHEERA—EEAME—E (R), RIt—%i2H SQL &R REHIF 7 N2 F M THITHY
HSSQL, IR, WRILHE order_id FAFEUIREGHTRAR 2 Fr, — M EARE WY SQL AN

SELECT * FROM t_order WHERE order_id IN (1, 2);

R 2% B IS RN -

SELECT * FROM t_order_0 WHERE order_id IN (1, 2);
SELECT * FROM t_order_1 WHERE order_id IN (1, 2);

PE R RE RS ARE G R EMMEREAE Y, 25015, MR — M EYERNCEE IR SQL 40
T

SELECT * FROM t_order o JOIN t_order_item i ON o.order_id=1i.order_id WHERE order_
id IN (1, 2);

AR B8 I HISS SR NN -

SELECT * FROM t_order_0 o JOIN t_order_item_0@ i ON o.order_id=1i.order_id WHERE
order_id IN (1, 2);
SELECT * FROM t_order_1 o JOIN t_order_item_1 i ON o.order_id=i.order_id WHERE
order_id IN (1, 2);

APV, SQL Hr I E 5 82 — 5,

HR/RE&H

HR/RE R RE RN, EIIERIEIE R CRE A AN, HIARE R R SRR E
LN R RREEHIT, R EAREITE) SQL HARFLEHERKR, LB HAIGE RN :

SELECT * FROM t_order_0 o JOIN t_order_item_0 i ON o.order_id=i.order_id WHERE
order_id IN (1, 2);
SELECT * FROM t_order_0 o JOIN t_order_item_1 i ON o.order_id=1i.order_id WHERE
order_id IN (1, 2);
SELECT * FROM t_order_1 o JOIN t_order_item_© i ON o.order_id=1i.order_id WHERE
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order_id IN (1, 2);
SELECT * FROM t_order_1 o JOIN t_order_item_1 i ON o.order_id=1i.order_id WHERE
order_id IN (1, 2);

HR/RES A PERERRAK, TEEEH]

&%

XA EET 7 A EER SQL, WISRI™ R AT e ARYE SQL ZRAUSCRT DA o N 2 PERBR . 22 H
ESBIFE R, AR E AT BT 3K 5 AR,

EERKH

SRS B T A FRA B e R 5 OB R R A OCHI T B aRIIRME, F A A AR DQL
DML, DA DDL %, fil4n:

SELECT * FROM t_order WHERE good_prority IN (1, 10);

W= h i EEEFRIFTE R, B L E RN AR A, REWILELS AT, B SRy

SELECT x* FROM t_order_0 WHERE good_prority IN (1, 10);
SELECT x FROM t_order_1 WHERE good_prority IN (1, 10);
SELECT * FROM t_order_2 WHERE good_prority IN (1, 10);
SELECT * FROM t_order_3 WHERE good_prority IN (1, 10);

EERH

SERS A T A BN BE R IR, GRS T IR BAY SET JUBHRE I E M <, DA TCL IXFEN%HE
FSEfEA, ERXMENT, SREEEENSFENETTE2FILRENESE, HAERLEFHRT
A<, Bign:

SET autocommit=0;

£ t_order 47, t_order & 2 NENJE, NEFRETE t_order_0 1 t_order_1 FHIHUTIX R
2,

2 3{FIEREH

LSLBIES T DCL 181E, OGBS BERERSLH, it — DL &2/ Schema,
NSRRI SE B RAT IR, BilAn:

CREATE USER customer@l27.0.0.1 +identified BY '123';

XA RHERTA B R SCEARE LB AT, DABEER customer FH AT AV A1 — NS,
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BRI’

R HA TR —BELREFERNT R, ENGFEMEREEFIMER AR IRBE R, Flan:
DESCRIBE t_order;

t_order Y NESEER t_order_0, t_order_1 FFEIRLEMIAHIE, FrlUX NS EMLRELR BIESFHIIT—
R,

FEETESER

RELDAT i FH A 1 Bk SQL AT E5cHE ZE A4/, foilan :

USE order_db;

NS RSEELBIRZEFIIT, [A8 ShardingSphere R /212 4 Schema /5, TEFR 5L
P8 Schema (a4 B IEEHIRFEH,

B 5 | ARSI 2 U R 1

E&ER

EE—

DQL & DML & DD

SN o o

Ei2EDAL

use database PEBRRR

TS HE
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12.4.9 E5|E

AR EI2 AR 1 52 AR T HY SQL, HTRENS ELREE HSLRYEHR AR IT, SQL Bk il T-#iZ % SQL
S NAE L SEEE T AT DUERS P THY SQL. "B BAR IEMME G LR G R 72

It S

FEHEERIFRT, TERRICEREHRAIRLE V2 R B LR AIR, (L ER
ATRERAIILE . BribzAh, EEIREHIRI 05 BB IEF A,

AR S

TEBE FANRRFTEAERAAFR, RIIZFRCAK Schema #47K,

RO G RAGRIENEHRAE A SQL IR, FRHEKE NEIRIER, REFAE 22—t
IR AT SQL MATAMTHYIZ e M — DR BRAIHI 7148, 512 SQL v:

SELECT order_id FROM t_order WHERE order_id=1;

Ri%1% SQL EC & 7 - order_id, 7 H. order_id=1 A& M, KHBEZEDHE 1, ALAKE 251 SQL M
%A

SELECT order_id FROM t_order_1 WHERE order_id=1;

FEIX A AT SR SQL 735t 7, B A5RF SQL AT M GIETAMM I IE R R, 0@ IS 1 ER AR 6t
HLAT LAXE] SQL 5 IRER, (HI2 N7, MUCIE (OB 747 ER R B R IEMRTES SQL 17

SELECT order_id FROM t_order WHERE order_id=1 AND remarks=' t_order xxx';
IEWRE 1Y SQL W12

SELECT order_id FROM t_order_1 WHERE order_id=1 AND remarks=' t_order xxx';
iE:

SELECT order_id FROM t_order_1 WHERE order_id=1 AND remarks=' t_order_1 xxx';
TR M RE S H RAFRIIZEMATAT, KA REIEI & SR 745 R e 7 RS SQL.
NHERE IR 2 SQL X E 5t

SELECT t_order.order_id FROM t_order WHERE t_order.order_id=1 AND remarks=' t_order

I SQL R ATEN FERHIARIATT, HILTE SQL 25 T & —JFF B

SELECT t_order_1l.order_id FROM t_order_1 WHERE t_order_1l.order_id=1 AND remarks="'

t_order xxx';
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AN SQL HE X 1 3RHIAI4, WITCTRERAIZ —Es, R4 5 RSAHRIREmLt, Fln:

SELECT t_order.order_id FROM t_order AS t_order WHERE t_order.order_id=1 AND

remarks="' t_order xxx';

SQL 5 WYX TR Z LG RARHA] AT

SELECT t_order.order_id FROM t_order_1 AS t_order WHERE t_order.order_id=1 AND

remarks="' t_order xxx';

RG|4HRES — M RRERE FARRTRT, EREREES (W MySQL, SQLServer), 5172 URNYEE
O, EARIARAFRIRT D2 A DAEAR; TAES SN — L 8dm % (4 PostgreSQL, Oracle), %3l
& BRI BIRERY, BMERERIEARRIR ERRSG], B IHE R FRA M,

£ ShardingSphere 1, &3 Schema 77 N5 EHRINL —H#, ©RMHZH Schema ZKEMH —HEIER,
[Altt, ShardingSphere FF22RtFH 4L SQL H 5 11248 Schema F N HSLAYEHE)E Schema,

ShardingSphere HH{IEAXFEE DQL #1 DML &+ i Schema, © BRI SHREEHEEEHIEAH
i/ Schema, #il40:

SHOW COLUMNS FROM t_order FROM order_ds;

Schema HJXE 15K K IZH Schema KA REM BT X, W5 NN EKEIR —DIEFHAIEE

Schema,

#51

THEAEAEIEA PR IEE ARG S B —MIE0Z ShardingSphere 752745 S A I R U .
B, (IR RAEBIE &MY SQL R[], XAPE N £ 2 2% X GROUP BY #il ORDER BY, #5347
N, T2 ARHE GROUP BY 1 ORDER BY HYFERIUHAT o 4HANHET, HUIRREE SQL AR5 IRl
SO HTEHEF I, MIFREON LG SQL TS, Je&— Nalh SQL i AS RIAH TR = Bz R

SELECT order_id, user_id FROM t_order ORDER BY user_id;

HT# ] user_id #1THEE, fELERIAHPFEREBIRIE user_id FIEWE, 1 LM SQL /ZREEIREL
Fl| user_id BHER), RILICFE,

WNEIEREI R A S RITF N RS, MFZEHATHS, LT SQL:

SELECT order_id FROM t_order ORDER BY user_-id;

BT J54A SQL HH AU & 7R EAES R 7R ZAREAY user_id, [KIILFRZR SQL HEATHMIIME . #0l
ZJEHI SQL J2:

SELECT order_id, user_id AS ORDER_BY_DERIVED_O FROM t_order ORDER BY user_id;

EfRF—RHE, IR SHFEERRRRISI, N2 fkhsE, MH, £ SELECT iBf)H S * /Y SQL, thaiR
PERATTEIRE RIE AN, R — MO EZHT SQL #MlIb 5t :
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SELECT o.x FROM t_order o, t_order_item i WHERE o.order_id=1i.order_id ORDER BY
user_id, order_item_id;

BAMEIZ A t_order_item RFEE order_item_id 51, HRAMBRNTHIRISEATA, ELERIDIEN,
HEF Y user_id BFETET t_order XHH, JTLFHAM; order_item_id JAN7E t_order H, AR ZE4b
5, ¥FIZ G SQL 2

SELECT o.*, order_item_id AS ORDER_BY_DERIVED_O FROM t_order o, t_order_item i
WHERE o.order_id=1i.order_id ORDER BY user_id, order_item_id;

S — B LR AVG RE R, fFE AR, i (avgl + avg2 + avg3) / 3 HHHEFIIEH
RIEH, FEKXE N (suml + sum2 + sum3) / (countl + count2 + count3), XFLFHEREE S AVG 1 SQL
M5 SUM 1 COUNT, FHTESERIAFFITEHiHHEFE9{E, HIaBAT SQL:

SELECT AVG(price) FROM t_order WHERE user_id=1;
HEIT

SELECT COUNT(price) AS AVG_DERIVED_COUNT_O, SUM(price) AS AVG_DERIVED_SUM_O FROM t_
order WHERE user_id=1;

SR RERSIEIT 45 FRAF IERR Y TR fE

g — b S 2 TESAAT INSERT HY SQL IE A, WIEREEAEGEE B £, 2LHESAFRFERN, H
BE R B 5 E R TOIEW R A g N RY EHEME—AY, [Kith ShardingSphere #2485 7704 =X B 4 5
A4 pl g, Bl DUBIS b, TEE 77 e R sa R, VALK 1 =X B 1 T S I A e
WA B ER, 70X B ERAAEBCRIERE N i, XEAERAS SQL MEMHXINE, 2
BEEE, fBRI%% t_order I FEHEE order_id, JRUAMY SQL H:

INSERT INTO t_order (' fieldl', ‘field2') VALUES (10, 1);

AIAVER], Fid SQL I ARE & AN R, BREKIEEBITERN, ShardingSphere FLE H I FH# /5,
SQL K5 H:

INSERT INTO t_order ( fieldl', "field2 ', order_id) VALUES (10, 1, XXXXX);

M5 J5 1 SQL ¥ 7E INSERT FIELD A1 INSERT VALUE F % 5 30534 hin 3= 88 471 4 A% DA N B Bl A2 B B 38 ==
H(EH, IR SQL HY xxxxx Fom H B4 A B 1 F8HE,

4GNSR INSERT Y SQL HHF AR & RNFISFR, ShardingSphere AT AKRYEAIMT S £ NI AR R IT/E B
HFIEE N L, AR TR, Fla, FH4GHT SQL J:

INSERT INTO t_order VALUES (10, 1);

25 Y SQL 5 IUAE LS AE OB I AL 5 48 = BT ] -

INSERT INTO t_order VALUES (xxxxx, 10, 1);

B BT, WRER SRR 7 NS SQL, NIHFRENRE SHFIRANFT, THRNE SQL AH,
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SBTUEIE

MENEHE AR B 7 TR S BRI = B AR, i 10 58dE h—i1, BGE 2 i, £
Fr IR RAREX LIMIT 10, 10, A3 2 5 BAREHE R S5 R AT 10 25802 R IEMTY, 256115H0H, 75 SQL
N

SELECT score FROM t_score ORDER BY score DESC LIMIT 1, 2;

TEER T AT SQL G 1Y 70 BTHATEE R

t score 0 t score 1
100 95
90 85
80 75
BiagR | |
t score 0 t score 1
90 85
80 75
Uﬂ#%%! |
85
80

BT EFPRR, FBERS N R E R A B U5 2 S5 3 FREdE, MIZJE 95 #1906, T
17089 SQL HEEMEF MR AIRENEE 2 LM% 3 5:8UiE, B t_score_0 FHIRE/Z 90 F1 80; M t_score_1
RAIREZ 85 Fl 75, BIMHEATEERIAFFN, HEEMIREY 90, 80, 85 Fll 75 ZHB#ATIHI, AL
R TLIRELEI, AR ATREIRTS IERIRTSE R

IEEIBTR R R 2 DS O LIMIT 0, 3, HUHIFTHRIMIUEEE, BaEHF AR H IR
8. FEER T T SQL G Z JG 7 TTHATAE R

12.4. BIESH 559



Apache ShardingSphere document

SELECT score FROM t_score ORDER BY score DESC LIMIT O, 3

t score O t score 1
100 95
90 85
80 75
IEI?F%%! |
95
90

RRE A% B B &R S HE, (M LIMIT 73 0077 AR, A1RZ 7575 R] DU 68 A LIMIT 34T
DI HATMEITICSR R ST R KRG, s By RS 1D /Eh MR E AR 2
e,

IR RBIER, WREHSMAFNTRBE SQL, NAFBEKTSHEFIRAF, THALE SQL KH,

#HEHFS

FERE AL R AR SQL I, 4N SR ARIEHRZES 70 A i), AR ATREXT SQL TR S KB L4 22 R
HNBEAEES, WmARESERREN AR ZAET, EWETHRIER T AMEET SRR DR
B, MASERT AR, TR ARENLAAUE 2 R0 R IR, 256158, 41T SQL:

INSERT INTO t_order (order_id, xxx) VALUES (1, 'xxx'), (2, "xxx"'), (3, "xxx');

BRI EE R AZ IR order_id FIFHBIE T NI, DURIXSE SQL RRYRAEITEN, RERKIXEH
PEPESERL SQL BIHT, IR i 25 ANMERIIIE S, BARRERFE ) H EIRSRANEEEA GRS HE
WIEAIEH, (B ETURBURRISSE T A G, IR ZR SQL 5 h:

INSERT INTO t_order_0 (order_id, xxx) VALUES (2, 'xxx');
INSERT INTO t_order_1 (order_id, xxx) VALUES (1, 'xxx'), (3, "xxx');

fEH IN &R SHEEMAHIARL, N IN BEH A SERIRE RS REIR, EIIX IN ERR%
5, AR AR, QNPT SQL:

SELECT * FROM t_order WHERE order_id IN (1, 2, 3);

K5
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SELECT * FROM t_order_0 WHERE order_id IN (2);
SELECT * FROM t_order_1 WHERE order_id IN (1, 3);

A DUl — R A & 6E, ShardingSphere BN ISR SCHLI NS TRlG, HAETHIRE SR E:

SELECT * FROM t_order_0 WHERE order_id IN (1, 2, 3);
SELECT * FROM t_order_1 WHERE order_id IN (1, 2, 3);

AR SQL MIHITEE B IERIRY, (HIFRIBEIRIAI EITBCR,

s

A 'E B9 H BRAEASENAE 0 ERPERITE LS, XHEREMH TR A T B B NS SR LA
JAFAAL,

BRI

B EH 2 BT R SQL, WITERIMMKT . SRS —IRE MR )G, a2 H i M — R A,
WIEHTRY RBGERITFF, FIAID TSR FU G EIRA L EH T, THEDTERNMNS, Tk
BAENE 1 FIHAH, RERFRRE T AEIRENED), FETE 7RSSR ICIEHE,

AMIVAFHRI

BN EE GROUP BY HY SQL M4/ ORDER BY RAN AN 4HTAH R AGHEF WATHEZ T, T RNEE
HIA IRV, FEGEFIFFATE D, BRI H AR I TR B,

K5 5 A RRAALERT R o340 T B AR,
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RS 5 IBTREE

Schemal

EEEREAN

BHRI

12.4.10 H175|%

ShardingSphere Xl —& BaILAIHITF %, TSR HANE 22 I RIE K SQL %24 H US|
JREEIRRHIAT, 2RI SQL 1@ JDBC iR RIXEEURFEIT; WIFIEEREHITIE R
SRR BRI R IIT, EHE R PHER ISR 02 DU A & T AR OTHAE,  DAREROR PR 3 & LA
FIER R, U750 HRE B 3 i PR IR S TR,

ERRTN

MBRIRIEHRIRI A LR, V55775 R A B R N A AR, ERES A ROPT Ik — L 553l
Z S FBIR, MIMREHE R ER R R AR R, DABCT RN AL 55 B IE B Vi) Repll 2 A — MRS
IR D RIBOLT, —FRAEE 2 A RANZHE SQL K L (£ R FE AN FIRAREESL SQL, 41
REFFEAESL SQL HH H — MISZANERE, B4 —IREWTCEER & 5 I 2 BB,

MHITRERIMIER, N2 BRI BIE SR, °] DU A 2 LRk i2 1
PITRER . BN BURFERTT RN AVZRE, ATLLRE 1/0 IR FEFHTAL B, MBI 4ERi—D
MSZREHR R, ICRET R I R A EWATREIR I E N, MO ABUREER:, RERRaER
SRR ERIS I, R ZRBUH N BRI A shiirbn Bl AT

DAZERER N bn PRSHEATEE RIAFFRIT R, PRz MmN, el REdE 2 BUNEENTT, 7 A
AT B A BRI, Em R DB B SRIR . S TCIEARIERE Do A &R A — DL BUE R, T
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T EAE R ZER PR AR N — sk RVE WG RE 210, K a0 &L RELBINEENT,
i, BRfEA DERAFAATE, fEg s MR NAF I,

— 3 TR A BE R R GRS AR A, — T3 TR SR A S AR RS OR D AR R N7 B IR A T &, 4
AIAEFRGF & Z [AIFIX R, 72 ShardingSphere PAAT5 SR ZMARAY A, BARKM, WI5R—5% SQL 1E4
1 ShardingSphere 73 G, TaZ R/ EREURAESHI T T 200 K&, B2, BIEREOIE 200 MERIFT
T, ERERRONE — MERRITIITIE? BRI N EENe?

A B3R5, ShardingSphere #2457 —Fhfi 8%, B4R TEREN (Connection Mode) HIMEE,
KEX 5 ANER N (MEMORY_STRICTLY) ALZEHZIRHI#ER (CONNECTION_STRICTLY) XM
EUi

RTFFREIIET

ARG S22, ShardingSphere X — R ERTFE % 1Y B RIS R AMAPR T, ANSRSEFRHITHY
SQL T ZM BRI BIFF Y 200 SRR MIERSE, WIXHEIKROIE — MR AEIRFIER, HiEd 2480
TR, DUOREHTRCER R A, F BAE SQL IR S T, ftieisEim=Na4, ARy IEHI
PR Tt BICIRE SRAT BET3 [ W

EZRHNR

i ARG S2 /2, ShardingSphere F™Ag I — R BRAE AL SR AU B PR R B R . ISR SEPRPITHY
SQL T ZX AR S BIFFHY 200 SKRRMBRIE, A2 R 2 AIEEME—RUEHRZEIERE, FHAH 200 5kRATT
AEFH, IR UERIER R 0 B EN R REAEE, 55RR M 2 SRS AR R IR, HENER
FRRARAEAT IR R QI — I — R RE BRI, X AR RITAT DARTS LR — R SO Bfim e e 4 o P i 22 ok
AR, AR A ARLIERE AR I TT

NAFRRHIEIEH T OLAP #0E, ] DUEIE RGN Ba e I RR R Rt A&, R RHR IS
FIT OLTP #fF, OLTPIEW A7, RMMBIR—KF, R mEE e, UARIETEL
ARGV FE R TR AENS $OE Z MO R GE A, SRR kR,

BEIEIITSIE

ShardingSphere FHJRF i AR RIPUE RS ECE, LA AR B Dk 55 RISE PRIz = oRik
FEAEFI A7 BRI AR B R PR A 2

XA TS SR R MERTIE B R PUE DR, (S P T X AT A FRREE L5547
R RATIERS, XTCEEEIN T P4 ShardingSphere B2 SIRMEHIRA, FHAERMTZE,

XAf—7 0 AT R, R AR DAL SR RTA LR, R EZ RGN REI . TESKPRAY
EA7 R, EARE SQL PAK AT 28K, RIS LSRRI, IXFR IR R (e nl e
RIWAEVAFF, MRS RN AT RE e R AR A, BAACR AWM SR % i P #£ ShardingSphere
JEEIZ RIBCELS, TN IZIRYE SQL MG RAF 2R, RS IUE R,

MY REARHT A B A ARG AR BN A IX D FJ7E, - ShardingSphere $21k H H L IIT5 AT
B, FEHPERHM TIERE RS, FP R T RATBR A RFTE NS Z R 2, TR
I HAAT 5 1 ZE AR 4 AT 7 53 B S B A A T 75 5
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BT 5 | B R R BN Al B 85— IR SQL RAE, #X R SQL 1EK, BzhfbiiTs %
BB RIS s IR, METSCIN TR, JF B R A L BB T, DUREIG TRz HAD
SRR, EN BaPiT51%, P A FRECE maxConnectionSizePerQuery BIR], 1%S¥(5%
R IRE I EAE ZE T e VR A S KRR

PATTIEE I R HESFNAIT DT B
HEEER

B RES,  ERBA T ITHIRE. E0 NERE S HMPITRITRIEN NP,

SRR LI NEHAE SR OS], P T5 2 RYE maxConnectionSizePerQuery AL &I, 45&
LA AR, ERE YRR, BT EROTR:

1. R SQL Ay F 45 R % H AR IR 2 AR T 04

2. B FEINAR, 7] AN EIEELFILE maxConnectionSizePerQuery MR IFIEREIA,
MEREF BT SQL S &S RA, FHi+8E HARIE R IRAIERH R,

RHREZEIRRVERHESR

/

SBIEREEEEHITIOSQLEE = P e Z TR L HITRISQLERE

maxConnectionSizePerQuery

\
{=0§32‘,1 >1\ \

Tn
PTEIR RN R R

f£ maxConnectionSizePerQuery SLVFHITERIN, Y —MNMEZFBEHITIVIERE KT 1 1, BRE a1
AR TCIE R A N RS R, WA ACRARNGFEIRH, k2, H—MNMERFEPITINERE
EET 1N, RS YATAYEEE e ] DARFA M N B EES R, Wa] DR AR,

B RHERERARNERE, B S PMHEEIRERN, BRtEk, F£R—X&ERH, WREHE—D
DA EREEE, BOEERERNERSEAA—E 1, ETaERIRE S AR,

T BB RS R HEE RETE P TR BTT,  HRURIREE s R th A 2 R A R
RUBORIY, FEIRIUER AR, RN Z BB R, WA —& LR RSB, E2 NERMH LR
XTTREIRE R IR, RS A USSR, 3B R LB A,

B, (R —RE R EER —BURE LRI MR SR, FE R R — MR 3R
#ifl, MARTREHIIA R A CIRIENZEHRIRN 1 DEERFEER, HERIS — MR FEEE; i
1 B MEAE R BRI EIRIENN — DRSS, FF RS — MR R AR, Qn SR AR %
BEHEM U R RIEE RO 2, AR 2 DEWIERRKANEGF TR, FEER TIRRBIE L,
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( Z4= Connec tionl
nnection

ShardingSphere 4 T EGALHIY IR, FEIREEAEEIE RN AT TR, EAfEQEHI T ITR, B
JRF PR 77 R — IR AR BA IR SQL 16 KR A iR RS, s T & I RAREEIER 77 B IR AY
ATRE, HHT AR R EAE AN, R BRI N I BT I TBUE, 2F#(X ShardingSphere )
%, I, ShardingSphere fEIXE#FT T 2 siffife:

1. BEERBUE — M TR 1 MRS REAIRE, ROV IRANGR BRI 1 MERE, WA ZAEM
MERMEEFEFRNT R, TRIE, AT KE OLTP BYHRAE, #EMH ) 78 i 20— EdE
R, XERARFALATZRTHMAIVIRS, MDA THENE, FRTEHESRSTAIENR, 5
55y B AR a2 N,

2. AEN NAERR FE N A A TR BUE . TR R RR AN, AT & S R KRR RN
T 2 JE R B e R R, RIS 27 AR BRI A Y [ R,

HITHIER

ZH B T HIERIAAT SQL, "B A A PITHIVAFH 4 R EAE MNP B,

DHMTRIES AT BB TRIT D H PR B REFHF A IITIIE, FHERPITE R R
DERAKEEM a0 PITITAREA, AT IPITRIG SR, PUT5IEOOEFMFRIAE, e
AROFEFRNTHE, ShardingSphere HUHAMALE, 41 AAAFES, WHEEIGESE, X174
AUSEPE, FRRETAHAOALEE,

ShardingSphere IS £ AT HERS BT BLAVIRIRAE R, LRI e R ESRNTIFEERE, IR
HGEEEERIIF51%, DT TP T I,

PIT SR RAALERI X 2 40 T E TR,
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BMNEREATHSQLES
=0mk1 »1
MRS EEREEL

SiaEss
(7| 1)

P & sERG v BEEE —
S

[ |
SHAESITR [ HEREIRERT IR ;

12.4.11 J3H5|%

e MR T AR 2 BAREE RS, HE O — NSRBI IEMRIR IR TERE i, FROvESRIA
it

ShardingSphere SXCRFRUZERIIFF MINRE Eoromiln, HiFe, 4. /2 iiIRE s MR, ef2dam
FFERFHIRR. MERXIZY, wIorhialadt, WIS I35F, FaAHMAEIFR IR,
B VA5 AT AR UAFF A AR A 2 B o — P RIAL B,

F T R R IR [RIY25 REE R IR ZRIR I, HARERATA WEEE—RIEMBEENTH, [Jit, i
TTESRIAFFIS, 1 B R [R5 AR R 75 U TR, REMEMCRIRD A ITHAE, I3 75 XRfist
JEE N

FIAIF BRI RN REHIRIENN LR, ARENSIEITR AR sUR FIEMA R R LR, ©5
Bl R A RNR ISR BT R G, @, Hir AR AR TR r —Ff,

WA VAFH MR TR 2 45 R BRI T A BARAR D H A E N D, FEd gt —m 0. HiP AR EFIT
B2JE, PRHBERRONIZS I RIREIRSS R A,

M AR A RS R BV A TO O DIRENE R,  H RIS AH G 2 TWAF MR EIFFX 2 fh

KA,
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EHYIFH

ERENREEAAFHF T R MRS RESH O — DR AGERAAT, 751 7e RBER P 1 AT
REEREZ )G, BHRITTRER N, 808P T — MRS RER AT,

HEFY3H

HF7E SQL H{71E ORDER BY iEf), HItEMRATIRER SRARFH, It T Z a0
Hiebrta SR EEA THE P I AT, XA S TN 2 M PR BEHH THER, FHEP R BoE & it = ok
R

ShardingSphere TEX{HEFF FIEWHEATIAFFI, Rife a5 AR L AT EHREEAT AL GBS Java Y
Comparable £ M52M), FFRFHBAMITHRINS, FFUGRECN — R BAERE, TR B T as SR Al
R, FARYEHTE bR E R A SE e SRR B CRI AL E R,

JE It —/ M F >R 15BH ShardingSphere HHEFIA3, TEZ— /Ml 2B THF IR GIE,. EHRER
T 3 KRIREIR IR RE, BMEIESRECERIE BT T, B2 3 MURGEREZZTF
Ho ¥ 3 MEHESE SRR S AR E M AR EHATHET, IFIRAILSERASI, t_score_0 HIEE— M EHEE
K, t_score_2 SE—NEIEEIRZ, t_score_1 I —NEUR(ER], R IEHBAFIFRYE t_score_0,
t_score_2 fll t_score_1 B 77 X HEFBAFI,

score score score
T _score 0 T _score 1 T_score_ 2

100 95 99

20 a5 a9

80 75 70

Priority Queue

T_score 0 T _score 2 T _score_1
=——x>100 =% =—"> %5

S0 89 85

80 70 75

NENEIL T HEAT next VAR, HERPVAFF RAMAEITHY, BT B AhBATA IEE], #1758 —IK next
VAR, HEEPASIE AR t_score_0 FF 5 HIASY, FF HAF Zpiipbrasiafo@diaE (a2 100) &[E
EEWRF U, HERFAR L), BEHTRAMIEEBAS, TSEPPATIESAHRYE t_score_0 AT
AT RS SR EFR AR BURE (X EZ 90) BHTHY, MRIESATEIE, t_score_0 HFITESINIHRSE —
i, ZRIPAFIFRHESR 28 [ t_score_2 HYEELS REEN B aIHEE 1 S E fL,
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TEMEATH IR next I, HFTFZR HATHIAEASI E ALY t_score_2 FAHIAF, F EAGHEHRSE REFEAR
fRERIEDR I % P, F NS, RSN RASIHERN, DAURHE, H— P aREFERFEIE T,
WTETHEFHR AR,

t_score 0O +_score_2 t_score_1
:Dl 00 z:'|> 99 I:D 95
S0 89 85
80 70 75
next
+_score_2 t_score_1 t_score_0
sy o == 100
89 a5 —
70 75 80
next
T_seore_1 T_secere 0 t_scere_2
95 100 99
35 x::> 50 x::> 89
75 80 70

AIER], WTHMIRERETHNEIE G, MEBHEaERERETTFREIT, ShardingSphere 7t
TR E B IEE AR AT HE . B ABRRAIAHATX, IR next SUREIE—IEMI—4%
B, BOREITE T AFERIHFE,

MT— D FERVE, ShardingSphere FIHERFIAFF, TRAELES HEE RE AR A R R A 7
T, P2fEE MRS REAR Y, BRERAAFN, Bl ORDER BY AY SQL FTikHL, HiHZTs
BAEIREE R ELATIAR A RIE, EREES IR NTERAE HAEMIF ., R RE
HITEAREY 8, R TR ZR BRSBTS PAFIHE T, TR A HESIAE S & A RS SR R
A RTRERZE TR NSRRI,

SERAH

DRIFFEERANE S, B NIRRT HIAFMAE 2 HIAH, FX o HAFFZERK SQL iHF IS 7>
T 7 BLASHEF I (ASC B0 DESC) AR — 2, I REIEIE P17 )R A REARIEH BUE A IR
o

BT, REARIERIE 2 Fr, REWHUESHENEY Oy TRRELN, ~HEELIHEL Mo
T SQL AR Z LR E 7y, AlIEITAN S SQL:

SELECT name, SUM(score) FROM t_score GROUP BY name ORDER BY name;
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AT S HF I 2 —BIEN T, BSREEEZESN), ARS8 E TS MESR
LR LTS BURE, Bta] DERAFRIAH . W N EFTR,

T_score_java T_score_go T_score_pythen
name score name score name score
Tom 100 Jerry 95 John 99
Jerry 90 Tom 85 Mary 89
Mary 80 John 75 Tom 70

SELECT name, SUM(score) FROM t_score GROUP BY name ORDER BY name:

PriorityQueue
T_score_java T_score_go T_score_python
name score name score name score
Jerry 90 : Jerry 95 : John 99
Mary 80 John 75 Mary 89
Tom 100 Tom 85 Tom 70

TR, BESHRIAHEC, TEREM T AT next AN, R HIAFFRINAHTH,
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T_score_java T_score_go T_score_python
name score name score name score
!:::>J'erry 20 :>J'er'r'y 95 :DJ'ohn 99
Mary 80 John 75 Mary 89
Tom 100 Tom 85 Tom 70
get next
name score
Jerry 185
T_score_go T_score_python T_score_java
name score name score name score
Jerry 95 1_—__:>.Tohn 99 Jerry 20
;::> TJohn 75 Mary 89 ::> Mary 30
Tom 85 Tom 70 Tom 100
name score get next
Jerry 185
Tohn 174 T_score_java T_score_python T_score_go
name score name score name score
Jerry 90 John 99 Jerry 95
== Mary 80 =—=>{Mary 89 Tohn 75
Tom 100 Tom 70 = Tem 85

I E RN BT, H#ATHE R next AR, HEERSIE AT t_score_java IS BHHHAS, FF
HAEDAERN “Jerry” HIHAMEREHHEIE—FFHAS, R T AR “Jerry” KR
W8z IG, HATRNMEE, e, EFE X next AL RE, BUHMERER “Terry” MEUE,
SRR, FrAREdEas RE IR T EEERE Terry” BN —DARIEIEE, HHRIEL
fREE R YRR ER TR T, B, BE270ES MK “JTohn” HIMHEXEESRENIHE
FERIBASI I RTS o

T HIAF S HER IAFH A UL T P
L. ER—RIMERR 2 DRSS AR 0 7 I R B s e O
2. EHRERIER GRS TR AR,

XA H T — BB, BT RERIRIH RSB EIFRES, I TE iR AR
HFF, FTERFE S REEIRNEEANFTETOAMR S, B0, @S IS SQL KB E L/
ISP i oy AN EY (45

SELECT name, SUM(score) FROM t_score GROUP BY name ORDER BY score DESC;

AR BdR sl SR G FR I BB 5 HE 5 VA FF ARSK IR 19 L~ 500 RO RESA A B — 2L, RICIRMEAT
i WEPE= S
4 SQL A EE M HIBAN, HRIEFEESIRENSI, HAP Iy ~—E 57080y —2. EhTHE

FPIRAIRERA, WIFTRIE SQL F A ERHEFIT . [Kitt, ShardingSphere J&Id SQL MELHIKE, Bl
ISy HI— B EHEP I, EHREN W THFEPAZRTAE 0 IR 77 AN R HIAFH T =,
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BaAH

TR DHAFICR A HITFF, *NERERBHIEEEER R —2H, BR 7 r4HRT SQL Z4h, AT
PR SQL BRI DAEIR SR, i, REFAFBAEZAMANIEFHENZ LIEMKAFHEES, H%E
WiERER, REEERT PIASON R, SANFRPEMER 3 FiRAL,

FEERAU R IR & BREUR S MAX FITMIN, ENTRZEN &P RIHNSRERIEET IR, 7 HERR AR
R MERTAT,
FNRRIRR G BURTE SUM I COUNT, “EfTHRZE R & — R ALE R E BT R0,

RPEIERR AR EE AVG, BiEd SQL tX’5 [ SUM FI COUNT #EATIHHER, HRINAETAE SQL K
HHAEPRE, SEER,

STUAH

SRR TR IAFFEIE AT REREA T 70 T 73 DT URIEANAE HoA 2R | H%EHRES, ShardingSphere
e It A b AR R I B 2 SRR T 0 TURE S0 70 DA S S T AR B B e

ShardingSphere H) 7} TURELLCA i FIRE, HAPEE I TUEHS EHKENF. £
Rz, B LIMIT 10000000, 10 X5 N LIMIT 0, 10000010, A BEMFIEHEIRAEMME, HFP
EH A 574 ShardingSphere 2 KB ICE X HVEIEMEE NS, &R TR XS b, HSE,
I VIR R B AT, SRR AR N A NAE A X —FE O, s R, 1
1T OLAP Y7341 SQL, A A KENEREIE, EEZMWHTRKENITE, DRV REER™ NN R,
bR T WA AT R Lz Ah, HAth B SR iU R dRSS R 4, Atk ShardingSphere &id
THEERER next TR LRI A EEE 2L, HASRKHEANE,

HRANFEEERNE, BTHPNTRE, RENBIRTIATEEHE] ShardingSphere FINFEZS A, K,
KA LIMIT iXf75 00 01, HF AR AEstik, BT LIMIT - ARRIEE RS & WEEE, FIHnE AT PURIE ID
RS, 18I ID AT 0 TUZ AT IR TT 26, .

SELECT * FROM t_order WHERE id > 100000 AND id <= 100010 ORDER BY id;
OB ] EIRE RS RATRG — 4510 RAY ID #EAT N — TR, Bilan:
SELECT * FROM t_order WHERE id > 10000000 LIMIT 10;

JAFH 5 | R RR AR SRR 3 T
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o HIFFH

s— HE 548

(A=l || A%F )

IIFERE

37518 (Rt || )

2P

PFFHF EACIAF RE3FH
FoHEF& D H

COUNT&SUM” AYG AX&MIN

SINEFH § BYEIEHF g ERIEF

12.5 DHRNES

12.5.1 %

AN FE A28 Apache ShardingSphere )7 745555 I S M R B
o BT XA IR B S
« FF Seata MM FHSS

12.5.2 XAESH
XAShardingSphereTransactionManager 7 Apache ShardingSphere (73 i N E 551 XA SLPI2K,

EEERTON ZEARHEATERANER, F RN FSATTE., fEMERIRERITa BIAN) XA F55
EPEER.
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Access Layer

ShardingSphere- ShardingSphere-
JDBC Proxy ek
E
config eemmEmsEmsEssesSesSEEEEEEESEEISEEESEEEEEESEREessessssssensenssna’
DataSecurce XA DataSource
Pool Pool

Actual DataSource

'y

h-

wrap enlist

Cennection ——>® XA connection —* XA Resource

XA Connec‘hon Wrapper

7

XA
‘ Transaction Manager

T SPI

JTA Tr‘ansac‘l‘lon Manager

ShardanSPhere
‘ Transaction Managzr‘

SPT

— S—
‘| XA ShardingSphere
Transaction Manager

MySQL Or‘acle

Atomikes J L Bitronix

PusfgreSQL SQLServer

AER2RES

Narayana

BB NI set autoCommit=0 I, XAShardingSphereTransactionManager ¥ B (KM

XA HEEHIITE XA /%5, LAXID IFER# TR,

HMITESS A sQL

XAShardingSphereTransactionManager KR EZERE TN M) XAResource {1 EI2Y 1 XA 55

AN
mYE

)G, FEEMHSSIEIEY A% XAResource. start
end M2 ZHTIFTA SQL #1E, SHhRicHN XA FH5S

g

## Enlist PYEEHIT
## EIMRIT— 1D F sQL1
## BTN H sQL2

## RMEEHIT

XAResourcel.start
statement.execute("sqll");
statement.execute("sql2");
XAResourcel.end

TBIFFHT sql1 #1 sql2 K= Bibrich XA H55,

R, BAEZFEEINE] XAResource.
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XAShardingSphereTransactionManager fEEIREHE NIRIER 25, SRELFRIY XA HHE
TR BNE, H5E AR IR 20 Y AT AR P 1Y XAResource, 3% 1% XAResource.end
152, HUDSRICEH XA FEILFR, HESMIREIE prepare 152, IWEETE25 XAResource 225, #
Fitf§ XAResource FRIRES RN IER, WA commit {52 THRZ4ERS; A EE XAResource HJ
PRESRA R, WA rollback fELHATEIR, TEHSEMHAL TGS, 17 XAResource
AN FHEESIESKE HEHTE, DRI BIRIER M, FfEdEss—8t,

g

XAResourcel.prepare ## ack: yes
XAResource2.prepare ## ack: yes
XAResourcel.commit
XAResource2.commit

XAResourcel.prepare ## ack: yes
XAResource2.prepare ## ack: no
XAResourcel.rollback
XAResource2.rollback

12.5.3 Seata 4 FES

G Seata AT 5N, FHENE T™M, RM A TC BUBHUFEEA Apache ShardingSphere F 3 i N 55 EE5H,
TEHHE FEVT IR I, Seata J@IT X2 DataSource #1, iE JDBC #E1] PAR] TC A TIZFRIE(E, [FIFF, Apache
ShardingSphere /27 DataSource £ 1, XA B ENEIEFRHITREG, Kitt, ¥ DataSource
B NFT Seata ) DataSource J&, A LAY Seata AT ZH55/# A £ Apache ShardingSphere 53 742
A
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Using Seata AT transaction in ShardingSphere Apache ShardingSphere
Transaction SPI impl

[ scataATAPT | i

Handle single/multiple logic SQL

Linit 2.begin 3.sharding 4.execute 5.commit/rollback

SeataATShardingSphere TransactionManager

. H Sharding H ‘
Proxy DS EM begin H |3 TM C/R
| Ere®S | Noegn] [ RMS | L

Wrap actual ds

SR

H % Seata LM SN HEZINT, HAFPEENEIRIESREE seata. conf MIALE, 1&RCH Seata FH55
FiE DataSourceProxy, 7 HIFMZE RM A,

AE2RES

TM il 2R HESHIAF, TM B TC KX Begin 162, KW E/RFESS ID, frE o CH5md &R
#5510, Z5EI2RFEFT; RFFEF ID KL N FRAELRTEELRF,

MITHERKF sQL

AbF Seata £ RIFESS IS SQL JEIE RM £ K undo BLBR, FH &% participate I8 ZE TC, MMA
F4J5$55H, HT Apache ShardingSphere 77 Fr¥/ SQL RENZ £A2 77 AT, KIHEE S Seata AT
HEN, FREEFLENFERERIET2RES ID L UL,
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H2 Seata WA, TM 2171 TC RIS SR B VRS RINRIGS, TC BRI H% ID WA H
S THAE R,

12.6 #UETHZ

12.6.1 [RIFi5%AR

H BTAT RIS MRS S0 ] — D s R A SRR E IR H A,
XA A DAL
L EREREY, FRRdERA AR,
2. IERRIBTC R ;
3. B ARIE R
(A IS A7 A — e IR AL
L. N AAFEETTRIRS &
2. FTERBUEAR T Z R H,
— RIS DU LA 2R B

L EEHES
= X LN .
2. FREAETEMBIHE;
3. WEBIRRD B
4. ERYHEHE.
DB Cluster 1 DB Cluster 2
Before Application 7. Switch Database
After o
t_order_0O
<— 6. Stop Writing *i <— 1, Emit —— i +_order_2
ds_0 ShardingSphere Proxy
After
t_order i
2 Crz(:l:e. Jab ds 2
| Migration Job : Tbﬂfﬂm\\ t_order_1
: LM—/i Shard 1_order_3
— Read —» > 3. Inventory Task >> 4, Incremental Task \/ Write —»

| TEncrypt
3. Change bata Capture (CDC)

12.6. BT 576



Apache ShardingSphere document

12.6.2 HITMERISER
HEEMER

FENES BB, BURERERIR AT BRTEIE M LRI, RN T ELIRRS. SRR
o, REIRIEEEERAA FIRENFHATE, MESHTI A

FEBIETBMER

PATEMER I BAR MR B EERTEAESS, FRITBMBCRM IDBC WA, ERMIHIEIEL
i, ETEE A ST S H bR,

IEEMIERDMER

H T 17 B BRI AL FE 2R AN (A1 52 ZIBUE BANIFAT RS R RGN, (N 75 X BRI 1] Pk 55 37 O i die
BATRIA . ASFIEEE I B BRI AR, (A B8R T E 0N WAL H &SR AR s 4dE
fARTIRE,

» MySQL: T3 f##T binlog;
« PostgreSQL: KA BT HEH test_decoding,

IXEAIRA I B AR, FIRES AR R E NG i, S BRI R D 52l (BT
WSS RGERIFLL, HEEBIRRTWRD, AR THRE,

ME RN ER

TEMERTBL, RIREFAE—E I AL S R O, @ iR BEERE R B, LT REE X, LR
U BT R AR S, R R R 2.

XA B DR R T PR 5 T 2 BRI T — B i DA B . — B R 2 Mz (55
XFFHIRE, SCRbTRSHE,

WATERE, BARIER e, AR5 H PRI DB M R e# 5 i & V)t 2] Apache ShardingSphere,

12.6.3 HHXESE

BRI R E
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12.7 $UEMNZR

12.7.1 A IEFIZIFAR

Apache ShardingSphere J@id X F F i ARY SQL BEATAEMT, FHRAEH P2 AERINE RN SQL TS,
M SERION S SRR TN G . (R P EWEIERN, EONEEE E I & Sc8dE, JPN RS, &%
YR 5 I R AR B IRIR BIZ5 FH ' Apache ShardingSphere H#fk & B TR ME ISR, EH L
T R BRI B A SRS, AG (s FH X aE £ AR 5 A N & i

BiRN

; Business APP Business APP InEAL
——

] Encrypt-JDBC [ Proxy :|

P P | s

S S— o

— =
JDBC iEhes

H

| SQL &t

.

—

SQLEE |

—

(-

_ sQL 331.1‘71

HiEE

—

HNEERTHORE P R SQL #E T2k, FHiEIt SQL IETAMAT e THEAT. BEfE SQL 1720, FHKIER F &
NHIHEERRINI, 4 H 75 08 () = B RN e el F AR N R0 B PR B TR A RS, PR S IREEL
BT, Apache ShardingSphere <> H F il KIS TN G A SR 2EUEE; HFERP
IR, %S NEHE E P B A TR IR Bl 2um A P I o BRI A, (HH P e
JEHNFRNT SQL. FdmmEs. BUEMRENCIITIRR, WUGAEE F s EeE — R A & 5diE
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f ﬁéﬁﬁﬁﬁfﬁﬁZﬁﬁ BMNFELE TR TINERNSEE, RN EREEM, NELEEED
=HRor: BURIRECE, MERIARCE, MERRE, HiEEmTERTR:

HEREE
L wE
— ——> AES/MD5
/RC4/5M3/5M4
NESER

—* AFAEX

E— . o *“%
| InEANEE J . . | o
| J— = . B35 (FEF)
S — cipher ¥ name _JEa:Erﬁ%fuxﬁ]
1

| R — y T ]
= — eomoniane —1 g

e 1
§ L §EEnE (H5E5))
———>assistedQuery 1> name ﬂ;rﬁ%ﬁﬁﬂgﬂﬁ

B3I
-‘bencryptun\lame'— Bﬂ@ﬁ& J
i ERE (lj
—  likeQuery -—* name 5} , PBFTEfEEeg
- | EWMUE, S

BORIGRCE : $e5R IR E,

INERIRECE : FEH M 2B EERITINES ., Bl ShardingSphere W& T =FINERHE L AES,
MD5 F1 RC4, FF i A] DU SEEL ShardingSphere $e{A9#E 1, BT —ENMBREL,

I#ERACE . T & F ShardingSphere #5452 I FH T 176675 SCEHRE  (cipherColumn)., {4
HiEMEE (encryptorName). WM H T4 E HEHE (assistedQueryColumn)., {HHTAREE
hnf@#; (assistedQueryEncryptorName) PAK A FAB(EHIEM41i#4T SQL 45 (logicColumn),

aifrEfE AP AAERBNS#IT SQL RS (logicColumn)?

BATAT AN ARAZAE Y SORPRAR, I PLR 2% H A2 7 BB B R 2 0 BdE 1y n & ik
B st R AT 7 BB P AHNE R 2 AT O R ), e SR 5 E cipher-
Column, ¥HiBhEHEIREFEZ] assistedQueryColumn, #AJIE, FATHFHEH P RIE
cipherColumn I assistedQueryColumn FIfZEERIE . FTPA, FATFREL H 82— P&
B ERIFI, IXAFIRT DA RS IS 2 EE ER B S, B AT DU SR R R I — D ESe, thn]
DA, M5 P ] DARE 22 2 2048 2 /Y cipherColumn F1 assistedQueryColumn
HI%4, HEH PR SQL M MIX MEBAIHITRE, FHIEMEHMNEL H logicColumn, ci-
pherColumn, assistedQueryColumn 2 [F] 1Effi B 5 5 R BT AT,

Nt R ZEX L ME? ERAEFEGE, BT IEE RV SSRETCEE. B, 2 M TR
iGN
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IEZS (SEPUE

ZEBIBERH, IRUVEIEE BA — KR t_user, IXSKRELFREWNNFE pwd_cipher, FITZRE X
#HAE. pwd_assisted_query, H TEBEBIEWEIE, RN E X logicColumn A pwd, AR, £
H SQL B B i%Hi[M] logicColumn ##174%%5, B INSERT INTO t_user SET pwd = '123', Apache
ShardingSphere U F 1% SQL, i HFHRELRINIEACE, &I pwd /2 logicColumn, T2HXZ 4
T S B RA BRI TN 40,  Apache ShardingSphere ¥ 1Hi [ FH F (1438 5851 5 1 17 i B R A1
B SBHAT 1 5148 CARE R R I a e gt e ffe, 40 S EI R :

RE 24|
NFBER iR
ZH ZH
ShardingSphere t_user
Mapping Mapping

| plainColumn pwd_plain
cipherColumn pwd_cipher
HEHIER t_user

R T R BERT N A, KT SQL S IRIZEHRRETFIZITR, (£S5 R SQL w5 A FHKH T
HSLH AR R A, TP SRBEEE Z FEIEHE, B, #5422 H Apache ShardingSphere 3T
VISZER

NITE R R TSSO A T A, Hrp A BRI B, W R ERTR,
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WA EMZES BiEMEE7|
[ ) feee )
£iESQL £i% sQL
l INSERT INTO 1_user(pwd) values( "123") l UPDATE f_user SET pwd = "456" WHERE id =1
Y BT sQL Y Bt sQL
» HESQL «——  MEMN D HESQL b1 |
~’ RiEsQL ~’ Ri% sQL
l INSERT INTO 1_user(pwd plain, pwd cipher) values( "123" "xxx") J' UPDATE f_user SET pwd plain= "456", pwd_cipher=" xxx" WHERE id =1
H4T sQL H4T sQL
EiRfEAAXT EfEREXT
O -
/> Send SQL /> Send SQL
l SELECT pwd FROM t_user WHERE pwd = "123"; SELECT pwd FROM t_user WHERE pwd = "123";
. Bt sQL N B sQL
[ ] M5sSQL <+ Querywith.cipher. column=false D M5SQL <« Query.with.cipher. column=false
~ Ki%xsql ~ Ki% sqQL
l SELECT pwd plain FROM t_user WHERE pwd plain ="123"; L SELECT pwd plain FROM t_user WHERE pwd plain ="123";
1T sQL 1T sQL

12.7.2 fRRFRIFHE

1E Tf# T Apache ShardingSphere NI ERAR S, BIDKEINIEECE. IS RAR S SEhrig st T4
Bo FTARIRHFEHEZ N TS8R0 R APAHN Z AR IR =T R, XMW
flfs Fl Apache ShardingSphere JXEF 23R e \b 55 7 sk e ?

WS RIT: B L& ST —VINEIHR, ANEELSDBURIE LR, Al DA fa 2

WRUTTR LN R OBRINIGESNE, W1 AES R, RARLENEMT (HFR AT SQU) RIECHl (5
IR SRR BT, JRRISIAIE ORI BT ORI, RGRELATR (YAML RSO0

- 1ENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
digest-algorithm-name: SHA-1
tables:
t_user:
columns:
pwd :
cipher:
name: pwd_cipher
encryptorName: aes_encryptor
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assistedQuery:
name: pwd_assisted_query
encryptorName: pwd_assisted_query_cipher

f#fHIXERLE, Apache ShardingSphere R logicColumn F1 cipherColumn, assistedQueryColumn

HATE AR, RKEBIRRTFMEIAS, RIEME 7%, XELed s EsRTTE, BRIz
TEFTR:

piifiats A2

HEABEX ! BN
BRSCEE -—‘| iR 3R

T IBEA BEEX |
HiEwE

B

A

12.7.3 FEIFNZRS S

1. Bk & BIACEIRINEIERE, M ICHR EE A S,

2. Rt MNE, =77 (AKS) WUIMERIE, WP A ACE R AT E .

3. {RAUINERIR API L, P AISEIEED, MMM BE O iR E T8I,
4. ZFFHA RIS Rk,
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12.7.4 BB LB

Apache ShardingSphere 2t TR ZH TEIEMNE, B EncryptAlgorithm,

—7J71Hi, Apache ShardingSphere JH F 2L TN BRI SKIE, A JFHTECERIAIEH; 55—
Ji, NTHRAP AR RTER, AR TR, P aRIEX R AR R (42
fEEfRSER, FH TR AACE, HIR]ik Apache ShardingSphere & F F B & SN 75 SR HEATEL
EhnE,

EncryptAlgorithm

R TT AR B encrypt (), decrypt () WRTS AR EMNENEEIRHATIMEE, £ T
INSERT, DELETE, UPDATE i, ShardingSphere &x#%&M8H FBLE, Xf SQL MEATMMT. 5. F&H, I
VEH encrypt () KEUEINE G BRI EHEE, TifE SELECT I, WA decrypt () 732K MEHE FEH
B ISR A TIT AR, SRR EdRIRIEZE R,

24, Apache ShardingSphere 1 IXFIRBU IR AR IR 77 RAR AL T =R EARHE, 2502 MD5 (R
A[J%), AES (R[3), RC4 (A[i), A HAFTECERIAEHX =MANERNTTE,

12.8 HUERRER

12.8.1 AMIEFRIZIFAR

Apache ShardingSphere B4 E IR SQL MEATRENT, FHAKHEF 2 BRI SQL $AfT45 3R
HATEENR, M SEEUN R SCEARRE TR, #4# TEIRZEH
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Business APP

Business APP

. _— — — —
: E Musk—:J'DBC_[ | Pr‘oxy_

SR

i H

Moy —]
| JDBC 5EEcER 3 ‘

HiRRE

PR RS T &SR SQL BEATHAAR, FFild SQL IEAMATaREITIENT, $0IT, FHRIEH 2 ARIRAK
PR, $XCHS T ZE SR 5 B ANl i FH B A SRR Bl 2 RO A T, IR [BI40% 7 i

AR B

FERBEEREN, RNTEL TR IRBNSEE, KENABRERENEM, REECE %
N=Hor: BHRIRACE, BSEIEME, HiBCRICE:

12.8. HUERREL
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—
»  BIRREE
N HNE

BisEE

3 S EERE

I |
|
REANRE * BPREX
|

——
EEFI(RT) T
— BMEREE 7kl A’TEFB??F, &

L

_||

BRI E : fEEdETRICE,

Wi B A B E: R 24 W8 A % H AT ShardingSphere M B T 2 1 B 8 & 74:
MD5, KEEP_FIRST_N_LAST_M, KEEP_FROM_X_TO_Y . MASK_FIRST_N_LAST_M,
MASK_FROM_X_TO_Y, MASK_BEFORE_SPECIAL_CHARS. MASK_AFTER_SPECIAL_CHARS Gl
GENERIC_TABLE_RANDOM_REPLACE, A F'itr] DUBILSCE] ShardingSphere 2L, BHATSEI
—ENEEE,

WeBRBLE . T 151 ShardingSphere £(daR NI TEHEBE. (A 2B EREL

JSE BB ) B aT A= %%

[ (SESUE

B EE, BWMBHEERAE KB t_user, XKRREE —NFE phone_number ffif
MASK_FROM_X_TO_Y {78 L4#, Apache ShardingSphere <X KB NG, Rl BUE
N EE R TERLR, MRS B 35—

IR ERR:
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it H4451
NFRERF NFRERF
3=l ZH
L4 .
legicColumn ' phone_number
ShardingSphere E t_user

e MASK_FROM_X_TO_Y
EREM EREN

FASEHIER ' t_user

12.9 EFE

12.9.1 RIBNE

Apache ShardingSphere B g oA SQL, X f& A W SQL AT % T A
E, WMEEEXHEPTAHPPRENE TN BHIE™ERE YT E
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Logic SQL

SQL Parse J .. ;
L T_ - : i
SQL Route !
L |

|
|

L S5QL Execute

|

ShardingSphere-Shadew : ' DB

DA INSERT B4 06, 7E5 NEHERN, Apache ShardingSphere 23X SQL H#EAT/EMT, FARIRACE <+
IR, s — 2kt th s, 72 ATARZhRES, IRt TP RE —MUTH T, B, 1R
A HAMTRERR EINTELE, W5 R, Apache ShardingSphere <31 JCARIE 7> HUN, B8 H 25— N
JE, BT PR EAERRE, HAIEHIT SQL i FMNIKEE, BdEmhElS 2 NETFE, 4
FEEAR N SRR AR,

DML Q)

XFFMRER, BT AERECHIMIIIT SQL X RSB FREGH R, MRERE, HKIXHA
TERRIRER R T RRBI T /IR, A —MHERT), SQL BRI HEIR TE, ®TRIERLER
BT RIRFEANRY, SQL B I,

DDL iEH

EFFEMR T R/IE, RN, DDL EA—BRATEMIL, T EERGaE BS 1 R
RN, AR XECHIMIT SOL B A EESTEM. MRMUETER, - NAEER HINT
BIRRUAE, AEM—MHERI), SQLIBABHER 7E, YT SQL AMLEEMEFE HINT & 15H
EHIEAEY, SQL WEATRS B A
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12.9.2 HHXESE

JAVA APL: 52T JERCE
YAML Bl & : 1 ERLE

12.10 AIYRERM4

12.10.1 [FIEiER

ShardingSphere-Agent %34 ShardingSphere 2t 7RIS MERINEZR, B2 ET Java Agent RS
o

Metrics, Tracing fll Logging ¢ DhRES @ flif Y 77 NEERRAE Agent H, 4NIE:

| Metrics

|
Prometheus
[ prometheus |

j Observability S J
‘ *— 7

ShardingSphere

[ Agent

Tracing

OpenTracing

| e -
‘ | Tracing Ope.nTe.Ie.me.fr‘y_I

—n | SkyWalking |

E Logging _
L — 1 4\ I;Z\'pkin j
I

!

Metrics

Logging

* Metrics ffifFH TWEMBERENEHINSAIM{EFR, Apache ShardingSphere ERIAHE ML T Xf
Prometheus 37 %,

« Tracing #iffFH T4KEL SQL i@t 5 SQL HUTHITERS PRER(SE.. Apache ShardingSphere BRIAfZ L T
Tt tracing 82 Jaeger, M Zipkin FYSCHRE, R FI@d AL 7 X & B € X Tracing
A,

« BRIAHY Logging ffifF /R T 4N 7E ShardingSphere HHICRKEAMAIH S, SCFrp A A 752 AR HE
H R RKIEITIRR,
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12.11 EAHZEeH

IETFEH REB R AR —FEE B T B CHMR R SE, /2 Apache ShardingSphere AIHIRZUA IR
Hro

AR AN R PP AR BT R AE R &, TR R MBI RN, BN, JF HaEd — D rl ik
Wiz, DABINRTT SRS AIREH S B, =& — BRI A 2B HIZREA R, Bin] IR IRE
HPREHIEAL X TS A R, RRERS PRI H AV

Apache ShardingSphere 5.x IRANFFUGE ) T RGN, I H B RELL A RENS R 1S HY DART 4R 19 77 =X
1TV . B, B3 F. BE . BIEES T, BB, 1 EERUEDRE, DA MySQL. Post-
greSQL. SQLServer, Oracle %% SQL 5 WY A, ¥yt 4fifEay 77 XN H . Apache ShardingSphere
HATEIRME+ 1 SPI (Service Provider Interface) 1EANRGY FERL, 1 HAYEAWIE M,

sy S, - S nemnneny
| Rule Conf igl.ruﬂunﬂ /[ Database Adaptors [ ' Database Protocals ]
£ ; s e S i

V7 i 67 ¥

' [

| Pay

_______________ Hﬁr‘ MySQL | | Postgres

. SQDiectparser i L If || 1 I ;
| s | : A L ; ; | Others.. | |
I § H i | S HA ST TS EFTTLES S, !
L _MVEQL_‘ |__E'"_“'f’_ _j‘i'_b sQL Pnrfzr jl ; L e mmmm e mmmm oo |
'l 1 ' ' N : e L, :
! Post | 5QLS H ' i Merger Decorator '
| ostgres | I__EIL erve | ' AN : I,_m-l
| T 7 1 : : B I
[ sQL9z —|JI | Others.. : ,ﬁ—b= SQL Router Result Merger d—E—L_ Sharding Encrypt |
S e S | R P ' i
R T R T, ! : NS : i ! Others..,
i Route Decorator : H n i :
feeses TEEEEEsEEEESfmmmsnsnsessso ; = SQL Rewriter H e el
fl Sharding | Readwrite_split [} \_I | N\ : e
' : N L Pl SQLExeutor |

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

Y | L
i Shadaw Others... ' ' SQL Executor Engine : i - -
— | T [ sranera | Complex
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13

FAQ

13.1 JDBC

13.1.1 5|\ shardingsphere-transaction-xa-core [5, ¥1{AE#5% spring-boot
BHEhNE2AIARY JtaTransactionManager?

[Ep=

1. 7% % /£ spring-boot )51 K I I @SpringBootApplication(exclude =
JtaAutoConfiguration.class),

13.1.2 Oracle RZ. FEERREA/NEENME metadata TTHUEINERARIEH?

\%: FEERE, Oracle REMTFES, BIATCHIETZAE, RIFERIEAHHMNES, 0 CREATE
TABLE "TableName" ("Id" number) JTEIE NG SHNE, AIZ2%E LT SQL &EE TTHIEN BRI
o

SELECT OWNER, TABLE_NAME, COLUMN_NAME, DATA_TYPE FROM ALL_TAB_COLUMNS WHERE TABLE_
NAME IN ('TableName')

ShardingSphere il OracleTableMetaDataloader Xf Oracle JLEHEIHITINEL, BLENFRMAERSA.
FRANK NGB SEIEZEF—2 ShardingSphere 7 7TEME X SQL:

private String getTableMetaDataSQL(final Collection<String> tables, final
DatabaseMetaData metaData) throws SQLException {
StringBuilder stringBuilder = new StringBuilder(28);
if (versionContainsIdentityColumn(metaData)) {
stringBuilder.append(", IDENTITY_COLUMN");
}
if (versionContainsCollation(metaData)) {
stringBuilder.append(", COLLATION");

}
String collation = stringBuilder.toString();
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return tables.isEmpty() ? String.format(TABLE_META_DATA_SQL, collation)

: String.format(TABLE_META_DATA_SQL_IN_TABLES, collation, tables.
stream() .map(each -> String.format("'%s'", each)).collect(Collectors.joining(",
"))

}

13.1.3 F F§ MySQL XA I 3 BJ iR SQLException: Unable to unwrap to
interface com.mysql.jdbc.Connection &

A%

2> MySQL K52 [AIAHA . HTIRFEE 72812 N MySQLS hiiARBIIRA)2E, 211 JE F MySQLS 9K
SEM unwrap 77K, RAIEHEE,

RIS KB IERE N2 G RN 7 /E MySQLS A1 MySQLS8 HI3Xz]1, HUEREHAS R RRA ) — XS BRI AT
S HERRA T :

Caused by: java.sql.SQLException: Unable to unwrap to interface com.mysql.jdbc.
Connection

at com.mysql.cj.jdbc.exceptions.SQLError.createSQLException(SQLError.java:129)

at com.mysql.cj.jdbc.exceptions.SQLError.createSQLException(SQLError.java:97)

at com.mysql.cj.jdbc.exceptions.SQLError.createSQLException(SQLError.java:89)

at com.mysql.cj.jdbc.exceptions.SQLError.createSQLException(SQLError.java:63)

at com.mysql.cj.jdbc.ConnectionImpl.unwrap(ConnectionImpl.java:2650)

at com.zaxxer.hikari.pool.ProxyConnection.unwrap(ProxyConnection.java:481)

at org.apache.shardingsphere.transaction.xa.jta.connection.dialect.
MySQLXAConnectionWrapper.wrap(MySQLXAConnectionWrapper.java:46)

at org.apache.shardingsphere.transaction.xa.jta.datasource.
XATransactionDataSource.getConnection(XATransactionDataSource.java:89)

at org.apache.shardingsphere.transaction.xa.XAShardingSphereTransactionManager.
getConnection(XAShardingSphereTransactionManager.java:96

13.2 Proxy

13.2.1 Windows 18 T, =17 ShardingSphere-Proxy, AR E| K T EME = 2
org.apache.shardingsphere.proxy.Bootstrap, {Afi#/R?

[

(=)

FRLEfR 45 T BAEf#E ShardingSphere-Proxy — Ml E1I I REK SO H 28T, SEIRARNFLE, Rk
FTE: T cmd.exe HHUT FEAHS:

tar zxvf apache-shardingsphere-${RELEASE.VERSION}-shardingsphere-proxy-bin.tar.gz
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13.2.2 7£{EFH ShardingSphere-Proxy FIBH{&, S{AIEHSTERINFAAVIZIEE?

[/

(=)

{#i] ShardingSphere-Proxy I, BJ DUEIT DistSQL shSMI QIR IREBHAE, FIEUT:

CREATE DATABASE [IF NOT EXISTS] databaseName;
DROP DATABASE [IF EXISTS] databaseName;

i

CREATE DATABASE sharding_db;
DROP DATABASE sharding_db;

13.2.3 7E{#H ShardingSphere-Proxy B, 'EA{FH §1&09 T Bi%#% | ShardingSphere-
Proxy?

S
1. ShardingSphere-Proxy A AB /2 — database server, Flf DAL FF SQL A IEHFIHRIE,
2. MR HEA S =77 8dEE TR, Algedh TR T EARE LM SEHIR |,
3. HETEINAREE =77 SR E TR R

« DataGrip: 2020.1, 2021.1 (ffi f§ IDEA/DataGrip M #TJF dintrospect using JDBC
metadata JEI),

« MySQLWorkBench: 8.0.25,

13.2.4 A% =HHEEET A% shardingSphere-Proxy B, %15 ShardingSphere-
Proxy ;%8 £ Database 5¢ & /&5 I Storage Unit, FEEXIK?

1. FE=ZBEE T BEE#EH  ShardingSphere-Proxy Hf £ & J% —2%& SQL &M CEE, 4
ShardingSphere-Proxy % fll& database B{# & H LM storage unit i, ShardingSphere-
Proxy JCiEHUT SQL.

2. HEFSCAIE database HiEM storage unit Z/EHEEHS = EIEE T BiER,

3. AX storage unit WIFEFEIES%E, HXTH
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13.3 9K

13.3.1 Cloud not resolve placeholder :--in string value - R E BB R 5 E?

A% :

ffH InlineExpressionParser SPI FERIASEINIATRIZTEARIRFF AT DA ${. . .38k $->{.. . },{H
A& 5 Spring A S W JE S AR PEE, [RILTE Spring AR A AT ZRIATARIRFFEER $->{.
. to

13.3.2 inline RATVREISGRARAILILF =22

A%

Java [UREEAHIREGE SURERL, (EHRNT inline FIXKAN Groovy HHIENIANFE, FEEHHPRS: 2 F R
TEIRTSBRIZ B RS R T2 A/B OV A.intdiv(B),

13.3.3 MRAEHABIBESESR, REREBFTESRNRBEEES RN
th?
[\ %

9353 R FRTE ShardingSphere U2, AT DA A LOAD 154)803# SINGLE Af I e B 75 2N EHY
R,

13.34 FEE T 2B A Long B SingleKeyTableShardingAlgorithm, & F|
ClassCastException: Integer can not cast to Long?

75

= .

IR PREURE FE R A% 7 BN D B BRI T BER R — 8, a0 Bz B AN int(11), ZRUFX
NLR953 28BN Integer, ANSRFRZEACEN Long 288U, IERREREE A X B 2R 800N bigint,

13.3.5 [9 K. PROXY] S£Il standardShardingAlgorithm HEX B ER, EE
7 Comparable FIE{AZEAE N Long, BHIEERPTFEZRE A bigint, HI

ClassCastException: Integer can not cast to Long BE,

A% :

SEE doSharding AiERT, RENFEE T IEFIAF Comparable EAKZEAL Mi/ZTE doSharding /i
RS AN R BT iR, B PAZ# ModShardingAlgorithm#doSharding 7%
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13.3.6 ShardingSphere fEf{BVFIND BN BEERREE N T ARFESR, BERHEK
ZHEH?

B -

ShardingSphere RH snowflake FIEME BN 302X B FRERNS, FHTORUE 1 XAV L R AT BATE
FRCMERIAE RN EE B I 751, K B3 5 n] DURUEISY, ETCTELRIEIESL, M snowflake HIEHIA
J& 4 RRAERI—ZR NI IEEE, K, RZDNIFLERG, &ia 4 AT LRURA, Kt
R ARSI R AR BB T LR S &, 1E 3.1.0 lRAH, BEKZ NEHHRECHIRERER, S
DL: https://github.com/apache/shardingsphere/issues/1617

13.3.7 Y0{AI7E inline D RBLERET, AVFHITEEZEIDIEE (BETWEENAND. >, <, >=,

<=)?

1. THEHEH 4.1.0 SUE SRR,
2. WELITECED (FREXENRE, NTARTEEERESER BT AERE 035!
« 4x it allow.range.query.with.inline.sharding &N true BIA] (BRIAN false).

 5.x it : fF InlineShardingStrategy Hl§ allow-range-query-with-inline-sharding %
BN true BIAT (BRINDY false) o

13.3.8 N AFKEIM T KeyGenerateAlgorithmiZEd, tHETE T Type, BERBEENX
B2 R ERMKARER?

B -

Service Provider Interface (SPI) J&—RN T #¢EE = /7 SCEAEY R/ API, PR TSCEIREISN, IEFRERE
META-INF/services H AN B X H>REEE SPI HYSEIIE, JVM A SMBIX LRSS, EAAR) SPI {75
R, BARBAITHER, 50T KeyGenerateAlgorithm #04HF, Hftl ShardingSphere 4§~
JEDRe R E AR 77 X AA BEAE R

13.3.9 ShardingSphere [T ZFHEFNAIHABIEERZIN, FREIFEERNEIE
T2

[\

SEM, AT PASCR. (HRA: B8 A AR, BIRRER R A B8 FRFEE 2 i, BT Shard-
ingSphere HANKIGEEHE FER FRE5H, R4 B I 52 S TE RS SQL HNRY, (Kl ShardingSphere
TeERZ BB 0 B A B R R, WIETRoG0E, nlIERIRE]; & B RN
FBEHR, ShardingSphere JTCIEfENT H oY A {H, SE(SQL BHEZ KR, MMM I ERMIE, iR
A E S IR A RTEE 5542 INSERT SQL AR &S 2R —5Kk 3R, [Kitk, HAHREIZ 3R INSERT SQL,
SR EsIIES GRS
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13.4 R

13.4.1 Table or view %s does not exist. &5 U{AFRR?

A% :

f£ ShardingSphere 5.4.0 Z HifYifA, BERRM T HENNEMTTH, XA77 RAELFREEH HFEE 2 A

i

1. BRI AREIEIRG, B pREEd 22 98 ShardingSphere-Proxy/JDBC /84128
=

2. F i@ DistSQL 77 A\ AR, 1l E 1% EMHERE AT -> Q80 lr, I, 35 0SSR ->
RIERIFEATHERIE, BT AR BNMENHINFEE, =FEAREIS R 2R BRI T
#, FHEZNHNEE SN 2SS RTEIREEEL;

3. BanEEBdRETRER, P TCEHER B ShardingSphere B FEH SR BUE 7R,

N T RERLLEIAE, M ShardingSphere 5.4.0 AT 4G, % T RRAVINETTX, HFPRZEET YAML BS
B8 DistSQL M7 NFNINEBIEETRIFR, FEEERNE, #H DistSQL LOAD EAJANE RN,
T RUEFT A EAR TR B,  Fr ARG e ilE, MR TIZEEIER (R R E AR TR A Y
PEEGETR) TR LOAD 121,

« YAML Jn#sa 3R :

rules:
- ISINGLE
tables:
ST
— !READWRITE_SPLITTING
dataSourceGroups:
readwrite_ds:
writeDataSourceName: write_ds
readDataSourceNames:
- read_ds_0
- read_ds_1
loadBalancerName: random
loadBalancers:
random:
type: RANDOM

W2 AE YAML Bl BiES % ik,
« DistSQL fN&L s Rl

LOAD SINGLE TABLE =*.x;

22 LOAD #% DistSQL &% 514,
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13.5 DistSQL

13.5.1 &R DistSQL FRMNEUERET, WAL E BE XY JDBC EZSHEEENEME?

1. NFEHEX JDBC S5, E#H urlSource A RENX dataSource,

2. ShardingSphere i & T X EIERIMSEL, W maxPoolSize, idleTimeout &, NFHNskE
#=SHBCE, EAE dataSource HlId PROPERTIES 57,

3. AERMINNEZ HHR 4,

13.5.2 £/ DistsSQL ffif% storage unit B, I Storage unit [xxx] is
still used by [SingleRule],

[EIE=
1. BHNISI K storage unit BB,

2. #i storage unit R#¢ single rule5IH, HREFPWHIART DAZBGZBRS], WA DAARINATIESEL
ignore single tables H{T5RHlIHER,

13.5.3 fEF DistSQL FRIMEIEIER, HI Failed to get driver {dinstance
for jdbcURL=xxX,

EF=S

= -

ShardingSphere-Proxy TEHFE I A U jdbe IX3f), FFEHRF jdbe KB ShardingSphere-Proxy
R Efe Y ext-lib B3, #li0: mysql-connector,

13.6 Hith

13.6.1 %R SQL 7£ ShardingSphere FHITARIEH, Z{AIEIR?

[EE=

£ ShardingSphere-Proxy DA} ShardingSphere-JDBC 1.5.0 R AR Z 5424t T sql. show MIECE, ALK
figetr BSOS JE Y SQL PAS B 24 % Hh B R EBHE JRAV A 5 B2 BB TENZE info Hi&, sql.show AL E
BRINKMA, RFEHEELEETE, > ER: sxBRALE, sql.show SEAEEN sql-show,

13.5. DistSQL 596


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/rdl/storage-unit-definition/

Apache ShardingSphere document

13.6.2 [HFRIBI AT AZHIRIFIEIR? IDEA RERS | ERRIRES?

[/

(=)

ShardingSphere {# /] lombok SKEIMK T, KT HZMEHMLZEMT, i52% lombok EM, org.
apache.shardingsphere.sql.parser.autogen fl RAUfRAGH ANTLR 45k, 7] ABATA R4
P A Rk

./mvnw -DskipITs -DskipTests install -T1C

S SR’ I RV T T ] org.apache.shardingsphere.sql.parser.autogen.

PostgreSQLStatementParser % Java XfFH T K, BUAECER IDEA AIREARSERIITZ XM,
A]DLJEEE IDEA HJ@:: idea.max.intellisense.filesize=10000,

13.6.3 {#FH sQLSever 1 PostgresQL i, BAFIRMINBZLHHE?

[E] %
SQLServer i1 PostgreSQL KB NGIAHIER SIS 44, fHldn, 40 SQL:

SELECT SUM(num), SUM(num2) FROM tablexxx;

SQLServer ZREXENIHI A2 FFFE A (2), PostgreSQL IFKEXEIAIFIAZE sum Fl sum(2), X¥ T2 Shard-
ingSphere TES5 SR ITFFINTCIEAR MR AT S, IERARY SQL BN Jy:

SELECT SUM(num) AS sum_num, SUM(num2) AS sum_num2 FROM tablexxx;

13.6.4 Oracle #EFEEH Timestamp B A7 Order By IEAHIH FEIET “Order by
value must implements Comparable” ?

A% :

Bt bmEim R AW 1. BB S JVM 248 “-oracle.jdbc.J2EE13Compliant=true” 2. J#
AR LETH VG N % & System.getProperties().setProperty( “oracle.jdbc.J2EE13Compliant”
,  “true” ); JEFW F: org.apache.shardingsphere.sharding.merge.dql.orderby.
OrderByValue#getOrderValues () /&l F:

private List<Comparable<?>> getOrderValues() throws SQLException {
List<Comparable<?>> result = new ArrayList<>(orderByItems.size());
for (OrderItem each : orderByItems) {
Object value = resultSet.getObject(each.getIndex());
Preconditions.checkState(null == value || value instanceof Comparable,
"Order by value must implements Comparable");
result.add((Comparable<?>) value);
}

return result;
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ffiFH T resultSet.getObject(int index) 777%, 14 TimeStamp oracle X#R#E oracle.jdbc.J2EE13Compliant
J& 1 HI W iR [B] java.sql.TimeStamp J& /2 HE X oracle.sqLTIMESTAMP ¥ . ojdbc Ji# ora-
cle.jdbc.driver.TimestampAccessor#getObject(int varl) /5 i%:

Object getObject(int varl) throws SQLException {
Object var2 = null;
if(this.rowSpaceIndicator == null) {

DatabaseError.throwSqlException(21);

}
if(this.rowSpaceIlndicator[this.indicatorIndex + varl] != -1) {
if(this.externalType != 0) {
switch(this.externalType) {
case 93:
return this.getTimestamp(varl);
default:
DatabaseError.throwSqlException(4);
return null;
}
}
if(this.statement.connection.j2eel3Compliant) {
var2 = this.getTimestamp(varl);
} else {
var2 = this.getTIMESTAMP(varl);
}
}

return var2;

13.6.5 Windows IFIE T, @i Git 52fZ ShardingSphere JRIZIT AT AIRTXEHR T K,
ANRIARR?

EIk=

FORUETRASY AT, ShardingSphere RS MIVEZIRIE, J7IEMAS SR a4 BB B S, A
45, KIHARESBET TR a4, BT Windows iRAH Git 2 H msys Zw E’J EREAT
[HRRAH) Windows Api, FRHISCHERZNRERIL 260 NF4F, RRFTEUIT: 17 cmd.exe (IRFFEHF git
WINEPAGEZ EY) FHHUT NEAS, AIRAL git ISR 44:

git config --global core.longpaths true

AR 2 Windows 10, 7 ZilE I EM R AR, MERIBERAN XA KERS (FEE
B > fEEMERmES A HKLM\SYSTEM\CurrentControlSet\Control\FileSystem
LongPathsEnabled, 2% REG_DWORD, FI&EN 1, > BE NRGXK Atk B EbR, A “dmigd
S, SRIGTEFTIF & AR OGH A “THEAVER” > “BHBER" > “RA7 > “XHRS”, EHEMNE “BH
win32 KB&12”, 2%k https://docs.microsoft.com/zh-cn/windows/desktop/FilelO/naming-a-file
https://ourcodeworld.com/articles/read/109/how-to-solve-filename-too-long-error-in-git-powershel

l-and-github-application-for-windows
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[/

(=)

ShardingSphere HRZ DIRESLEIERINETT AURBIEE SPT IEARI TSGR, Worfm 6, EiL
%, REDREEEACE T type FADRIHA WA SPI S, KM tE L B S AR 288,

13.6.7 FRZEEHETAANNTR metadata INEIERE?

| %
1. ARE 4.0.1 AEAIRRA, DAR S metadata AYNNEIHE,
2. ZRIRRARER, 5
- BB max.connections.size.per.query CBRIMER 1) & (A >=3.0.0.M3 AL T 5.0.0),

- FCE I max-connections-size-per—-query (BRIAEN 1) W& (A >=5.0.0),

13.6.8 ANTLRIEHMHTE src AIKE R TEMMRIE, BHIRREIS, WAER?

k=

B Settings -> Languages & Frameworks -> ANTLR v4 default project settings Bt B4 B AFS Y H B %

Settings

Languages & Frameworks * ANTLR v4 default project settings

antlr

Keymap

Htarget/gen,tNA:
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[/

(=)

i Proxool BLE Z MRS, NIZONSMNMIEIRILE alias, [R5 Proxool TEARBUE LI < 1 Wi +2
e SRS CAFER alias, AECHE alias & A S M — DM EHETRHIREOERE, PR Z Proxool J#
% ProxoolDataSource 2 getConnection 57 &MY SCHEAAT :

if(!ConnectionPoolManager.getInstance().isPoolExists(this.alias)) {
this.registerPool();
1

B2 KT alias 777512 % Proxool E M, PS: sourceforge Wi 22 il k& 7],
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14.1 RHhRas

Apache ShardingSphere H%& 1 it GG TS G KON BZH) — 3L, BT FERNE S MTER GRS 5 L,
Pt DA N5 W% T GPG X SHA-512 %58,  PAMSRIRIE N A% HEE L,
14.1.1 Apache ShardingSphere - hig7s: 5.5.2 ( & %5 HEB: January 16th, 2025)

« JE#S: SRC (ASC, SHA512)
« ShardingSphere-JDBC —i#fillfi: TAR (ASC, SHA512)
« ShardingSphere-Proxy —#filfl: TAR (ASC, SHA512)

« ShardingSphere-Agent —J#fil|fl: TAR (ASC, SHA512)

14.2 £ERhRAS

EERRAIER Archive repository BH. EHIIFHLEMRATEZ] Archive incubator repository &,

14.3 RIChRZS

PGP &4

fEH PGP 8¢ SHA B2 K UE FE SRR s2 R X EE, 7] AFH GPG 8¢ PGP JRiE PGP &4, 1§ N&
KEYS PAN & Al asc 2544 M, BT R AR H M AR B GHIRBUX L2 4R,

gpg -1 KEYS
s

pgpk —-a KEYS
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gpg --verify apache-shardingsphere-x*xxx*xxx.asc apache-shardingsphere—x**xxx**xxx
BH

pgpv apache-shardingsphere-***xxxxx%, asc

B

pgp apache-shardingsphere—x**xx*x**.asc
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