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2.3.1 L1 RiZE

EHREEARRE SR, HATEHMA0HFE, (HEARSSIT A rEd vk s, FEA
EEBMIves. SR ESSIE, AR PIT5IE, BURSIEMIARES 8%,

2.3.2 L2IHEERR

ARt Est ), HArEHAYREN, fJEESEFEZSNHM, Atz eRE, B, %
HeprnEd B MBS, FEEREIED R, 505, BEnE. ¥ 7EF, APEENX
DIRER] 742 [M] Apache ShardingSphere & X NTRE #HITEHICY B, mIILFRSEh N,
2.3.3 L34EBE

T XA AR BE A7, BAEEER L, SQL it as Fl 7 EIGHC AR, 725X BT Apache Shard-
ingSphere DARUREZE MMSR LIRS HITTTN, SQL 75 5 #RAERARAT T T A RO e 17 1 sl O 28 2R 2
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BELS

Apache ShardingSphere H ShardingSphere-JDBC #I ShardingSphere-Proxy X 2 ZREEREGS IS, X
XFHR G HRB I A AR S B R PR EE T 8RS S E 2hRE, mEH
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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b

Java Application ‘ Java Application

Business Code Business Code

| | Governance Center
| S |
ShardingSphere-JDBC  —— ShardingSphere-JDBC

|

ShardingSphere-JDBC | ShardingSphere-Proxy
BRI (= MySQL/PostgreSQL
HEHFEE | & i[5S
FIES X Java (=
TERE FEMR FURENE =
TerlMe = 4
G ZSYNE| 7 A

3.2 ShardingSphere-Proxy JH3i7 3

ShardingSphere-Proxy & &AM B A8, @ SEEN B A i, A maiE S R At
¥, HATHEH: MySQL F1 PostgreSQL VMY, B EHEZEHME, *F DBA K LT

. MINHEFERER, Al ERE Y MySQL/PostgreSQL {# A ;
« A MariaDB FA T MySQL MU AIEHEZE, PAN openGauss 4T PostgreSQL WX AR ;

« 1 FH T HA MySQL/PostgreSQL XN F i, 4l MySQL Command Client, MySQL Work-
bench, Navicat %,
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ShardingSphere-JDBC RATCHUOMEZRN, 5 AP HEHIE, &M T Java RS TERER R ER
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OLAP R PARON 73 s PE A T8 BEAIZ4E R 1 5%

Apache ShardingSphere J2& % % A ¥t A H A ESE, @ISR S (A ShardingSphere-JDBC #
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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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Apache ShardingSphere 2t T AMNET TS, 7072 AU AR RS,

4.1 FHIRET

BENSIG BARE TR AR SE e RS B R AL, (B e 8RR 2 2 21 Apache ShardingSphere 525, ¢
IETE SRR A B, JE R — s 2 5, =SB MSEH] b T IRECH 2 &R T EdE
M= A — RS,

1& T TARIMEA A 2 Apache ShardingSphere ¥J5,

4.2 EEIET

fefit 7 21 Apache ShardingSphere S~ A TEHEI =R 730 sz 3 MIESHHRITRES) . ERETRE
BT RRETIICHY A ] HSE A ARG R IURE ST, SRR RR BO@ I I R B AT Ok 17 K
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— (- __|'> —>
2016 v 2017 2018 - 2019
Sharding-JDBC ERRE Sharding-Proxy ~ Apache ShardingSphere
iakEa, ET JDBC IR 31N ZooKeeper {EZIERTL, ShardingSphere-Proxy ££2, 12 IESUEN Apache E2S, HEEERFEERH
B, WEABTHA. e 1 like-database BIHEIEE. mEE.
L
V/
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. (= —
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? ERES BR= aliER
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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-core</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

15152 WSpring Boot,

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

Y’ %SHARDINGSPHERE _PROXY_HOME%/conf/server. yaml,

% %SHARDINGSPHERE _PROXY_HOMES/conf/config-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

BRINERON 3307, BUABLE XFEHFRN: %SHARDINGSPHERE_PROXY_HOME%/conf/,
o BHE m T RECE S E 3

sh %SHARDINGSPHERE_PROXY_HOME%/bin/start.sh ${proxy_port} ${proxy_conf_directory}
- 5 53

sh %SHARDINGSPHERE_PROXY_HOME%/bin/start.sh -f

[ - £ SECERHIRE Proxy, LSRN HENIR SR EARIE, (7551 Proxy, I ATLIZE Proxy
NG, BT DistSQL FEk R BRI,

5. ffif] ShardingSphere-Proxy
$H4T MySQL / PostgreSQL / openGauss HJ% F it in & EL#%1%1F ShardingSphere-Proxy H/AJ,
i F] MySQL % /it J%4% ShardingSphere-Proxy:

mysql -h${proxy_host} -P${proxy_port} -u$S{proxy_username} -pS${proxy_password}

f# ] PostgreSQL %/ UiiiiZ 4% ShardingSphere-Proxy:

psql -h ${proxy_host} -p ${proxy_port} -U ${proxy_username}

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

7.2. ShardingSphere-Proxy 16
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gsql -r -h ${proxy_host} -p ${proxy_port} -U S${proxy_username} -W ${proxy_password}
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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,

HER

B0 RN — BN —2H 79 | . [ G0 R T 2 2RI IR, a0 {70 A 7 GG, = B
FRIRFASCHRE IS A S Bk, M REIME RCE, 0 t_order RA1 t_order_item 3R, ¥3J#%d order_id
Sk, FHEAER order_id HEATORHE, NIMLFskRE A ERKR, HERZAMNZREPERFIZH
U -R/RFHSCHR, RERE MRCRRRRIE ., 2515, WIER SQL Jy:

SELECT 1i.* FROM t_order o JOIN t_order_item i ON o.order_1id=1i.order_id WHERE o.
order_id in (10, 11);

FEARCE TR KRR, R # order_id K#E 10 SIS 0 fr, HEUE 11 BEESE 1/, B4
FEHEHY SQL 1% N 4 4%, BN EINEHF/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);

TERLEHER KR, HHMH order_id #ATREKS, BHIA SQL MM 2 4:

SELECT i.x 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 i.* FROM t_order_1 o JOIN t_order_item_1 i ON o.order_1id=i.order_id WHERE o.
order_id in (10, 11);

H t_order BHTHEE T F &, ShardingSphere ¥ VEENEANG E R TR, FIEHKETT
B S HHHFERER, B4 t_order_item £ HERSMHA t_order HISA:,

ER: RPN AN, FEIGRZERISRA S 7 FEgr )y T, fila:

rules:
— !SHARDING
tables:
t_order:
actualDataNodes: ds_s${0..1}.t_order_${0..1}
t_order_item:
actualDataNodes: ds_s${0..1}.t_order_item_${0..1}

8.1. #IESE 22



Apache ShardingSphere document

I &R

TR R EBARIR PRI R, REWNHBIRES MR ETEE % ENTEEE I RKHFRE
iR BRI R T RRE AR, Bl FIER,

BR

TaRr AR R 8RR O — R R, SR TRIEEARELER D IR,

HE: HETRENARSWEINME: - BdEnE, SdasEE N b 8oRn Brym ek - APl
ShardingSphere #4117 DDL i&A] QAR

HARPFE LIBFIFRIER, ShardingSphere A& HaENINEL, H A I Ha T ZHC B A RN TEBL

HIETR

B BB/ NATE, BBHRTRSIRRIESIRA, #1: ds_0.t_order_0, RS HIRMM KR, A
II RS AT B R S A AR K

Sk

TR RAE R D EIRIRN 2B S MRS, Bilan:

dbo

}— t_ordero0

L t_orderl
db1

}— t_ordero0

L t_orderl

BT B R

db0.t_order0, dbe.t_orderl, dbl.t_order®, dbl.t_orderl

BEXS
e R EBARPEMINE 216, Bilan:

dbo

}—— t_order0

L t_orderl
db1

|—— t_order2
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F—— 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

T REGEZE GR) KPR IEBIEEFER, P BT RRPAT R A BEEUS 7 Fr, WT 835
NI T, SQL HANRTEr B, RHUT e, MTERERZE, BR TR 7B ISCEF, Apache
ShardingSphere WFHRIEZ N FEIHAIT 0,

TREE

T R8RS BT, SR = >=. <=. >, <. BETWEEN FI IN #1750 fv. 70 RIERT PR E BT
SEEH, Al Apache ShardingSphere WE R/ v BIATEENE, RIGEIER &,

Bt REZE

REIRERNE, RTEEOTENAEEE TR, EHETFEERLROE D . SEREREL B,
YO, IIRISE R O A R AT S,

BEXSREZE
TRALHEE (UL R BATSEI S L5 Se I R BRI G  FrBE, JFRir & BT E B E SR
M. HEN T RIEX 3 N:
- bRifEST R
FF AR s — B A5 O BERY =, IN. BETWEEN AND, >, <, >=, <= TR,
- BAEDREL

TR Z RO AT o AR, B2 D0 i rnZERE 2, |ENATLZHE 1T
BHAPRE R,

« Hint R EE
FTFAEE Hint 179 5.
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pala i

WES RN R, BT o RREHSIE, FHIS S, BRI T 8RS R + 70
AR, Rt kg,

SE 53 BR EH

KT BItAEH SQL i HAINE Z - E@nyig s, nIf#H SQL Hint £ A7 F{E, fl: $4HE G T2
SEEHEE, MR FEFH T FE, SQL Hint S ###1d Java API 1 SQL R A7 d H, 1EIEES
PGty E S

fTRiEd

TRIBEN TR BRI S — XD EZ 8, EEBIEIE S NECE S, bEE SR
R 2 KRENSESNEFSEER SN SP4Er, BT RIEATT DUA Rt EE T bl & TE
=8

T W2 R ETL, [ Java REESCIHIHANE FERENSG — BB, BT REXBE R EE, A
DAE R RLNEC B — FFR,  BE0Nn5 T 5 2 i,

TREIAVFERIFEEN, REEEAETHH ${ expression } 8 $->{ expression } FriRfT
FIRABITT, H Fi SRR 7 i EX R B E, 173N A A FH U Groovy BT,
Groovy REMS IR AT E11E, 1TRIAITREN R, filan:

${begin..end} F/REREIXHE ${[unitl, unit2, unit_x]} FrHREME

ITRIEAFURHINESZ A ${ expression } 8l $->{ expression } FIAR, BNRIKAHRL
I S SARIBED T RIS R TH R/ RE S,

fan, PARTRRIAR:

${['online', 'offline']}_tables${1..3}

BRA RN

online_tablel, online_table2, online_table3, offline_tablel, offline_table2,
offline_table3

DHNER

RGRARIER I A, T8 B REORBEAT R, M M X T R AR A 7 HH R SR,
ELAn MySQL f F #4%#, Oracle Y EIF3ISE, Bl Fa, AR SRR ME— T2 IR T
IR, [A)—DZEE R AR SEPRAR < A B 8 5 T ek AT~ A A . AR P 4
A RO ERD KA O R, ([E7FR5IAGOMEE4ERN, fERERTT == e B a e
{38

HETE V25 =77 07 R LR EMROUX AN A, 40 UUID S RERERTE B AR EE 7, s
FINFRAERMRS S N THEHPEH. HEREHPTRERZRFEK, Apache ShardingSphere
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AIUREETNE AT A LR, 40 UUID. SNOWFLAKE, 2 H o0 2 - B A sl es iz 1,
FEF P E AT E E X E A AR as.

8.1.7 fERRH

AR A R 22 BB T R SQL; BRI B2 BAETT AR SQL TR E Ak, DN SCR, %
B ME SRR SCRAX =B

REZHF

4 54 DML, DDL, DCL. TCL #I%H DAL, X##73 0. K&, 7. . BE. RREEFEE AN,
X F¥ PostgreSQL 1 openGauss £(##5 /% schema DDL F1 DML i&4], 4 SQL R #EE schema i, ERIA
VilA] public schema, Hfth schema NIFFEERLRTE RAH, B SEARCH_PATH &KX schema
HREZ,

BUER

« SELECT FiEH]

SELECT select_expr [, select_expr ...] FROM table_reference [, table_reference ...]
[WHERE predicates]

[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_Tlist]
| table_reference ([INNER] | {LEFT|RIGHT} [OUTER]) JOIN table_factor [JOIN ON
conditional_expr | USING (column_Llist)]
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FEif

FEWNINZEIRFNFEE T i, B E R —2, HPIER AR E X

fian:

SELECT * FROM (SELECT * FROM t_order WHERE order_id = 1) o WHERE o.order_id = 1;
RT 7ol F&ER, BN EERE R,

fan:

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

DIEN

SERCHF MySQL. PostgreSQL. openGauss, Oracle fl SQLServer H T3 TU&E HHE A E I, (XE 738
Oracle 1 SQLServer Y73 DU &R 7 Z i@t A& R, ShardingSphere X553 TUMH R+ &1,

 Oracle

HHEH rownum HT70TT:

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 ##diF TOP + ROW_NUMBER() OVER Bt & 3750 11

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 SQLServer 2012 2 5 OFFSET FETCH )53 01 /5 2\

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

+ MySQL, PostgreSQL #1 openGauss

MySQL. PostgreSQL #1 openGauss #i£F LIMIT 7301, s F&IH:

SELECT * FROM t_order o ORDER BY 1id LIMIT ? OFFSET ?
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EERENPEESHIE

Yot TisERIEATEN, L@l sQL FEiEBH T FE, BSREKdH, fla, Rk
create_time N HE:

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 iBAIINEEHES| R KR,

SRIOMESTHF

KR SRHRHE ] Federation $AAT5I1ZEER MK, %51 BATPIETT 2, P BEARH, EIhH
REMAL, ZLREM o

FEH

FEWMINEE W RFRTEE S B, S0 EEAR 2N, M Federation U735 1R A H],
g :

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_did

1) o;

SELECT * FROM (SELECT * FROM t_order WHERE order_id

1) o WHERE o.order_id = 2;

BEXEKER

YRBEEE TR Z DR DA RIEGEZE L L, B Federation #0475 218437 F;, K& t_order
flt_order_item BZ2EUET S A FE, HHREEG ERMMN, t_user M t_user_role &7 1f
TEAR R EE ZESE B ERBAZR R4 Federation TAAT 5 EEREMS S50 R4 AR BRE 1)

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_id WHERE o.
user_id = 1;
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SELECT * FROM t_order_item i LEFT JOIN t_user u ON +i.user_id = u.user_id WHERE 1.

user_id = 1;

SELECT * FROM t_order_item 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;

FHF

CASE WHEN

PAR CASE WHEN iEf) A~ 45 :
- CASE WHEN T H&F&H
« CASE WHEN HiifHiZ48584% (GEHHAEIN)

RIEN

Oracle #l SQLServer T EWKNE L, HETER 2 ITERA SR, BAUT:
« Oracle

H RS2 4F rownum + BETWEEN [{53 51 /5
+ SQLServer

E A SR WITH xxx AS (SELECT ) Y77 501770 71, T Hibernate H#/J4EAHT SQLServer 77
DUEAIER T WITH 1E4), K ERTFRSHET Hibernate i SQLServer 730, H AR M
N TOP + F&E W77 LI UL,

LOAD DATA / LOAD XML

A FF MySQL LOAD DATA A1 LOAD XML IBAJINEEIER 9 Fr 3=,

8.1.8 ffR

HBR>CFFHY SQL:

« {#FH JDBC #iil getGeneratedKeys #Z[1iR [0l 1Y T8RN, FHERECA MR R B2 T8
EREY, ASCREE MR A A X A A

ARZHFHT SQL:
« CASE WHEN & F&1
« CASE WHEN H{ffiZE% 4% (EFHHRHI%)
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« INSERT INTO thl_name (coll, col2, ‘-) SELECT * FROM tbl_name WHERE col3 =? (SELECT +#]
AN * TN E A N REA AT

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

« SELECT MAX(tbl_name.coll) FROM tbl_name (5% EEFIARXN, EWFFIAEEFHRS,
A] DAEFH #R5114%)

HAth:
o SPRRHINFRECE R ESIR, 2RI A6 25 T BRSO TR AR NG — B

8.2 NHIUFES

8.2.1 B=

BAREPEFRSTEWE ACID (M, —2k, WA FHAM R,
- T (Atomicity) FEREFIENBURIT, Ho2MWMPUT, HL 2 T,
- —BMt (Consistency) fEHI5MIAHREE N — D —BHPIREELL N 5 — D —BHIRE;
- FREME (Isolation) fEZNHSIHFEIUTG, —DHFHIPIT AR H A5 AT
« FiAME (Durability) 5 E5ESHI S5 EREHE X BHFARIE

TE B — BT A, FSS R T X B —Blm AE B IR A [, PRz A SS . J LA BRI K R
RIBHR AR IR AL TR A RS SRR A SR, (BB RTINS R s FIFREE N, R R
S ERO 2 N IR S5 5 1] K AR LY 22D BE R B IRREAN B[R] — NS5 4 rh, i N S5 s,

RATUBAR I BN A FFHR AL 758360 ACID JRA SR EIEMIRIZR N, BN RGN
Tt WNERHRFEE AR N2 ACID RRFESEK SN AR, BoMXFEFNER T
1Eo

8.2.2 bk

MM AR RAE, FEITAEREW S EREIERE S DRE Z RN 2R A1 s 55

BB HESS S REEFH APL MIPIREH e 2, fEElZRFHAREME] B HIERDI#, 1%
KRBT EB, WLAS AL — BB S MM S5 2 AR EE, (E SR RITF A AR IR A

BT XA B5R—SH S AN @ 8, ERICERE NN B S A SRE R RGN K FES R, X
PERFNTRZIT R ER N ATSOE, ANRAIEE S, I AREITAE BT S BIRBUE R R A2,
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8.2.3 Bfx

BOMARIKRES TR, NAMES, WNEFESMRERFRMS R MXEFEO, TRy
HIT R R, w0 NS5 ARRTT 22 Apache ShardingSphere 734 NHSSBIER Y T 2R
THHER,

8.2.4 RIENL

ShardingSphere Xf MM begin/commit/rollback (64t 5554411, ifid LOCAL, XA, BASE —#i&s{{2
BT NH S5 RE

LOCAL =

LOCAL f#5{3F ShardingSphere XEEFIEHEE begin/commit/rolllback FHZSEH, XF—5%
8 SQL, ShardingSphere @It begin 18 TEB MR SR I B 555, FHHUTERR SQL, FFHUT
commit/rollback., HITENMWET A& BEMA CHES, BNZERAENEIIEEEES, W
FEAR B AR FIRE A SR T R SR 58, TEMERETT T TCATARHFE, (HTESE— 30k DA R & — BT
TH SRS LRI

XAES

XA H55 K2 X/OPEN HEFTE ) DTP 574 Frfi iy AP (M AERF) , TM (ESSERE) fl RM
(RIREE) MR AN ESHE— 8, Hf T™M 5 RM HERA XA MTHMBGHI TN ANEE, &
PRI BAR AL, SEGHIAMESHHEL, XA BT HERINER, BARER TR E eI,
ER] DA M@ HIE 75 55 2 75 AT AR RS, T™ AT AR AR 73 XSS IER 45 R, I T REHHTIRF
1222, DAMRUF S5 A58 — B0,
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Classic DTP Application Program (AP)
Resource Manager (RM) I —> —l
Transaction Manager
Resource Manager (RM)
(TM)
¥
Resource Manager (RM) ¢————»

ShardingSphere DTP Apache ShardingSphere

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

Application Program ]
PP 9 H XA | [¢———T> Resource Manager (RM)
(AP) -
L\ BASE !‘-_—"——’ Resource Manager (RM)
User Applications —— [ — ‘
PP 1 XA Transaction Manager f | BASE Transaction Manager |
I I |
P ‘ ‘ —
Atomikos | . Seata |
\ —_— —
‘ [ Narayana J r Others...
i L 1

Bitronix _;

L

XA H55 =N 1E ShardingSphere {CHE#4#E % xa start/end/prepare/commit/rollback/recover H4% [ I,

XF—2%i%% SQL, ShardingSphere J#IT xa begin B EG MACERIEIE EFHHS, MNEEK
™, HATWARDZHES, HPUT xa commit/rollback,

BT XA U X H S, BT ERTRIE R FREN R S R TR0E, EEAER THAITH A
EREFSS, NTRESKU, BIFRSHETHR B0 S, BT R TR £ —E
HEM o

BASE 535
NSRS T ACID HY S BRI HSFRNNIER SRS, AT BASE HSERIHSZ T RS
%o BASE REAFH. FMIRESMRE—BIEX=NERENGE,
- FAFTA (Basically Available) fRIEDHiRFSHS S5 /AR —ERINTEL;
« MR (Soft state) WITLVFRGURSEHH —EHILERS, X NER R R YA —E R ;
« & —H M (Eventually consistent) Y& 2B M B 77 NIRER G RA — B,

£ ACID 55 HX BRI MR ZRIR S, fEFSTIERY, DOURATH IR IRBUE, RIS SN2
IS5 IR R RS IRR T AR RS R, IS RO S B ER, SRR SIS R
HI3ETto

T ACID B33 —ZME 551 T BASE R — S H S AR, ARG SR A RERE

BEANEAR KA, Apache ShardingSphere 5% | SEATA {ENZZMHSHIMH TR, rHEd FRIF4
EEEMZ REIXA, DB 2B AT HORIE R,
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LOCAL XA BASE
WE5EE | o 7 7% seata server
— AR XFF A
R X FF XFF W55 75 IRIE
FHRMERE | ToRim FrEEIR & IR
Eags | WEHTAHEA—% | BE% &P | KFS & mFR

8.2.5 WAHIHSE

TESALR H S, AR e AR 1 5555 BT i /2 35 B X 5545 ACID MR KR, EREDHXIRT,
RGRIR R TT RELZ X 2/ FEFHVERRES), R EE AR ] S 2 2 MR T i B HBLEL
fEA— R,

ShardingSphere 73MiNFH55, NHF B 70 mNHES5 AR %0, 1Bt T RE M HS R
P, FAP ] DR E K557 e LOCAL, XA, BASE —fisz(rh, &GS H M5
R %

ShardingSphere XA EZ{FERHS

NT XA HS, BETOMEIRET, SRR BRI RIE, (E2HTHEERPHENM, NEESE
—ERM, JE TR EEE — B ESR AR & BN I A R E SR 2R m i 557 57,

ShardingSphere BASE £ {ERIH R

X T BASE $55, LT HMAMET, NEERA —HENRIE, BTERINHESSRES, F2E XA
HEANELEBUETRIR, FrLAEREESF . 1E R T & M RE SRR &0 H RVt B 58 A~ — Bk
F 5o

ShardingSphere LOCAL E3EH17S

XNT LOCAL 55, TEMMEIME T, ARUES MR iz RIEdRH — SR, FESTE
ITACFERTRE BN A —SURE, & T H P A E BT 0 SRR N R — B 55 5%
8.2.6 tHXxE&%E

« A NESSH) YAML AL 8
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8.2.7 M=
XA Y

XA R FH A NH S RAZE H X/open ERRECEITZHAH) X/0pen Distributed Transaction
Processing (DTP) %Y &iFR XA WM

8.2.8 fEFAPRE!
HIR Apache ShardingSphere 7y BREME TE I A E N M NEFY =, HEMRE LIXZIRL, (H1E CAP

EMFES T, M HSHAREEE, Apache ShardingSphere 7 BREWS 173 T F S HNE AL
SEAE, AR REHREE N MNESRRTTER,

LOCAL £

A IZHFI

o ASFFRIMLS, B FEEIBSFEESS, Bla: [R5, BWNEER, ERE. RiE
RZHl, B NEEHL, MAAES A EREELR, HIREE,

XAES
AR

- RS ENE, FEHEHLE LIRE TS/ R EEE;
« MySQL H55HN, SQL HUTHIILRH, 4T Commit, FHRLREF—Z
. fiiE XA £5)5, FiERTARRRKENED 45 MR,

BASE 53

FFFH

« PIFFREE

8.2.9 MR

LR SQL:
. HE P #H DistSQL Hf¥ RAL, RDL #1E;
« XA HSHHEH DDL 1],
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XA HFEFTHRHIANR :

£ MySQLS H TR 4% T H ' XA_RECOVER_ADMIN AR, 75N XA HS5EPHERINIT XA RECOVER IEAJHT
R

8.3 IEENE
8.3.1 582

T H 288 R R GEVT R &, BRI G inE B, xR —NZAA R EIF R SR>
FE(ERMNN A RGORUL, KEARZES > ZEFME, TGRSR ISR E, MR
SUCHIERIE, BERSARAVRE S R B SEITE, RN RANEBIERSRIRRIKE,

WS- EZMRIECET R, AT EIIERE S BEIZ NMEERIAR, R —P IR RGHIAC
BT, EHZEZ MK, NMEEEBRTTRZSNALE, EREBIRTT RGN M, A DOXEIFE T
—MNEIREEEN], BEREYEBSAREN MRS R SR IER 11T,

SRBEEARE 2 A TR S D BAE T R B FANE, RS o BN ARYE SQL 15 LRI #fr, Riisk
TERNE $R0E 70 1] R 22 3 % 5

UPDATE t_user SET status='OK' WHERE id=1

SELECT * FROM t_user WHERE id=1

J L
UPDATE t_user SET status='OK' WHERE id=1 P
¥
SELECT * FROM t_user WHERE id=1 Replica

B 7 MR EHE T SR BRI AR B, K BB DN AR T R BRI A AR, Rk
For RIS o EECEEH,  RERS AT SRR T RS RE,
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8.3.2 Bk

B 7 B B P] DR T R GRY Gt AT a] I, (HRIN sk 7 EEE A — B R, XEmE A EEZ
Al RSE — 35t AR5 W Z [ EE — SRy, JF B, 35 stk 7 S58dE 2 Rk
TR, e RIFER 1SR FIT A MIE4E N GO BRI IR ERIa4E R AR 2%, NERIL 7R a7
FSEE BRI, NARRSEEEEERZ R E2Ah R,

read

Application 1 "} Application 2 :: Application n syne

write

8.3.3 B
BEAIES 7 BRTH RASZAR, TEEE R 77 REAG A — DR E— A = MEIE RS, /2 Apache
ShardingSphere 325 73 B A FZE T HAR,

8.3.4 WHIH=
S0 F MBUEEZE
W% AGEI R E NI FEZMNEC B RIE SR N RGENETE, [H2 FMIIE B e S H B

KT —ERE M, A ShardingSphere, RIUAMIAIBEE 7 B REE BT MR, SKHUBIALRES
SYEIIRE, IR PR — DR AR AR B BRI
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8.3.5 HHXEZE

Java API YAML fit &

8.3.6 ZIMEER
*E

A, S AR B (BRI, H RO B

MEE

BB BRI AT AVBURE, ISR 2 M,

EMEF

R E R EERE S PR E D EINERERE, BT EMNRAPRRSE, WES E RSB SEN B3

TAEETEREE

T B RS K 1 SRR S AR M,

8.3.7 {HEFAMRH!

o KL AT RS ) 2

o ANARTH T AR 2 RSO R 2 SE IR T B U A — 5K

- AR EEZY

« NP ENERE S -, MR, RS RRBERT I I,

8.4 FIEEMX

8.4.1 52

BEERE R R OB A RS, AR ER A2 TR . M —Rh SQL 75 5 i M A9 %L
PE R AW N,
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8.4.2 ki

SRRV EHRERIFAE, (EV7EERZERT SQL 75 S MET AR, TREIMFR Z XA RIS £ 28 i
AETE, SkRZg— ARV E,

BAFRIRBIEAEE 7 5 B BN GRS, L TR DAMEREE —fEIRE T S
ViR AT A B E s A EARZE, ] DR BRI & FO4Edr AR
8.4.3 Bfx

SQL 77 = W H3h##li%, /2 Apache ShardingSphere e 2 W ¢ Ay IR A A - 22 H A5

8.4.4 NAIHSR

WEE SR Z i, I\ NEREEEER S 2L o, SNBSS FREIEES S
AR RHEE S, ShardingSphere 482 W SC 1T AR5 N H 5K EZ o IR E 2 [RERE, RN
PRI SR g — R R FNEIAA R, REB BB PR TiE S — NIRRT R A,

8.4.5 MBS

SQLA =S

SQL /7 S5 il B2 EEE T 5, e R Rt B = bR 7 XX #F SQL 2 4h, = — g AMAMIELE, X
Mz TS, NEEBIEE 5, WrlgESE R FEP SQL 5.

8.4.6 {EFAMRHI

Apache ShardingSphere Y SQL 77 5 #HIFAL TS5 HT ER,

H X3 MySQL/PostgreSQL HY77 & H 2I#H1, TAZIM AT PAfE A MySQL HY 75 & FIHMX, 7717 PostgreSQL
g, R2IMR.

B B MU RN AK, (8 279 R R A ST B H SON S, SR BF AL A A5t — & BRE
71, FIEERT AR PFANR IR HIRE S, BEE T E ) AP R A Z i Al sl B A T BE,
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8.5.2 Bk

EERIPGL, ETAEREPCEBRSE—E BT DA AR B R IS R N RS AL R 3R ERE ST

S E BRI PR A PR R R A7 T R AR AR T B IS — B B, I HLRES SR AOHR
TEN A7 S INE T BopT RIS TR 0L, ME— P O SRR HIAN 8 12 AR

DA TR RS, SN ST IAM IR IR, DACRUEES R PR R RS AR EIBAT, =i
R TN B — I B T B R AR

8.5.3 Bfr

STER MR ZE ST SATIE R — ML FERE )1, RS ORI i IRE 1, FERATRERY
ML E A AIEE, /& Apache ShardingSphere & LT = i1t HAR,

8.5.4 A=

HEHRIHERR

24 ShardingSphere SRFNE N ET B UG, EITIEWTIIRE, TN AENZIHEY SRTE, R
UEERENMERF AR SR AT IR ST

FET SRR

TEIE 4 B8 F, 4 ShardingSphere SBEPHEAN ST RG0S 1S SR B BRI REY, S
FRIINRE, FHWTEREEANTHE T BN FE T S E, PABERE T SRR IR H R,

8.5.5 1ZOMES

pelin

FHMr Apache ShardingSphere FIEMHEERERE, 434 Apache ShardingSphere T B E G, F1k
2T RO BAREER T, (EEE FERESS CRUE 2 08 B BRI N H A R AR S5

PRI

XS R A AT T SROTJR R, - DAGREFHB 731 5K AT AT DA s o =AM
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8.6 HNIETHZ

8.6.1 582
M ESR AR, BIEEMH AR —CRE, ESaREdEErTsemImIERE. vy B, %
AR ;

SRR NoSQL itk /5%, B BdE 0 A FIZKE 2o DA I, {HJ2 NoSQL £ il i AN S 45
%M SQL;

ShardingSphere 38R RIS 2%, AT DAREORDA LA, [RIIN IS ScRE 3 A U 55 /1 SQL;
ShardingSphere $HELHIEHEITAE /7 0] PABN 11 5t s R ¥4 48 22 P 1 )48 ShardingSphere,

8.6.2 Hkdk

IS, PNVIZIEEIBITRNL S E RGN, RATRER IR N EE A rT R Rl & O, 22
RIS — R

HR, BIETEARNIZAN A SRS RGN, U AIESERN ERtE, 2RISR
8.6.3 BHIE

BRI R L S Ren, $2 4t —uhRanE AT /7%, /& Apache ShardingSphere 1T
B EEILT BN,

8.6.4 WA=

BN —" RN R G A G AR SR, MREGERIAE] T 1 {2 ISP K, BAREHEE
FEEEmn, BRNRGHI, — BEIRESRCRS, XM HRS 8T BRI, FENERERITY
o

8.6.5 tHXx&%

- BHEITHHIACE
BRI RSB R
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8.6.6 1ZILMEE=

TR

BT R RS RS, rTRUZYHEL, R A,

322

N7 PR IR S5 TSR S E SR 2

pEV

IR B E R AT SR A

Brin

IR R R EERS R B AR A7 SRR

HEE BRI

R I — DB HI2 55— DMF B R AR e R R,

FEHUE

FERARER AT a6, BdE T AP EAREE.

IR

FEEHRES LI TE RS, 55 RGP ERIFEE.

8.6.7 {EFAFRHI
TN

« BANEEHEITRS S Apache ShardingSphere FTE FEAUEHREE ;
- EbRU proxy /RHELE RIS E AT AL ;

C IR R T EE AR, HBEER: BAL PR

VARBINARY) ;
 TREASERNE SR,

By Z3EHIRAY (bedn MySQL
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FZFFH

o ASCRHEX R 2 LI0TR, REME— N RMRBIE EERHEER B ARE;
« A FrH bR proxy i HINT 737 561 ;

o ASHF H brim R ES AR A — 5

« ACRAER I R PRI R AL,

8.7 B

8.7.1 B=

LR — BRRBAEEINT, BdENEE T 2 2l ryung, ToIext B A RIS 2 g Tk,
Bz 22— ERAOY AR BRI A, i 2 Fie o S L U R a I i AN A T BRI AL, 56
DU ERAEAR R AT SR 0 MR P R sl — LR E RS E, B s, FHLS. RS,
SN NGBS TIUE, AT EE AT 8=

T EERINERITOR, ERSERINLSS 7 R EAEI MBI

< ZEMIIERRY AP BRER, FIRIT. PHILSHSEEITINE G E218dRE, EEmRE
I A TR TR AL B

8.7.2 Pkhk

fERIW ST EA, MHXWSTTRBIAMEEFREH N AR Z 2T 1HF K, BITEITIF 4 —E iR
ARG, MAUMMETREERZN, BITHFINERAFEE RS BERSBSOEE, s, ¥TEs
EEiNLSS, TEAMESOLSSZHEA SQL TGN T, B, X B SEE ToaEd 1 7 i 2 oS e %
2%,

8.7.3 B#r

ANV TR IR R R S S oEm R, Rt T —EB7x8, Z2, Bk, KSUERARNETEmEES
T %, /& Apache ShardingSphere (38 MBI F BT HAR,

8.7.4 NAZH=R

XN T ARELPIE FZRANLSS, RN AR SE R 50 TR N RLE 3755, # A\ ShardingSphere encrypt M

RE, RIDAPRIESEREHRII SIS, BPIEH BT A E XA RSE, AN ShardingSphere encrypt
RURTENE, tRENSH B Pk SN 17 5 28 B SR ) B 2 AR XU
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8.7.5 lHX&E

- BB R

o WREIEH: BUEm®E
8.7.6 M
ez =]

RT I ENRESRNEZEATR, /2 SQL HAIRNZHEIRN, WIS E S (50 . Eihss (/]
), RRRIERENY (ATiE).,

el

I e RS

LY

RTERARBIS, T —g 2ol E @ ERE e R, RENRREs T &I,

RHE R

TR 3,

8.7.7 EFAPRH!

o T BATACIREE e R AR A7 R

- BIRIEISCR%, _, S escape;

B FBRICHE SR E A X 53 KNG DIRE;

« INEFBICESCR LR, W KF. /M. ORDER BY. BETWEEN ¥;
 IERFBRICHSRFIEIRME, W AVG, SUM PARITHHEFIEN;

c YERGE T AP SIS TR, SHUERRI%,
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8.7.8 M=

ARSZFE SQL:
« MEFBICESREW AR X KNG HIRE;
« INEFBICESR L BERE, W: KT, /MT. ORDERBY, BETWEEN 4¥;
o MEEFBICEFRTEIRE, W AVG, SUM DA IR RIS
- REFRFERPEESNETE, HHINEEREEH 2 SH SQL,
HoAth:
 IEEHINIRECE RIS, HBhE A, LIKE &5 S EAEE E R SRR NG —8

8.8 LNIERHEN

8.8.1 5=

boE (M Zeik) BINHEETT, S ONERBRBIRINGRITES L ETARRR, RN RG0S ik
DI NEREARRICRI B I, BURMEL, AT SRR TR 2 A 7 e 28w A B AT AT e B 1
N, ARIEH R E CRIBERERI, Ot A e R B R BRI AT L IR A, RORAE AR
RIBURBURREBAT ZI LR,

8.8.2 Hkhk

RSO ST R, MRS R EIBANAE AT SRR TR R, BATSRIF4Er — B BehRE, mild
BRI R AR S5 BES, RPN RGEDE N, S hEds s R, BIT4EP
A B BB RE 1313 ST Ife 2 B A B A XU

8.8.3 BR

ANV S BB 7 SR S s, 1R T —E w8, 22, Bk, KBOERANEEE SRS
fRRTi%, 72 Apache ShardingSphere (&l UBI L) F 2% 1T HAR,

8.8.4 M=

e PIE FLaopmlkss, R OE &R EWESS, #rT DI4EA ShardingSphere BifHIRE, PLidgh5e

BN AR, &P IEFRITRME TALSS RGRIBBONRE, R EUEh L3524 SQL #LREMS IS
AR5 A R BRI RE
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8.8.5 fHX&E

. BiE: BUEBIRK

o FFRETEH : BUEME
8.8.6 M
ez =]

AT RS REHAFR, E2 SQL FFFIRTZHERIN,

8.8.7 fEAFRH!

o BEBAINASRFFAF ER A, AR H A AR AT 2T,

8.9 FFE

8.9.1 58

FERT MRS MK AT, WFHFEZ DRSS RIEL RIS, HRGRTEARIER, A
PABAN RS B E DI E AR AL R EIAET, aREH R BB S RO E
MRS, AN, HHEEFEICERDL NGRS DGR R, Fit, P8R e R R A
73K, BMEA SR T IR, IXARFTIRTS AOMIIEE SR AN 1R i S B R ST L S BRI RE K-

8.9.2 Pkik

LR MR — DU AT R T, RES MRS, iR ECE S5TH%, DO ANFE s DU &
MARIRANERR, JEHE SRREBEENF6 POEMA RN, L5002 2w a2 W dEie s,
TR BRI AT St S se e, TR B eI AR B BSHR i 2 e PR SS R e, I L e IS x4
FEE R B SRR T R, IXRR BRI S5  AE AT SQL AT, REMSIRIEELRYEMARIN, Mar e
7328, FAENLAY SQL B R 25 2 0 I R TR

8.9.3 Bfr

Apache ShardingSphere Xi: T2 N7 RN, BIEZEZEAVRRTT R, HENEDEB3HHEH
P ERIEEZE, & Apache ShardingSphere 5% T FERRHLI) £ i1 HFR,
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8.9.4 WHIH=
ERETHIRSH AN AT, N TIRARFEED MR, FBERMKARAR, B ISR EEF
B TR S, MDA XU th e KKEE i, J8IY ShardingSphere % T EINRE, &G THRIERIEN
Bo'E. n]DAROREEETS 3, BOBEMEREERM, e 8 2%\ TR E I INATE K,
8.9.5 tHX&E
« Java API: S¢1J%
« YAMLECE: 1%
8.9.6 ZIMEER
=

PRI AR

DR R B A5 BRI, 5 A R A = o P AR R O E

TFHEE

ST RIEANE S SIS, H AT AL 2 RhRAE T RIE

- ETHIRR FRERIETIRA SQL AR, PURLHE B2/ TN R, &M T B ENEdE 4 R I
FSJERIb75 -

« 57 Hint AU FRIZE A SQL FHRITER, TLECEHER 7T ERNTR. B TH LFRIUER
LN /2T e[S AR b7 = 8

8.9.7 {EFAMRH!
EF Hint W FE X

T
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BTN FEE

« "3¥§ DDL;
o REHEHE, M FAW, 41 BETWEEN, GROUP BY ---HAVING %, SQL #%%5%:

- INSERT

soL BEEX
S

INSERT INTO table (column,---) VALUES (value,---) X
INSERT INTO table (column,--) VALUES (value,---),(value,--"),"*- Xt
INSERT INTO table (column,---) SELECT columnl from tablel where columnl = | 3Z#F
valuel

- SELECT/UPDATE/DELETE

8.10 AIMNZE 4

8.10.1 &=

GRARTRLIMER BRI IR, BEagE N G a] DIPUER AR Y AT AR SIUR, FHEITHE — PRI TR, 201
ARG 2HPER, BREBARIRSS a8 00 miagk s X, JiREH TR 8ok arig s, 8
X PRGNS MEEARRTENZ 730 RGBT o Tracing (BEFSERER). Metrics (FEARIET)
fl Logging (H&) ZRGUBITIRGIAT AT SRR B Z AT T B

APM (W HITERENESY) X RGEAI IR IE IR TRE, R0, T RFRITEREIL I 512,
FEY e AL REEbR Y. VAHBEDT, RAIRFESE,

Apache ShardingSphere H A ATRUMAIREE, 170& DA /RN H MERE IS AR SCBE, T2 o b A e ds
ARGTR ML BRI IR, #2a)1E, Apache ShardingSphere {X 5155~ 4 B MMEREHE, HE bRt
PN EHG R 77 B R AR RS,

Tracing F TR SQL fi##T 5 SQL HUATHIFERSFRER(S B Apache ShardingSphere BRIAZ it T4 Open-
Telemetry, SkyWalking FJsZHs, thsdds sl L Y 75 X & B &2 S Tracing 214,

« ffiffl OpenTelemetry OpenTelemetry 7E 2019 4[] OpenTracing 1 OpenCencus & F >k, X
i, HFREAE agent BLE XFH, RIE OpenTelemetry SDK HANFLE VI , HE SIGEMELE
BUR], nlPASHEHEE] Jaeger, Zipkin,

- ffi[H] SkyWalking 75 24F agent BLEFHECE /G AN MG, I HFRZEFRNECE (A SkyWalking 1Y
apm-toolkit T.E,

- fifif] SkyWalking FJPN'E H ah#£ % Apache ShardingSphere FIFA 5 Apache SkyWalking FIFAFL[A &
E, f£ SkyWalking S8l T Apache ShardingSphere HzlifE!, AJ DAREAHSE I 14 RESURE H 3
R1%F| SkyWalking H1. {FEIXAT7 AT HEHRETEES Apache ShardingSphere iR RN
)EHO
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XFio

| — I
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8.10.2 ik

Tracing fl Metrics F7 ZIEIT HRORIEERGUE B, KERHE QIO SCRRE, MET4EH7, H
g E RIS ahR,

8.10.3 B#R

TRt REZMMERERGIHEbr, FHREEZ RS AIE S/KRS, /& Apache ShardingSphere AJWIZZMEABIERL
AT H Fro

8.10.4 WA=

ShardingSphere J&id Agent BIHN W IR EEAT WM RE ), AIIEH T AT
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RS
HRGIAEE WBRINA) RISNAEE. (SRR SOL bFRER) % Metrics HAR, G ATARIER
FRBBAF =/ (Ul Prometheus), R REIIBI AL RUTER AR,
A

f£ ShardingSphere /1, —%% SQL IBAJELNMMT, B, 5, 1T, SRIVDFFREA RERZITR
Ji%, FREHEL, W5 SQL IFRIE Y, BAPITRRNIT K, i mAnEn—P LS mle?

@t Agent + Tracing, B AR AT f# SQL HUTIHREHE—DHUFEN BT, BB EREXES, MMIMEE
A E X PERIHIE SQL L 7
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TN + R A RIS, SQL IEAIZME T A i, SRAEMELIRRIT? X2 —E
TR, Q1R SQL TR RAERE, e 2R HEI <e?
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TN SQL HUTIERRAY e B RERRIEER, FIF AT DUSE] “SQL MMREER, RZEIMFHEE" XFERERER, &

AEMSIEIS A PR FNEISR B AT IIES SQL B HIG M, 12 MENR,  [RIIIRIS B e A7 nl AR TR Y §E 110
8.10.5 HX&ZE

LSRR A
C FPREEEE: AN
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8.10.6 1ZIDVMES

Agent

T s R, DR AL Tracing #1 Metrics #, DA HERHDIRE, FF2 IS Agent [
fEfEohRea, AReRimisatndidiim 25 =77 APM TR,
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RERSERER, B IREWERTA M EESE, JFRIXEIH =T APM Rt

Metrics
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HA&, 1@ Agent BEWTT Y R HENE, Mo RABITIREREEZER,
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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-core</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 I, JDBC iy JE A BT & H JDBC H EHIE X, A H Shard-
ingSphere 7€ X, HXWAHETIPAZ%E K org.apache.shardingsphere.infra.datasource.
pool.creator.DataSourcePoolCreator, HI4TA T Alibaba Druid 1.2.9 M &, fHH ur LAZWTR
REIFRE jdbcUr U2 AT N,

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 RT3, T YAML k%X, REGS Puidi i PR A% #83R 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
dataSources:
<data_source_name> (+): # 1EEHDBIZEIHIERZR
write_data_source_name: # BEIIEREZTR
read_data_source_names: # EELHIEEZT, ZTINBIERERIES DM
transactionalReadQueryStrategy (?): # HSENIEIEKAVEEMEES, AlikE: PRIMARY (E&H
ZF[E). FIXED (F—F=SNEHZEETELHIER) . DYNAMIC (A—E=SABRHEIFETIHIER) . BINME:
DYNAMIC
loadBalancerName: # TAZEISETEEZFR

# EEREARE
loadBalancers:
<load_balancer_name> (+): # fFAZIYEEEZFR
type: # TEISEEIAIE
props: # MEBMEEEEMICE
# ...

RIRRRBINEER, WS EREIIEEERYIR,

RESR

1. USRS 77 B BdE R
2. WENBIBRIE
3. IS 7 BRI

[Gr=wnll

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

BRI

ok

Faxs

ShardingSphere #2fit 7 =F=NHY 2 X355 LOCAL, XA, BASE,

SRR

transaction:
defaultType: # FEHEIEI, FIEE LOCAL/XA/BASE
providerType: # IEEREINTFHIRMAKIZI

1R{ES B
{5 F3 LOCAL &=

server.yaml Fit B XX HFNAUTT:

transaction:
defaultType: LOCAL

{EF XA R

server.yaml Fit B XX AFNAUTT

transaction:
defaultType: XA

providerType: Narayana/Atomikos

FENURIN Narayana FH & :

jta-5.12.4.Final.jar

arjuna-5.12.4.Final.jar

common-5.12.4.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-7.6.0.Final.jar
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narayana-jts-integration-5.12.4.Final.jar
shardingsphere-transaction-xa-narayana-x.x.x-SNAPSHOT. jar

{5 F9 BASE 15,

server.yaml FC B XN :

transaction:
defaultType: BASE
providerType: Seata

{87 Seata Server, INIIMHEECE XM, 1 Seata fK#fi, EAKNPIES ¥ ShardingSphere %1% Seata F /5

%

HEmE
HRER
HEinas YAML B 77 B A IR LRY AT, Jmd YAML A% X,  REAS DRI SR 25 AL 2 [ A4 o%

%, ShardingSphere £ YAML A&, H3/5EhK ShardingSphereDataSource X R A, /0
ARAE GG T AR,

SWRRE
rules:
- TENCRYPT
tables:
<table_name> (+): # NIBRZFR
columns:
<column_name> (+): # NNZEFIZR

cipher:

name: # ZEF|ZBFR

encryptorName: # ZFHIMNEEERZR
assistedQuery (?):

name: # ZEIAHHBNFIRFR

encryptorName: # ZIHHEEITINZE LB
likeQuery (?):

name: # RIAZIETIZH

encryptorName: # RIEIEFIMNBREZR

# MEEERLE
encryptors:
<encrypt_algorithm_name> (+): # NBREEZMN
type: # MBEREELR
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props: # NRZEELBHEIE
# ...

BIRRBINEEN, WS N EINER RS,

RESR

1. 7€ YAML XA rRECE SRR, EEBdmif, sEsinl, 2R E MR Eu;

2. M YamlShardingSphereDataSourceFactory A% ] createDataSource /7i%, HR#E YAML X ffH
HIBC & {5 B 0% ShardingSphereDataSource,

[Gr=wnll

AR 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

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

SR 18I YamlShardingSphereDataSourceFactory [ createDataSource 75 1% Gl 58 I

YamlShardingSphereDataSourceFactory.createDataSource(getFile());

N T REFAHMERRR A YAML BB 3%, ShardingSphere JEIY COMPATIBLE_ENCRYPT 24t 741 RHI3EA
ME, ZICEREESMATMER, SN AR #HT YAML A&,

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:
— !COMPATIBLE_ENCRYPT
tables:
t_user:
columns:
username:
cipherColumn: username
encryptorName: aes_encryptor
assistedQueryColumn: assisted_query_username
assistedQueryEncryptorName: assisted_encryptor
likeQueryColumn: like_query_username
likeQueryEncryptorName: like_encryptor
pwd:
cipherColumn: pwd
encryptorName: aes_encryptor
assistedQueryColumn: assisted_query_pwd
assistedQueryEncryptorName: assisted_encryptor
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
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assisted_encryptor:

type: MD5
like_encryptor:

type: CHAR_DIGEST_LIKE

Bx&E

o BDKRHE: AR
- TFRE R BRI

AR BN

El- 3=V
B= EI%\

EPERE YAML BLE 75 3 BRAFII eIt JEId YAML #8535, GEAS PRI B AR i SO0 ) 2 (R AR o6 R,
ShardingSphere =14 YAML Al &, H 356K ShardingSphereDataSource X R F AN, Jk/0H A0
ZLH WIS TAF,

SRR

rules:
- IMASK
tables:
<table_name> (+): # PiEIERZM
columns:
<column_name> (+): # Ri&%|ZFK
maskAlgorithm: # BiSE %

# BSEARE
maskAlgorithms:
<mask_algorithm_name> (+): # BSEEZN
type: # BSREEILER
props: # BiS{EEZEMEE
# ...

REIANEN, B2 WNERBRIEYIE,

9.1. ShardingSphere-JDBC 67


https://shardingsphere.apache.org/document/current/cn/features/encrypt/
https://shardingsphere.apache.org/document/current/cn/dev-manual/encrypt/
https://shardingsphere.apache.org/document/current/cn/user-manual/common-config/builtin-algorithm/mask

Apache ShardingSphere document

BRIEP R

1. 1£ YAML XA ECE SRS, B8R, MRl 2R EMEFRED;

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

[Gr=wnll

BRI YAML BC BT R :

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:
type: KEEP_FIRST_N_LAST_M
props:
first-n: 3
last-m: 4

replace-char: 'x'

SXJ5 18IS YamlShardingSphereDataSourceFactory [ createDataSource 75 1% Gl 2 I
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YamlShardingSphereDataSourceFactory.createDataSource(getFile());

Bx&E

o BoDRIE: BdEmLE
< PRETER: BRI

El-3=Wr
B EI%\

ANSRAEAELE ShardingSphere-Proxy H{# /] ShardingSphere 5% T EREIE 2% DA NELE,

SR

rules:
- I'SHADOW
dataSources:
shadowDataSource:
productionDataSourceName: # EF=HIERZMN
shadowDataSourceName: # SFEIERZHR
tables:
<table_name>:
dataSourceNames: # FFRXKFEFEIBRZMFIER
- <shadow_data_source>
shadowAlgorithmNames: # FFRIBKFFEEBMTIER
- <shadow_algorithm_name>
defaultShadowAlgorithmName: # ZRIAFSFEIEZFR (EACIN)
shadowAlgorithms:
<shadow_algorithm_name> (+): # EFEEZM
type: # FFEIALRR
props: # RTHEEBMIKE

FIRIES W BT R IRAIER

BRESR

1. £ YAML XXHFRRECER 7R, SEBdRIR. il 2REMEFRED;

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

dataSources:

ds:
url: jdbc:mysql://127.0.0.1:3306/ds?serverTimezone=UTC&useSSL=false
username: root
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 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: qnsert
column: user_1id
regex: "[1]"
sql_hint_algorithm:
type: SQL_HINT
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Bx&E
« ST ERIRORE

« JAVA APL: ST ERLE

SQL fi#tfr

BRI

2

ok

SQL fi#ttft YAML BC B 77 sNE A Al isettm, MEARERAR AL 8 YAML XHFRY75 3K, H A ] DORHRED S5
FCE S, HF HARYE R 2T B 2 B,

SRR

sqlParser:

sqlCommentParseEnabled: # E&Ef#T SQL T

sqlStatementCache: # SQL BAZAMEFEEIN
initialCapacity: # ASMEEFVIRAE
maximumSize: # AMEFHZARE

parseTreeCache: # fRITAHEIFECEIN
initialCapacity: # AMIEEFVIEEE
maximumSize: # AMEFHZARE

IRESR

1. WEAMEFILE
2. WEMATECE
3. (EA TS 1 %A@ AT SQL

[y=mnt]

sqlParser:

sqlCommentParseEnabled: true

sqlStatementCache:
initialCapacity: 2000
maximumSize: 65535

parseTreeCache:
initialCapacity: 128
maximumSize: 1024
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Bx&E

« JAVA API: SQL fi#tfr

SQL EfiF

ECE W5 BA

sqlTranslator:
type: # SQL EFiResAY
useOriginalSQLWhenTranslatingFailed: # SQL ENFKMEEFEMAIRIE SQL HiEHT

EEHM

B

HE

jillTg

ShardingSphere s TIRZINEE, BN, 2ED . BEEE, BURMES, XEHEER Al DL
fTER, WAlDARCE —REEM, T2 T YAML f9Z 8RB En bl

SRR

rules:
— ISHARDING
tables:
<logic_table_name>: # ZHEXRZFR:
actualDataNodes: # HZEHIEFESZ + RBAM (BF Inline BEMN)
tableStrategy: # #&REKE, BE9DERE
standard:
shardingColumn: # 9 HFIZM
shardingAlgorithmName: # 93 FEEZFR
keyGenerateStrategy:
column: # BIEFIEM, BARTAEHEEEREMS
keyGeneratorName: # SRINFEHIEERR
defaultDatabaseStrategy:
standard:
shardingColumn: # 3 F%IZFR
shardingAlgorithmName: # 3R EERZR
shardingAlgorithms:
<sharding_algorithm_name>: # 9HEEZN
type: INLINE
props:
algorithm-expression: # INLINE FRAT(
t_order_inline:
type: INLINE
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props:
algorithm-expression: # INLINE FAT(
keyGenerators:

<key_generate_algorithm_name> (+): # DWINFIEEZR

type: # DHEAFIIEELE
props: # DHIFIIELBHEE
- ITENCRYPT
encryptors:

<encrypt_algorithm_name> (+): # NfRRE LR
type: # MBEBEELR
props: # NEERELBEMEKE

<encrypt_algorithm_name> (+): # NfRZREEZR
type: # NfRERELR

tables:
<table_name>: # NIBRZR
columns:
<column_name> (+): # NIZEFIZR
cipher:

name: # ZENFZFR

encryptorName: # ZXFINNZEEEZFR
assistedQuery (?):

name: # ZEIHHBNGIZFR

encryptorName: # ZEIEHBIFINMNEAE LB
likeQuery (?):

name: # IRHIEIHHIZHR

encryptorName: # (RHIEIAFINEE LB

=Nt

rules:
— !SHARDING
tables:
t_order:

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

tableStrategy:
standard:
shardingColumn: order_1id
shardingAlgorithmName: t_order_inline
keyGenerateStrategy:
column: order_id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: database_inline
shardingAlgorithms:
database_inline:

.1}
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type: INLINE
props:
algorithm-expression: replica_ds_s${user_id % 2}
t_order_inline:
type: INLINE
props:
algorithm-expression: t_order_S${order_id % 2}
t_order_item_inline:
type: INLINE
props:
algorithm-expression: t_order_item_${order_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE
- JENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes—key-value: 123456abc
assisted_encryptor:
type: MD5
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_1id:

cipher:
name: order_cipher
encryptorName: aes_encryptor
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RS R IBBEE

db 2 /==
B= EI%\

ZINRE N MEIRE, FHESEED FIRERIN R, BdEo i g 2 K24 SQL. 73 A i Sibrn
SRUE, HHERMAZFT, DASEHE, 80 H2EY CPU KIEH],

EVNAE DA R AHIE NS - - 4li OLTP 35 - ShardingSphere HEFTTENL 28 CPU ELIREHEN -
CPU HHF 21T ShardingSphere B H11245 - il SQL &I H IR SQL HUTHRREAm R — 70 Fr

TEATH R DL LSRR NE, ATREXS SQL HITIEN N2 AIHRNSGE, RN IANEREN.

SRR

rules:
- !'SHARDING
tables:
shardingAlgorithms:
# ...
shardingCache:
allowedMaxSqllLength: 512 # AFEREFR SQL KEFRH!
routeCache:
initialCapacity: 65536 # EZHBAE
maximumSize: 262144 # EBIFRARE
softValues: true # BRWUGIREEFE

Bx&E

« BDRHE: BdED A

BR
BRER

FASRKR T8 € WLt B R FFEHY ShardingSphere B, AL EBRIA A FREIRTR,

SRR

rules:
— ISINGLE
tables:
# MysSQL XA&
- ds_0.t_single # MMEFIEEER
- ds_l.* # MEEEHRRFHNSHRER
- Mex" o IEEERER
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# PostgreSQL X%
ds_0O.public.t_config
- ds_1.public.x*

- ds_2.%.%

_ “*.*.*"
defaultDataSource: ds_0 # BRIAFUGEIR, {IEHIT CREATE TABLE QIESRRINEN. HELEANT, F
THEA EEREER

Bx&E

- R

BiAkE

PREE

shardingAlgorithms:
# algorithmName HEAF1EE, FEMDAEEEFH shardingAlgorithmName BM4E—K
<algorithmName>:
# type M props, BEENHRWEEL: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/sharding/
type: xxx
props:

XXX XXX

MEEE

encryptors:
# encryptorName HFEFIEE, FEMMEMNUAH encryptorName BHE—E
<encryptorName>:
# type # props, IBEEZMBRNESE.: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/encrypt/

type: xxx
props:
XXX: XXX
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RE DB AR

loadBalancers:
# loadBalancerName HAF1EE, REMEEDEMMEE loadBalancerName EMHE—2
<loadBalancerName>:
# type M props, BEEEEDBAEIIERNESR L. https://shardingsphere.apache.org/
document/current/cn/user-manual/common-config/builtin-algorithm/load-balance/
type: Xxxx
props:
XXX XXX

wFEE

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

XXX XXX

AR

maskAlgorithms:
# maskAlgorithmName HFAFIEE, FEMMEIMNAPH maskAlgorithm BH—I
<maskAlgorithmName>:
# type M props, BEEEMBNEE L. https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/mask/

type: xxx
props:
XXX XXX
JDBC IRzh
BRiER

ShardingSphere-JDBC $24t 7 JDBC JXzh, A]AUEELE R EHEIRI{EA, JofzeE (U,
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SR
IREHZE AR

org.apache.shardingsphere.driver.ShardingSphereDriver

URL iR &

- Bl jdbc:shardingsphere: Wi

« BLESXM: xxx.yaml, BLEXAHES YAML il & —2

o Bo B S EFIN -
- absolutepath: RN MAN B AN EAC B A
- classpath: BIZEFR MBI INEH B
- apollo: HiZ{FR/RM apollo HhN#EHEC E S

RESR

1. 5| A Maven {{##i

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

ANRAEH apollo FLE T, BFRESIA apollo-client fiHi:

<dependency>
<groupId>com.ctrip.framework.apollo</groupId>
<artifactId>apollo-client</artifactId>
<version>${apollo-client.version}</version>

</dependency>

2. X3
- RIS

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

String sql = "SELECT i.* FROM t_order o JOIN t_order_item i ON o.order_id=1i.order_
id WHERE o.user_id=? AND o.order_id=?";
try (

Connection conn = DriverManager.getConnection(jdbcUrl);

PreparedStatement ps = conn.prepareStatement(sql)) {
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ps.setInt(l, 10);

ps.setInt(2, 1000);

try (ResultSet rs = preparedStatement.executeQuery()) {
while(rs.next()) {

/]
}
}
}
- B FE 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.setJddbcUrl(jdbcUrl);

String sql = "SELECT i.* 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 = dataSource.getConnection();
PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setInt(l, 10);
ps.setInt(2, 1000);
try (ResultSet rs = preparedStatement.executeQuery()) {
while(rs.next()) {
//

=t
%% classpath # config.yaml Et & S £ JDBC URL:
jdbc:shardingsphere:classpath:config.yaml

hn#a it #8129 config.yaml Bt & SC£FH JDBC URL:

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

Hn#k apollo 57 namespace H11Y yaml Bl 'E S 1 JDBC URL:

jdbc:shardingsphere:apollo:TEST. test_namespace
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Spring Boot

i

ShardingSphere $&{f JDBC JX3f), JT 4 ] PATE Spring Boot AL E ShardingSphereDriver Kfifif
ShardingSphere,

ERSR

5|\ Maven kit

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

fidE Spring Boot

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

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

fERRIER

HEMFEHZEIEI; 5805 ShardingSphereDataSource Bl & 7F JPA, Hibernate, MyBatis & ORM HEZ2
RECEE

Spring &4 8]

BT

ShardingSphere 121 JDBC 3XZ5f1, F1 & #& 7] PATE Spring HALE ShardingSphereDriver Kffiff Shard-
ingSphere,
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ERTE

5|\ Maven kit

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

</dependency>

B2 & Spring Bean

ACET5ER
e KA | HEA
driverClass | J&1 | &% Driver, XHFREHE M H ShardingSphereDriver
url JBYE | YAML BCESCA#& 1R

[i=tant]]

<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="org.springframework.jdbc.datasource.
SimpleDriverDataSource'">
<property name="driverClass" value="org.apache.shardingsphere.driver.
ShardingSphereDriver" />
<property name="url" value="jdbc:shardingsphere:classpath:xxx.yaml" />
</bean>

</beans>

ERBIEIR

f#F 77 2\H Spring Boot,

9.1. ShardingSphere-JDBC

81



Apache ShardingSphere document

9.1.2 JavaAPI

&7

Java API /2 ShardingSphere-JDBC Hfr A HC & 77 sUAVE AL, H ML B R AHCRK LR Java AP HUACE
777K

Java API R EBHLERRIENAELE T X, EEFEBLRIEHTIHISEN = EM,

ERSR

5|\ Maven ki

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

R EIR IR

ShardingSphere-JDBC fY Java API [ Database %%, IB1THR, BIEHRES. MK S A E MR EH
Ji¥o

jfild ShardingSphereDataSourceFactory 1.J Bl ShardingSphereDataSource SZE H JDBC HIFRIERE

71 DataSource,

String databaseName = "foo_schema"; // iE7EIZB4E Database &N

ModeConfiguration modeConfig = ... // HEE{TEDR

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

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

BRATHETES WA E,
BARTRIERES WA A B
MNEETIE S WALC E

\
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ERBIEIR

AJ#IT DataSource I H 4 JDBC, 5{JPA. Hibernate, MyBatis % ORM HEZL,
PAEAE TDBC {6 H 75 X A

// €3 ShardingSphereDataSource
DataSource dataSource = ShardingSphereDataSourceFactory.

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

String sql = "SELECT 1i.*x 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()) {

Il ooo

RERCE

El- 3=y
B= EI%\

i3S Java API 77 A BT,
SR

RAFR: org.apache.shardingsphere.infra.config.mode.ModeConfiguration

FHC B

Standalone A LB E

K45 org.apache.shardingsphere.mode.repository.standalone.StandalonePersistRepositoryConfiguration

AIAC B

B | BUERE | HER
type | String Fe A G ERA
props | Properties | FiAfLGEMTFEME
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Cluster IFFALELE

RAFR: org.apache.shardingsphere.mode.repository.cluster.ClusterPersistRepositoryConfiguration

A E R
B BIERE | WA
type String ST/ N
namespace | String EMO 2]
server-lists | String TEA O Rt
props Properties | A G EMTREME
AREm

IR SVAS AN ¥ ANQE IR it SawsiE 8

2. BEHEIGH B ZooKeeper HEMHIL
3. ZooKeeper FEECEIE R, MIPL ZooKeeper HHJHELE M i,

IRESR

5|\ Maven {&#fi.

<dependency>

<groupId>org.apache.shardingsphere</groupIld>

<artifactId>shardingsphere-jdbc-core</artifactId>

<version>${latest.release.version}</version>

</dependency>

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

[Gr=wnll

Standalone iZ{TIRR,

ModeConfiguration modeConfig = createModeConfiguration();

Map<String, DataSource> dataSourceMap = ...

Collection<RuleConfiguration> ruleConfigs

Properties props = ... // WERBMKEE

DataSource dataSource = ShardingSphereDataSourceFactory.

/] HRESSHIEIR

/1 REEIN

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

private ModeConfiguration createModeConfiguration() {

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

}

Cluster BZITIET (#TF)

ModeConfiguration modeConfig = createModeConfiguration();

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

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

private ModeConfiguration createModeConfiguration() {

return new ModeConfiguration("Cluster", new
ClusterPersistRepositoryConfiguration("ZooKeeper", "governance-sharding-db",
"localhost:2181", new Properties()));

}

Bx&E

« ZooKeeper {FMHUL AL 54 A
« RO GRS, ES N ER AU GRS,

HiERECE

El- =W
=20 EI%\

ShardingSphere-JDBC X H# A IR A TDBC JXahA1IE M,
RN, @I JAVA APT 1977 2UAC B HE IR,

IRESR

1. 5| \ Maven i

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

</dependency>

T 5% ${latest.release.version} BEXHNLIRHIRA S,
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[yt

ModeConfiguration modeConfig = // MWETITIRI

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

Properties props = ... // HWERBMKEE

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

private Map<String, DataSource> createDataSources() {
Map<String, DataSource> dataSourceMap = new HashMap<>();
/] BBEE 1 MURR
HikariDataSource dataSourcel = new HikariDataSource();
dataSourcel.setDriverClassName("com.mysql.jdbc.Driver");
dataSourcel.setJddbcUrl("jdbc:mysql://localhost:3306/ds_1");
dataSourcel.setUsername("root");
dataSourcel.setPassword("");
dataSourceMap.put("ds_1", dataSourcel);

// BBESE 2 MUER

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);

MNECE

FUMNI2 Apache ShardingSphere [Hi[A] A[fR A —#8 70, A E T2 ShardingSphere-JDBC f Java A1 NIAC &
ZEF,
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56 ba ]

db 2 /==
B= EI%\

B sy i Java APT ARNIELE SRVFF P BEREIEE RS Java fRESHT 77X, SEAK ShardingSphereDataSource
MRHAIE, Java API FIECE T AR RIE, TR ZEMAEIMNG jar BRI LA FRAIAL S RS,

SR

EEEANO

KAFR: org.apache.shardingsphere.sharding.api.config.ShardingRuleConfiguration

AIHC B

ShRRECE

HKAFR: org.apache.shardingsphere.sharding.api.config.ShardingTableRuleConfiguration

AT

BFR R AR BINE

logicTable String 7B ERRAR

actua IDataNodes (?) String HEIETR + RGAR, | FHENEIERES 2 %S
PUNBUR PR, 2R | RAAFRAR B 11 A,
PUES 38, XFEMTHR | BT RS ER
Ik 13 BT ERI RS

TEE—BHIIEN

data baseShardi | ShardingStrategy Con- | 77/ 5K R N

ngStrategy (?) figuration

t ableShardi ngStrat- | ShardingStrategy Con- | 735K i FHERIA 7> 2R 2RI

egy (?) figuration

keyGenera teStrategy | KeyGenerator Config- | %4 K 2% (ELEEININS R et G5

) uration o

aud itStrategy (?) Sharding AuditStrat- | 73/ H I RE% BRI F e iR

egy Configuration
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Ba5 hREE

RAFR: org.apache.shardingsphere.sharding.api.config.ShardingAutoTableRuleConfiguration
A E R

E2x HiEER WiRE BINE
logicTable String 73 IZHAR AR
act ualDataSources (?) | String BURIRAAR, Z208E | 25RE & EdER
PSRy ]
sh ardingStrategy (?) ShardingStrateg yCon- | 43 f7 #KH§ fEFHERIA > 2R
figuration
keyGe nerateStrategy | KeyGenerato rConfig- | H %14 a8 i BN B 8 F- 58 A ik
) uration A
auditStrategy (?) Shardi ngAuditStrateg | 73 F #iH5RHE BRI F e SR
yConfiguration
SRR
S A RIRECE

KA ¥R org.apache.shardingsphere.sharding.api.config.strategy.sharding.StandardShardingStrategyConfiguration
FIHC B

221 BB | 1HER
shardingColumn String a2

shardingAlgorithmName | String WAARC AP

ESDRERREE

K44 ¥R org.apache.shardingsphere.sharding.api.config.strategy.sharding.ComplexShardingStrategyConfiguration
Al

==X HEERA | 1HER
shardingColumns String FRINEHR, ZDHILIES 570

shardingAlgorithmName | String 7R BB
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Hint 53 7 SRERECE

R4 FK:org.apache.shardingsphere.sharding.api.config.strategy.sharding. HintShardingStrategyConfiguration
A e

B BAELA | 1HER
shardingAlgorithmName | String 73 W RIEAAR

For R ERBERE

KA FRorg.apache.shardingsphere.sharding.api.config.strategy.sharding.NoneShardingStrategyConfiguration
FIECEEME: T
BIRRBINEEN, WEUNED R ERYIER,

BHIFTIRESECE

KR org.apache.shardingsphere.sharding.api.config.strategy.keygen.KeyGenerateStrategyConfiguration
GITIGA =13

2 HERA | 15ER
column String vagit WAL 7R i

keyGeneratorName | String AR RIEAR

BIRRBINEEN, WS ANED T IIEERK,

B REITRBEE

K5 org.apache.shardingsphere.sharding.api.config.strategy.audit.ShardingAuditStrategyConfiguration
CITIGA =14

BFR HEXRE WiEA
auditorNames Collection<String> | 73 # I HEIEAIR
allowHintDisable | Boolean B EEEM S Fr e T hint

BIRRRINEEN, WEUNE D IHIERYK,
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1BRED R

1. SEESCEHIRFEMN SR, key NEIRIFZEAFR, value N DataSource M4 ;

2. &5 N % ShardingRuleConfiguration, H#I4A G H Y 7 i R4 % ShardingTableRule-
Configuration, HERES. | IHRES, PANEIES AR 70 FESRIE A 73 RERIGE S8

3. JAH ShardingSphereDataSourceFactory A3 HY createDataSource /7%, @& ShardingSphere-
DataSource,

=t

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.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_S${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]}");
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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() {
return new BroadcastRuleConfiguration(Collections.singletonList("t_address
"))
}

Bx&E

o« DR HdES
- JPRFEREE: BdED R
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RERE

db 2 /==
B= EI%\

Java AP FEFBCE R RS 70 8 AT DAVS [EREH #5075, AMEEING jar &2, P HFHRZEE java X
TFE LS 70 S B TR T DAGE I B 7 B D RE.

SIARE
EEEANO

RAFR: org.apache.shardingsphere.readwritesplitting.api.ReadwriteSplittingRuleConfiguration
Gl W=EE S

B2 HiEER WiER
dataSources (+) | Collection<Re adwriteSplittingDataSourceRuleConfigu- | 1325 %R AL &
ration>
lo adBalancers | Map<String, AlgorithmConfiguration> M D S i A
*) B
FMNEBURERECE

KRR org.apache.shardingsphere.readwritesplitting.api.rule.ReadwriteSplittingDataSourceRuleConfiguration
A e
REFARENE, 182 WNE NSRRI,

BESER

1. BSINERS o B EE R
2. RENBIIMEE
3. RIS o EEETR

=]l

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");
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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(createDataSourceMap(), 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;
}
HxsE

- BORHE: B E

K
an
2
i

« YAML & : i

DHEANFES

EEEANO

org.apache.shardingsphere.transaction.config.TransactionRuleConfiguration

FIACE

2 BEELR | WA
defaultType String BRINF S5
providerType (?) | String HER AL E LA
props (?) Properties | H55J@MHACE
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E5 6201

db B3 ==
B= EII%‘

BHREINE Java APT ARNIELE SRVFFH P BERIEEHRE Java AR 77X, FEA ShardingSphereDataSource
MRHAIE, Java API FIECE T AR RIE, TR ZEMAEIMNG jar BRI LA FRAIAL S RS,

SR
EEEANO

RAFR: org.apache.shardingsphere.encrypt.api.config.EncryptRuleConfiguration
AIHC B

B iEeR WiEA HINME

tables (+) Collectio n<EncryptTableRu leConfiguration> | JII%&F KNI AL &

encryptors (+) | Map<String, Algorit hmConfiguration> I R AR E
MERMMNECE

HKAFR: org.apache.shardingsphere.encrypt.api.config.rule.EncryptTableRuleConfiguration
A

==X 361 Ei BiEA
name String FAATER
columns (+) | Collection<EncryptColumnRuleConfiguration> | JI% %I }LNIEL & 51 5%

mEFMNEE

RAFR: org.apache.shardingsphere.encrypt.api.config.rule.EncryptColumnRuleConfiguration

AITC B

B HiELR iR

name String W4T
cipher EncryptColumnItemRuleConfiguration | Z ZFIECE
assistedQuery (?) | EncryptColumnItemRuleConfiguration | ZifiBh%IEC &
likeQuery (?) EncryptColumnItemRuleConfiguration | 15ffi 2 %Al &
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mEFEEMNERE

KAFR: org.apache.shardingsphere.encrypt.api.config.rule.EncryptColumnItemRuleConfiguration

FIAC B

B HiEER | 1%EA
name String A& AR
encryptorName | String I BRI

il i

RU4FR: org.apache.shardingsphere.infra.config.algorithm.AlgorithmConfiguration
AIAC B

2R BERE | WA

name String InfgEs EIEA R
type String Infg R
properties | Properties | HIff% H ke AL E

REFURTENE, S WNEINEREYIE,

1RESR

1. O ESCEHRTRIEG CR, key NEIRIFIZHEA4FR, value ¥ DataSource A% ;

2. BIEINERINATS EncryptRuleConfiguration, FFHIGEMHANZRHFHINNE RN S EncryptTableRule-
Configuration, MR IEFSEL

3. JAH ShardingSphereDataSourceFactory A4 HJ createDataSource /7%, fll& ShardingSphere-
DataSource,

[Gr=wnll

public final class EncryptDatabasesConfiguration {

public DataSource getDataSource() throws SQLException {

Properties props = new Properties();

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

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

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

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);

}

}

e
BRI R LR
BRI R i

BRI

ERER

BAHRRLEL Java APT HINIBCE RV P BB RS Java (U7X, 58/ ShardingSphereDataSource
NRAANE, Java API RUECE 7T FARE RiE, AHRZERBELIMNY jar ELRLREDS - AR AIALSS R S8,

SRR
EEEAO

HKAFR: org.apache.shardingsphere.mask.api.config.MaskRuleConfiguration
AR 1

9.1. ShardingSphere-JDBC 96


https://shardingsphere.apache.org/document/current/cn/features/sharding/
https://shardingsphere.apache.org/document/current/cn/dev-manual/encrypt/

Apache ShardingSphere document

==X #Eay WiEA ERINE
tables (+) Collec tion<MaskTableRu leConfiguration> | &R EL &
maskAlgorithms (+) | Map<String, Algorit hmConfiguration> il € Ry LT

i s Wy

KR org.apache.shardingsphere.mask.api.config.rule.MaskTableRuleConfiguration
AIC B

=X HERE i
name String RAHR

columns (+) | Collection<MaskColumnRuleConfiguration> | BESEIHLNIELE %1%

AR FIRN A E

HKAFR: org.apache.shardingsphere.mask.api.config.rule.MaskColumnRuleConfiguration

AIAC B e

B R | HEA
logicColumn String EERAY4IR
maskAlgorithm | String B RTE AR

EEgARE

RAFR: org.apache.shardingsphere.infra.config.algorithm.AlgorithmConfiguration

G136

=X BEERR | WA

name String SRR AA AR
type String i B AR A
properties | Properties | BiBA I%E AL E

RIS, WS N EREE RS,
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1BRED R

1. SEESCEHIRFEMN SR, key NEIRIFZEAFR, value N DataSource M4 ;

2. BRI 2 MaskRuleConfiguration, AR RHREER AT S MaskTableRuleConfig-
uration, PiBUEIEESEL

3. JAH ShardingSphereDataSourceFactory A3 HY createDataSource /7%, @& ShardingSphere-
DataSource,

=t

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 {

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.aslList(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);
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return ShardingSphereDataSourceFactory.createDataSource(DataSourceUtil.

createDataSource("demo_ds"), Collections.singleton(maskRuleConfig), new

Properties());
}

Bx&E

o BaESEHIRZ ORI
« BUEMRERIT A Te e

TR

N SRAE AR S Java API 77 AL & ShardingSphere 5% T D)

SRR

EEEANC

REIEZE LA L E,

R4 FR: org.apache.shardingsphere.shadow.api.config.ShadowRuleConfiguration

AIECE JE
BFR #EE iR
dataSources Map<String, ShadowData SourceConfigu- | 5% F &8 I L 5 44 FR A0

ration> Al E

tables Map<String, Shado wTableConfiguration> | 5 T &R&FFAELE
shadowAlgorithms Map<String, Alg orithmConfiguration> s EIRA AL E
defaul tShadowAlgorithm- | String RN FRIERHR
Name

T RIERECE

HKAFR: org.apache.shardingsphere.shadow.api.config.datasource.ShadowDataSourceConfiguration

GITLOA =13

2R BUEAD | 15ER
productionDataSourceName | String AT EHR TR AR
shadowDataSourceName String 5T BRI AR
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TFRECE

RAFR: org.apache.shardingsphere.shadow.api.config.table.ShadowTableConfiguration
A E R

2R 36/ Eit iBH
dataSourceNames Collection<String> | 5T FRKPk T EHR IR PRI R

shadowAlgorithmNames | Collection<String> | ¥ F3RI B T RIEABFRYIFR

TFEIEEE

KR org.apache.shardingsphere.infra.config.algorithm.AlgorithmConfiguration
GILOA =14

Bir | BUERE | REF
type | String A R Ryl
props | Properties | s THIEALE

RIRRRINEERE, WEUNEY rRERYI%R,

IRESR

1. A T RURE TR,
2. FLEF TR

- FLER TR

- BLER TR

- ERER TR

=Nt

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<>();
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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());
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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Bx&E

w1 R R IR

SQL fi#tf

El- A=W
B EI%\

SQL /2 i ¥ 5 B8R FEAZ M BIARETE 5o SQL filEt 5 B 5K SQL A BT Ml SUE A, fif Apache
ShardingSphere Hf#EFF LI EIIRE, H AT FF MySQL, PostgreSQL, SQLServer, Oracle, openGauss
PAKAF & SQL92 MIVERYT SQL 77 5. HIT SQLIEARIE AN, HEMIAFE D BASHFH SQL, J&Id Java
AP MM SQL fi#tfr, mIDATTERERIE ARG, RIEESIHF TR,

SRR

RAFR: org.apache.shardingsphere.parser.config.SQLParserRuleConfiguration
AP B

B BT WA

sqlCommentParseEnabled (?) | boolean e RN SQL IERE

parseTreeCache (?) CacheOption | fENTIEIAM AR AL E

sqlStatementCache (?) CacheOption | SQL BAJIAMMSZFILE
FHEEFAICE

RAFR: org.apache.shardingsphere.sql.parser.api.CacheOption

AIPCE R
2 B XK | WA ZINE
it}
initialCapac- | int AHEFOIEE | EIEMARRZZZERNIAE 128,SQL 1A 27K IAE 2000
ity &
maximum- long AHEFRRE | HIEMARMZFEOAME 1024, SQL iBAZFZBUIANE
Size = 65535
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1BRED R

1. WEAMEFIE
2. BEMATEE
3. (ERHTS 1 M@ AT SQL

=]l

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",
false);

MySQLStatement sqlStatement = visitorEngine.visit(parseASTNode) ;
System.out.println(sqlStatement.toString());

HxB8E
« YAML BCE: SQL f#tT

sQL EiF

EeENC

R4 FR: org.apache.shardingsphere.sgltranslator.api.config.SQLTranslatorRuleConfiguration
Al

e i HiEER | 1%EA
type String SQL HHiEAR A

useOrigina ISQLWhenTranslatingFailed (?) | boolean | SQL &0z & F A SQL RE2 AT

El- =W
=20 EI%\

ShardingSphere {55 T RZINRE, HlAN, 2ES . EEDE. BIRMEE, XLETRER /AT DA
7, el ELE—EMH, THZET JAVA API R &R,
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[yt

/] PRE&
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_S${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()));

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"));

return result;

/] BENBEE
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.asList(
"readwrite_ds_1"), true), "");

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

dataSources.add(dataSourceRuleConfigurationl);

dataSources.add(dataSourceRuleConfiguration2);

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

}

/] BIENNZEE

private static EncryptRuleConfiguration createEncryptRuleConfiguration() {
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Properties props = new Properties();

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

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));

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

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

}

BiEkE

BREZE

ShardingRuleConfiguration ruleConfiguration = new ShardingRuleConfiguration();
// algorithmName HAEFIEE, EEMDFHEREHNDHEE—H

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

MEEE

// encryptorName HEFIEE, FEMIMZMNEH encryptorName BM—H

// type H props, BEESENMZBAEE 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()));
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RE DB AR

// loadBalancerName HHAFISE, ZTEMEEDEMNIAR loadBalancerName EM—2K

// type M props, BEEREHBEHEIEAERE. 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()));

TFEE

// shadowAlgorithmName HFEFIEE, FEME FEMUAH shadowAlgorithmNames B4E—EK
// type H props, BEBSEEFERNEEE: 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()));

BRE &

// maskAlgorithmName HHAFIERE, ZEFMASFINAE maskAlgorithm BME—

// type M props, BESERBABE L. 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% API

RIS 4 ShardingSphere-JDBC IR %175 APL,

HES R

AREETTHA 4 ShardingSphere-JDBC [43 F 5% APL,
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SR HIEK

db B3 ==
B= EII%‘

Apache ShardingSphere {i ] ThreadLocal & ¥/ F B EREAT oA . v DOEE 4w A9 77 A Hint-
Manager NS A 1E, %7 R EIUE S RTZAE N AR

Hint (I EZFERR: - 0/ FBAEAE SQL MBURERG M, WA ETIMNRILSSZHE, - SHEETE
T P A T R TR

RESR

1. JAH HintManager.getInstance() KB HintManager S2431/;

2. 8 HintManager.addDatabaseShardingValue, HintManager.addTableShardingValue 75{%1% &%)
FrEHE;

3. PUT SQL IR FEREE EHATHAT;

4. J4H HintManager.close /& ThreadLocal FHHIAZ .

ECE Tl
M ECE

Hint 7 BIEFZH P org.apache.shardingsphere.sharding.api.sharding.hint.
HintShardingAlgorithm 0, Apache ShardingSphere fEM{ TSI, 4422 M HintManager H3k
By oA TR R4,

ZEREIT:

rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: demo_ds_${0..1}.t_order_s${0..1}
databaseStrategy:
hint:
algorithmClassName: xxx.xxX.xxX.HintXXXAlgorithm
tableStrategy:
hint:
algorithmClassName: xxx.xxX.xxX.HintXXXAlgorithm
defaultTableStrategy:
none:
defaultKeyGenerateStrategy:
type: SNOWFLAKE
column: order_id
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props:
sql-show: true

JREX HintManager

HintManager hintManager = HintManager.getInstance();

AN RE

« {#ifl hintManager.addDatabaseShardingValue RISMEIRIE 7 Fr #E{E,
« {#fl hintManager.addTableShardingValue RiFhNFR5 A ##{E,

FEARTREHRT, BREBEHEERE D0 ER, AT#H  hintManager.
setDatabaseShardingValue HFRIZHE T H1E,

AlFDRRE

7 R EHERAZTE ThreadLocal H, At ATR EAEIRIEL RN hintManager. close () SRiFGFR Thread-
Local HIANA,

hintManager 3 T AutoCloseable #2[1, RJHiF#{EH] try with resource H 3%,

FEAERG

// 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.addDatabaseShardingvValue("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)) {

9.1. ShardingSphere-JDBC 108



Apache ShardingSphere document

hintManager.setDatabaseShardingValue(3);
try (ResultSet rs = preparedStatement.executeQuery()) {
while (rs.next()) {
/] ...

Bx&E

o BDKRHE: HdES A
- PREER: BdE R

ot

AREETHA 4 ShardingSphere-JDBC (L5 43 #1475 APL,

SR I EK

EIy=p
B> EII%‘

Apache ShardingSphere {# /] ThreadLocal & ¥ R AR ICHEAT 2R MRt AT DU 9w A2 19 75 2
HintManager N3 FER& IARIC, IZABEANTE 2 BTS2 N AN

Hint fEBE5 7050 N, T Tomil e 3 A T B m 5.

REDR

1. JH HintManager.getInstance () 3KH{ HintManager S:f;
2. M HintManager.setWriteRouteOnly () /1A% E T FERKHRIC;
3. T SQL IEA) SRS FHATHIA T ;
4. VA HintManager.close () {&# ThreadLocal FHINE,
BCE R
£ Hint 325 E R

FXHY HintManager

53T Hint B8R A A,
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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-core</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>5.12.4.Final</narayana.version>
<jboss-transaction-spi.version>7.6.0.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-core</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>

1REP R
1. BCE Narayana
2. RHE XA HHRM
-t
BdE Narayana
A] DUEIE R0 H 1Y classpath R/ jbossts—properties.xml K& H{t Narayana BB I,
EIEIEZS UL Narayana B /7 508
IRE XAESER

Yaml:

transaction:
defaultType: XA
providerType: Narayana
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Seata £33

db 2 /==
B= EI%\

Apache ShardingSphere #2fit BASE 555, £ T Seata HYSLHL,

1BREDE

1. J53)] Seata Server
2. fliEHER
3. UshN Seata Bl &

[Ry=wany il
[B5h Seata Server

F2l8 seata-work-shop AP ER, TNEIT/S5 Seata IR5585%,

2% undo_log &

TR — 07 Fr B FESE B A undo_Tlog & (DA MySQL 6l

CREATE TABLE IF NOT EXISTS ‘undo_log'

(
tHid° BIGINT(20) NOT NULL AUTO_INCREMENT COMMENT 'dincrement id',
“branch_id® BIGINT(20) NOT NULL COMMENT 'branch transaction 1id',
“xid® VARCHAR(100) 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 NOT NULL COMMENT 'create datetime',
‘log_modified” DATETIME NOT NULL COMMENT 'modify datetime',

PRIMARY KEY (' 1id"),

UNIQUE KEY ‘“ux_undo_log" ( 'xid’', “branch_id")
) ENGINE = InnoDB

AUTO_INCREMENT = 1

DEFAULT CHARSET = utf8 COMMENT ='AT transaction mode undo table';
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1ERECE

£ classpath HE /I seata. conf X,

client {
application.id =

## NAM—F
my_test_tx_group

example

## FRBERA

transaction.service.group =

IRIESL PRz R 1BIK Seata BY file.conf Ml registry.conf Xff,

9.1.4 FIEHM

ShardingSphere BRIANTE L FXE &0 SPI IS, 7E Git Source F#7E—HB53 B3 58 =77 i) SPT 52
MR EEN, RITE https://central.sonatype.com/ T R,

Fir flfx B2 SPI A SPI Y EA SEBISRI AT ALE https://shardingsphere.apache.org/document/current

/en/dev-manual/ F8 2R,

TEA groupId:artifactId HYRIEASIH ShardingSphere-JDBC i HIN B 1

« org.apache.shardingsphere:

i)

org.apache.shardingsphere:

BRI A Sty

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

« org.apache.shardingsphere:

TCEERIHT L]

« org.apache.shardingsphere:

« org.apache.shardingsphere:

org.apache.shardingsphere
K MySQL SEE

« org.apache.shardingsphere

org.apache.shardingsphere:

PEZE R 1) PostgreSQL SEHL

« org.apache.shardingsphere:

20

org.apache.shardingsphere:

« org.apache.shardingsphere:

shardingsphere-authority-core, FFHBRINEGZ Hi%

shardingsphere-cluster-mode-core, HEAHHAEIER
shardingsphere-db-discovery-core, &AL

shardingsphere-encrypt-core, HIEMMERL)
shardingsphere-encrypt-sm, SM & & L

shardingsphere-infra-context, Context %Iz TS

H &I~ AZ0
shardingsphere-mask-core, FEMHEIZL

shardingsphere-logging-core,

:shardingsphere-mysql-dialect-exception, $EZEMN

:shardingsphere-parser-core, SQL f#HTZL)

shardingsphere-postgresql-dialect-exception,#{

shardingsphere-readwrite-splitting-core, 5%

shardingsphere-shadow-core, TR

shardingsphere-sharding-core, &7 0
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+ org.apache.shardingsphere:shardingsphere-single-core, ¥ (iGN EHER
P ME—FAER) b

+ org.apache.shardingsphere:shardingsphere-sql-federation-core, BEFREHHIT
w0

+ org.apache.shardingsphere:shardingsphere-sql-parser-mysql,SQL fi#4TH MySQL
RS

« org.apache.shardingsphere:shardingsphere-sql-parser-opengauss, SQL f##HTi
OpenGauss /5 & S8l

+ org.apache.shardingsphere:shardingsphere-sql-parser-oracle, SQL fi##7f Ora-
cle 75 S AT SE B

« org.apache.shardingsphere:shardingsphere-sql-parser-postgresql, SQL fi##if
PostgreSQL /7 5 Sl

« org.apache.shardingsphere:shardingsphere-sql-parser-sql92, SQL f#f7 /) SQL 92
S

+ org.apache.shardingsphere:shardingsphere-sql-parser-sqlserver, SQL f#HrH]
SQL Server 75 & £

+ org.apache.shardingsphere:shardingsphere-standalone-mode-core, HHAHZAD
BEBRAME A0

+ org.apache.shardingsphere:shardingsphere-standalone-mode-repository-jdbc-h2,

BN EAE B AE ) H2 SEHY
« org.apache.shardingsphere:shardingsphere-traffic-core, MEIGHEZL

« org.apache.shardingsphere:shardingsphere-transaction-core, XA 73 NFELEE

BlE L

W15k ShardingSphere-JDBC 2 H AlIEfdiff, 24T Maven Central (T EH SPI SLIRAY JAR FIH
fRHH) JAR,

TPA groupId:artifactId HURIE S A R AT e,
o BN ECES B AE X

- org.apache.shardingsphere:shardingsphere-standalone-mode-repository-jdbc-mysql,

FF MySQL ALk
- EREAELE G R ALE X

- org.apache.shardingsphere:shardingsphere-cluster-mode-repository-zookeeper,
T Zookeeper FIFFASLSZEL

- org.apache.shardingsphere:shardingsphere-cluster-mode-repository-etcd,
BT Eted FIHRFAMLSETY

- org.apache.shardingsphere:shardingsphere-cluster-mode-repository-nacos,
T Nacos FIFEFAMLIZEL

9.1. ShardingSphere-JDBC 117



Apache ShardingSphere document

- org.apache.shardingsphere:shardingsphere-cluster—-mode-repository-consul,
T Consul FYRFALSZER

« XA M ESSEH A

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

T Narayana HJ XA 73 NH S5 E R
- SQL HHiF

- org.apache.shardingsphere:shardingsphere-sql-translator-jooq-provider,

f#F JooQ 1Y SQL HliFEas

9.1.5 AZHFIN
DataSource 1Z[]

o R timeout HHFHRAE,

Connection [

o REFHEIEILRE, BREL AR
« REZFEFRAT native SQL;

« R FF savepoint FHRIR(E;

« A3 Ff Schema/Catalog HIHR1E;

« ISR EE SRR,

Statement #] PreparedStatement &[]

- PXFHREZERERER (AfF0EIRE, dF SELECT Z454dR) ;
« AR LTI,

ResultSet [0

o TR T A5 L BT

o FEEHBIE next 77 B FAGEH B
o R RHER RN

o R R TT;

« TIHHRIR 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 -Dmaven.javadoc.skip=true -Dcheckstyle.skip=true -Dspotbugs.

skip=true -Drat.skip=true -Djacoco.skip=true -DskipITs -DskipTests -Prelease

agent fU#i i H XN distribution/agent/target/apache-shardingsphere-${latest.release.version}-

shardingsphere-agent-bin.tar.gz

BRiiFA

72 agent H3%, f#/E agent —HHIf1%] 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

| — agent.yaml

F—— plugins
— tib
| |—— 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}.

L shardingsphere-agent-${latest.release.version}.jar
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Agent HiEHIHH A BE agent/logs/stdout. log,

ECEiEA

conf/agent.yaml T ER agent it &, WEFHFHIHE File, Prometheus, OpenTelemetry,

plugins:

# Tlogging:

# 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"

EAESVE)E

File

H il File flifF LA METTEURAEN BB, B HAE S,

Prometheus

T REE

- 28R

B WiER
host FAL
port Ui 1
jvm-information-collector-enabled | 27 >REE JVM f8HR{E R
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OpenTelemetry

OpenTelemetry A] DAt tracing (52 Jaeger, Zipkin,
- S

E=2u)

WiRR

otel.service.name

AR 5544 F%

otel.traces.exporter

traces exporter

otel.exporter.otlp.traces.endpoint

traces endpoint

otel.traces.sampler

traces sampler

S8 OpenTelemetry SDK Autoconfigure

ShardingSphere-JDBC &8

« 1ERIFCEEMK ShardingSphere-JIDBC ) SpringBoot T H, test-project.jar

« 2 @I E

java -javaagent:/agent/shardingsphere-agent-${latest.release.version}.jar -jar

test-project.jar

- 3ViREENHIARSS
4 BEN PR S EL
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Metrics
AR FEAR 2K | et
it
build_info GA FAE R
UGE
parsed_sql_total C OUN | %425 (INSERT. UPDATE, DELETE. SELECT. DDL, DCL. DAL,
TER TCL. RQL. RDL. RAL. RUL) ZrZHIM#MTIEZEL
routed_sql_total C OUN | #%28%! (INSERT. UPDATE, DELETE, SELECT) 42K /s %K
TER
routed_result_total C OUN | BH4EREE BUBFERHEER, REHER)
TER
jdbc_state GA ShardingSphere-JDBC ARG B, 0 RRIEFIRE; 1 RRBWK
UGE ;2 BUERES
jdbc_meta_data_info | GA ShardingSphere-JDBC JLEHE(E S
UGE
jdbc_stat C OUN | IBAIHTEEL
ement_execute_total | TER
jdbc_statement_e xe- | C OUN | IBAHSTHIREEL
cute_errors_total TER
jdbc_statement_exe | HIS BRI THER
cute_latency_millis TOG
RAM
jdbc _transac- | C OUN | H55EH, % commit, rollback 732K
tions_total TER

9.2 ShardingSphere-Proxy

B & /2 ShardingSphere-Proxy H1MfE— 5 & ¥ A BRI, @I & 0T DATRIETE Wi #Ef# ShardingSphere-

Proxy Fir{2 ftHIZEE,

AFETi & ShardingSphere-Proxy IELE S % F/, FFER A4 A 5,

ShardingSphere-Proxy f2fit5: T YAML WEC B 773, F{H/H DistSQL AT H, WIIACE, MAIFLE
AIDARTEIE B . 5 08, BRI, 2 TEEDRE, I HRESINEA,

FINEL B 7> 5 ShardingSphere-JDBC HY YAML FCE 524 —%(, DistSQL 5 YAML At & REFSHH B EU,
B Z A A IES WL R,
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9.2.1 BFahFAf

KRBT/ ShardingSphere-Proxy HHICHRE I A 8 S AHICHRAE,

fERTHH A E

ZIE.E1

E=ER

ok

A FES Pt ik % A1 £33/ ShardingSphere-Proxy,

Gl

i i & A B0 /530 Proxy, TRZ2PAEEE4S Java JRE 8 BUE SihiiA,

1REDR

1. #KHX ShardingSphere-Proxy — il & it
12 R E TR B
2. it & conf/server.yaml

ShardingSphere-Proxy I&{T#R1E server.yaml FfCE, FACEHE\S ShardingSphere-JDBC —%(, &
SERBANE,

HMECBIUES*: * ARACE * 8 il E
3. BitE conf/config-x.yaml

B2% conf H3X RLA config- RIZRITLIISCHE, t: conf/config-sharding.yaml XX, #1745
FREU, 355 BANECE, BE S RIESHIE T, config-*.yaml XM » #8730 DMEE 4.
ShardingSphere-Proxy X FHlCE Z MEZHEHRIR, &ML config- Wigkam4H YAML Ao &, BN
— MR,

4. (A1) 5| ANEEREEIKS)
R 5 5% HE PostgreSQL B¢ openGauss FHEZE, TS| NFUIMKH,

AR 5 IERE MySQL BUEE, 18 F# mysql-connector-java-5.1.49.jar 8{# mysql-connector-java-
8.0.11.jar, FFRFHILA ext-1ib H%,

5. (ANE) FINSREHEEAT T

ShardingSphere-Proxy BAIASE X ZooKeeper Curator % ufi, A ZooKeeper Jodii5 | A H AKX
#fio

IR E A Eted, FREH Eted A% FIMIKENTEST jeted-core 0.7.3 EIFE HF ext-1ib,
6. (ANE) SIAD ST

5 ShardingSphere-JDBC {177 sUMHFl, BAKRI 2% 73 11 55,
7. (A& SINEEXEE
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SRR R B EIREN, nlEd PN EEEH B e R, Pl Roafil:

1. S2I “ShardingAlgorithm® EOENXMEESLIZE,
2. 7EWIE ‘resources’ BRTEIE 'META-INF/services’ B
3. £ 'META-INF/services' BRTHEXH 'org.apache.shardingsphere.sharding.spi.
ShardingAlgorithm®
4. BLIEMNLRELZENEXH "org.apache.shardingsphere.sharding.spi.
ShardingAlgorithm’
5. ¥ ER Java XHITERK jar B,
6. LR jar BENE ‘ext-1ib’ BR.
7. BERBENEEERMAEN Java XHSIREEET YAML X, BEaSE [BEHMU] (https://
shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/
yaml-config/)o

8. JA3)) ShardingSphere-Proxy

Linux/macOS #1E R4 1EI21T bin/start.sh, Windows #{E R4 1EIa1T bin/start.bat 23
ShardingSphere-Proxy, #AIAWTHRIT 3307, ERIABLE H3K)Y Proxy A conf H3k, JEahiIAA] B
fEE Wi 1, BLESCIFRRTE HSR, iR

bin/start.sh [port] [/path/to/conf]

9. fiF% %+ ShardingSphere-Proxy
PH4T MySQL / PostgreSQL / openGauss HJ% F it in & EL#%1#%1F ShardingSphere-Proxy HIAJ,
i f] MySQL % F'iifiJ%4% ShardingSphere-Proxy:

mysql -h${proxy_host} -P${proxy_port} -u${proxy_username} -p${proxy_password}
f# ] PostgreSQL %/ Uiiii% 4% ShardingSphere-Proxy:

psgl -h ${proxy_host} -p ${proxy_port} -U ${proxy_username}

[ openGauss % Fiifi %% ShardingSphere-Proxy:

gsql -r -h ${proxy_host} -p ${proxy_port} -U S${proxy_username} -W ${proxy_password}

=]l

SEREIE 1E 2% ShardingSphere GEHHY/RH: https://github.com/apache/shardingsphere/tree/mast

er/examples/shardingsphere-proxy-example
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{&F3 Docker

El- =W
= EI%\

AT FEENEUAIEIL Docker JE7] ShardingSphere-Proxy.

’

il

RS

p=

~e

{#FH Docker Ji3) ShardingSphere-Proxy JCAUERY MK,

1BREDE

1. 3£H{ Docker %1%
« FR— (%) M DockerHub FKEY

docker pull apache/shardingsphere-proxy

« 77 JKBEX master 73 X EHTER{% . https://github.com/apache/shardingsphere/pkgs/containe

r/shardingsphere-proxy
- TR=: BITHEEBR

git clone https://github.com/apache/shardingsphere
mvn clean install

cd shardingsphere-distribution/shardingsphere-proxy-distribution

mvn clean package -Prelease,docker

WEIEE| DA R, i5#R Docker daemon HHFEELIE1T,

I/0 exception (java.io.IOException) caught when processing request to {}->unix://

localhost:80: Connection refused?

2. ii® conf/server.yaml fl conf/config-x.yaml

A DAM Docker 7 as FHARNAC B SRR, 5 DLEITE EHUERH

docker run -d --name tmp --entrypoint=bash apache/shardingsphere-proxy

docker cp tmp:/opt/shardingsphere-proxy/conf /host/path/to/conf

docker rm tmp

H T A SN MRS AT RE S 18 NI LR IR A 225, W15 E shiN R eI 250 A R S AR, 18
WfR conf/config-*.yaml BLE XA HHEE NEHEZER TP 7] DA#E Docker A xR I A E,

BAECE S ShardingSphere-Proxy /& &) - {8 F kil & 76 £,

3. (ANE) SIS = ek 3w LE

WRAFAELAMERETR K : * ShardingSphere-Proxy 5 fii H MySQL #(#8%; * (HH B E X HE; *HH

Etcd {E MR KHIEM L,
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https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/startup/bin/

Apache ShardingSphere document

TBETERE EVHMERME O ext-1ib HE, 3£2% ShardingSphere-Proxy Jii s F il - i F ikl 4 1
[EEPSIVEZ N

4. JA3/ ShardingSphere-Proxy &8s

FARAENIREY conf 55 ext—-1ib HEEBEIA ST, Baam:

docker run -d \
-v /host/path/to/conf:/opt/shardingsphere-proxy/conf \
-v /host/path/to/ext-1lib:/opt/shardingsphere-proxy/ext-1ib \
-e PORT=3308 -pl13308:3308 apache/shardingsphere-proxy:latest

Hr, ext-1ib dE67, HF al#%7R#EE# ShardingSphere-Proxy BAiANIT 3307, AILAUEIIMRL &
-e PORT {5, HEX JVM HXSEFELINGEL & JVM_OPTS IXHE,

WiRA:
X F#i% B CGROUP_MEM_OPTS If i &: fl TERMSIEPIZBEMXANESE, MATRBIMEN:
-XX:InitialRAMPercentage=80.0 -XX:MaxRAMPercentage=80.0 -XX:MinRAMPercentage=80.0

5. {# % %R ShardingSphere-Proxy
1E2% ShardingSphere-Proxy J& s FHft - {8 FH il & A o

[Gr=wnll

SEXEFLE 1E 2% ShardingSphere ©EARY/RH: https://github.com/apache/shardingsphere/tree/mast

er/examples/shardingsphere-proxy-example

¥J% GraalvM Native Image(Alpha)
HRIER

A EENLUANET GraalvM [ native-image A% ShardingSphere-Proxy ) Native
Image XN Docker Image.,

AR E

+ ShardingSphere Proxy HA 45 GraalVM Native Image Hh%. HTE https://github.com/apa
che/shardingsphere/pkgs/container/shardingsphere-proxy-native fZ E SR, RIZFEES
server.yaml i conf XHJ . /custom/conf, YRANEIIAI NI docker-compose.yml X
AT IR,

version: "3.8"

services:
apache-shardingsphere-proxy-native:

image: ghcr.io/apache/shardingsphere-proxy-native:latest
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volumes:

- ./custom/conf:/opt/shardingsphere-proxy-native/conf
ports:

- "3307:3307"

o« FHRR A FE A FE GRS GraalVM Reachability Metadata, I 24 1E https://github.com/oracle/
graalvm-reachability-metadata ¥TF#THY issue , FHEZ 7 ShardingSphere H & BRI =
J3ERR LY GraalVM Reachability Metadata ) PR,

« ShardingSphere FJ master 73 3 M AR HE & 4 AL Native Image BRI, 75225 AF Junit 5 Plat-
form [IEERK, TREVE T B/ GraalVM Native Image IS 2, I ERFE T GraalvM Native
Build Tools Y -DskipNativeTests 5l -DskipTests Z%kid Native Image H BTN,

< G0R 3 NEIERH T A E| GraalvM Truffle Espresso A~ 77 {#fE host JVM Fl guest JVM Z [HIZX H.
i groovy.lang.Closure 2, #ARA{E GraalVM Native Image i,

- org.apache.shardingsphere.sharding.algorithm.sharding.inline.
InlineShardingAlgorithm

- org.apache.shardingsphere.sharding.algorithm.sharding.inline.
ComplexInlineShardingAlgorithm

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

« YAETH B, GraalVM Native Image JEZS5HY ShardingSphere Proxy TR & AOT ( GraalVM Native
Image ) #1 JIT ( GraalVM Truffle Espresso ) I&1THIBT B, HT https://github.com/oracle/graal/is
sues/4555 [MARK[M], GraalVM Truffle Espresso I8z M . so XHFHAZHEA GraalVM Native
Image N, HIATRIRTEZAE Docker Image SMZ1T ShardingSphere Proxy Native H) il S,
IR BRGNS B JAVA_HOME $58[ GraalVM (1] bin H3%, ¥ HI GraalvM S L4211
GraalVM Updater %37 espresso 4ff,

o KYRELT Linux (amdé64, aarch64), MacOS (amd64) 58 Windows (amd64) ¥R, A1RIRN T
MacOS (aarch64/M1) B, REFEICFMARICHIN hitps://github.com/oracle/graal/issues/2666

o

i ats

1. MR4E https://www.graalvm.org/downloads/ B3R ZEERMABLE JDK 17 XM A GraalvM CE ¢
GraalVM EE, [FIIATCAET SDKMAN! 223 TDK 17 X W [ GraalVM CE,

2. J@)f GraalVM Updater T.HZ4 native-image fll espresso 4,

3. tR#E https://www.graalvm.org/22.3/reference-manual/native-image/#prerequisites FE R &L

A T B,
4, WNRFEME Docker Image, HifR docker-ce BEZ2%,

5. BUREATIHARAERT, HITW NS DOVATE TSRS Standard JEASHY GraalvM RIIAME
TLEE,
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./mvnw -PgenerateStandardMetadata -DskipNativeTests -B -T1C clean test

BRESR

1. #KHX Apache ShardingSphere Git Source

 7£ FER DI 3% https://github.com/apache/shardingsphere/tree/master 3RE,
2. (EaATIE V), 73 IRMETE

< WE—: AFREMLHFLE SPI SEIAY JAR B3 =77 iKHIHY JAR

« 1£ Git Source [FIZ H3R MHUTU R 2, HHE5EM Native Image HIHEEE,

./mvhw —am -pl distribution/proxy-native -B -T1C -Prelease.native -DskipTests clean

package

< B BEMFTELE SPL SZIIY JAR BE GPL V2 % LICENSE 955 = J7{#i1Y JAR,

« fE distribution/proxy-native/pom.xml f{J dependencies I AFETE SPI SLHLFY JAR B R
=TT JAR, BN

<dependencies>

<dependency>
<groupId>com.mysql</groupId>
<artifactId>mysql-connector-j</artifactId>
<version>8.0.32</version>

</dependency>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-sql-translator-jooq-provider</artifactId>
<version>5.3.1</version>

</dependency>

</dependencies>

o B @ 1THIE GraalVM Native Image,

./mvnw -am -pl distribution/proxy-native -B -T1C -Prelease.native -DskipTests clean

package

3. 1@ A 2AT/E5) Native Image, #5224 I 4 MS¥, £ — 1SN ShardingSphere Proxy { FH i
58 =AM SIS server . yamU Y /conf XA, 5 = NS HON IR E i 1 Address,
VISR Force Start, IR true MILRIUE ShardingSphere Proxy Native JCIRRERS IEFEERRELE
WED, RIZRCHFIEXR. /custom/conf, RN

. /apache-shardingsphere-proxy-native 3307 ./custom/conf "0.0.0.0" false

4. WIRFEAEE Docker Image, TEIRINTELE SPT SCELARISEEE = /7 (KM, £ SATHUTI Ra,
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./mvnw —am -pl distribution/proxy-native -B -T1C -Prelease.native,docker.native -

DskipTests clean package

RIEFEEMTE server.yaml [ conf XHFKHK ./custom/conf, A[@EIE I M
docker-compose.yml Xff /33 GraalVM Native Image X M) Docker Image,

version: "3.8"

services:

apache-shardingsphere-proxy-native:

image: apache/shardingsphere-proxy—-native:latest

volumes:

- ./custom/conf:/opt/shardingsphere-proxy-native/conf

ports:

- ""3307:3307"

WERAIRARX Git Source MUEIHERR, SR MR oraclelinux:9-s1im fE2N Base
Docker Image, {HUNRIRA LM H busybox:glic, gcr.io/distroless/base 8¢ scratch
L /IMAFIF Docker Image {E5 Base Docker Image, FRFFEARE https://www.graalvm.org/22
.3/reference-manual/native-image/guides/build-static-executables/ K, #5 pom.xml [
native profile 7Rl -H:+StaticExecutableWithDynamicLibC [ jvmArgs E#lE, 5
EEE, FUHE =R 7B Docker file ZEEEZRAE, Hla0 1ibdl, [KLiEHRIRHE
PREVEEFATE I E%E distribution/proxy-native R pom.xml Al Dockerfile IR,

IR

* % GraalVM Native Image &) ShardingSphere Proxy, HIBMLAIRIWIZERIRETIS https:

//shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/obser

vability/ HA—5

PRA] DAEA https://www.graalvm.org/22.3/tools/ fRBEH) — R 1T THB AL T EE
GraalVM Native Image HINEATH, FHARMEEZREH VSCode SEIAI TAE, WIRIRIELEEH
Intelli] IDEA H H A7 2 H 4 B GraalVM Native Image, {RKA]PASETE https://blog.jetbrains.com
/idea/2022/06/intellij-idea-2022-2-eap-5/#Experimental_GraalVM_Native_Debugger_for_Java ;&
Hig4k, WBRERPAE Linux, WIJCEXN GraalvM Native Image 1T Debug, 1551 AR 4]
Y https://github.com/oracle/graal/issues/5648 .

« XFfHH ShardingSphere Agent % APM Java Agent fJ/&f, GraalVM ) native-image 4

TR ARSE R SCFFAEAT 2 Native Image N/ javaagent, RFRZICHE M ARSI https://github.c

om/oracle/graal/issues/1065,

« DURER9RH Apache SkyWalking Java Agent fEA/Rf, nIHTERES GraalvM #EX % B

issue,

. & https://archive.apache.org/dist/skywalking/java-agent/8.12.0/apache-skywalking-java-age

nt-8.12.0.tgz , HHM#/EF| ShardingSphere Git Source [ distribution/proxy-native,

&4 distribution/proxy-native/pom.xml ¥ native profile, & org.graalvm.
buildtools:native-maven-plugin fJ configuration NI AT jvmArgs,
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<jvmArgs>
<arg>-Dskywalking.agent.service_name="your service name"</arg>
<arg>-Dskywalking.collector.backend_service="your skywalking oap ip and port"</
arg>
<arg>-javaagent:./skywalking-agent/skywalking-agent.jar</arg>
</jvmArgs>

3. B WL 1THE GraalVM Native Image.

./mvnw —am -pl distribution/proxy-native -B -T1C -Prelease.native -DskipTests clean
package

{#£/ Helm
B2ER

f# ] Helm £ Kubernetes ##£715| 5 ShardingSphere-Proxy SEf5ili#17722%5, 5T ShardingSphere Helm
Charts FJEZNAAPAZ% : ShardingSphere-on-Cloud 1 H,

AIFE S

» kubernetes 1.18+
» kubectl
* helm 3.3.0+

- 0] DABHAS I PV(Persistent Volumes) Y StorageClass FH THALEHE, (A1)

1RESR
TaRE

1. ¥ ShardingSphere-Proxy Nl Helm A% :

helm repo add shardingsphere https://shardingsphere.apache.org/charts

2. DA ShardingSphere-Proxy 44 %% charts:

helm 1install shardingsphere-proxy shardingsphere/shardingsphere-proxy
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RIERE

L. BT R AT RO B T2

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

Wi
1. HAAIBCETE W N7 IBCEYFR,
2. P47 helm list JREXT G 22517 release,

ENE

1. BUAMBRATE R ficsk, 00 --keep-history SEURE K fid 5k,

helm uninstall shardingsphere-proxy

SRR

AETREE

FLEIN iR &
governance.enabled | FSRUIMZ G {E A" fAY chart | true
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JBIET = ZooKeeper ERE TN

FCEIN &R &

governanc e.zookeeper. FR Y12 S H ZooKeeper [ chart “true’

enabled

governance.zoo keeper. ZooKeeper i & 1

replicaCount

“ governance.zookeeper. persis- | FaiH ZooKeeper J& 75 FHi A& H W (Persis- | “false”

tence.enabled” tentVolumeClaim) kK H 15 5 A & (Persis-
tentVolume)

gover nance.zookeeper. Fi/A% (PersistentVolume) HITEfEZ (Storage- | ""

persi stence. Class)

storageClass

gove rnance.zookeeper. FiA#E (PersistentVolume) i[RI ["Rea

pers 1istence. dWriteO

accessModes nce"]

governance.zookeep er. F#A% (PersistentVolume) A/ 8Gi

persistence.size

governance.zookeep er. ZooKeeper A ax A5 IR {}

resources.limits

govern ance.zookeeper. ZooKeeper A s HIHHINTE “256Mi“

resour ces.requests.

memory

gov ernance.zookeeper. ZooKeeper A5 K cpu 8 € 250m’

res ources.requests.cpu
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HE T & shardingSphere-Proxy BB I

ECEIN &R &
comp ute.image.repository | ShardingSphere-Proxy 544 | apache/shar

dingsphere-proxy

comp ute.image.pullPolicy | ShardingSphere-Proxy 5if%HiH{ | IfNotPresent
R
compute.image.tag ShardingSphere-Proxy Hfhr% | 5.1.2
comp ute.imagePullSecrets | FEURAE GENEUE []
comp ute.resources.limits | ShardingSphere-Proxy Z#siI% | {}
TR il
compute.resou rces. ShardingSphere-Proxy & asH1E | 2Gi
requests.memory I
compute.re sources. ShardingSphere-Proxy ZA25FH1H | 200m
requests.cpu [ cpu #ZEL
compute.replicas ShardingSphere-Proxy s ™ML | 3
“ compute.service.type* ShardingSphere-Proxy M55 | ClusterIP
“ compute.service.port® ShardingSphere-Proxy #&#&ifi [ 1 | 3307
compute.my sqlConnector. | MySQL JKzfifkRA 5.1.49
version
compute.startPort ShardingSphere-Proxy /A a¥i [0 | 3307

“ compute.serverConfig®

ShardingSphere-Proxy & 7\HC &
X

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 Tlicenses 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 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

(=t

#

#

# contributor license agreements.
#

#

#

# the License.

#

# http://www.apache.org/licenses/LICENSE-2.0
#

#

#

#

#

# TLlimitations 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 server.yaml is auto-generated based on this parameter.

## If it is empty, the server.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 initial 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-5.12.4.Final.jar

« common-5.12.4.Final.jar

+ javax.activation-api-1.2.0.jar

* jaxb-api-2.3.0.jar

* jaxb-core-2.3.0.jar

+ jaxb-impl-2.3.0.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-7.6.0.Final.jar

* jta-5.12.4.Final.jar

- narayana-jts-integration-5.12.4.Final.jar

« shardingsphere-transaction-xa-narayana.jar

TBEIRYE proxy A REFTR shardingsphere-transaction-xa-narayana.jar Xff,

9.2.2 YAML Fig&

ShardingSphere-JDBC fJ YAML FC# /2 ShardingSphere-Proxy [ ¥ %, £ server.yaml XffH,
ShardingSphere-Proxy REfSFISMNIC B R DI HER B 2 1Y Proxy ¥ HJE M,

Wil YAML FCE S SCRFEL B NI 3MB,

KRBT 4H ShardingSphere-Proxy 1 YAML iAMIC &
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INERN$RAY

EIy =g
B> El%‘

£ ShardingSphere-Proxy 1, it authority RELEFH - IAMERIIZAUE Bo
1$23T ShardingSphere FYRI AU, Proxy f2fit T NAMSUIRIARIZHEE, 712!
+ ALL_PERMITTED: #PHF#IARTAERIR, TTHLT A

+ DATABASE_PERMITTED: NHFPEZTIEEZHEENAIR, @IS user-database-mappings ¥1T
TE o
TEBLE authority N, P G AT ARYE 7 2L B0 FH M — R PR F2

SRR

authority:
users:
- user: # AFERITETRNARBINENEVINAS, KX <username>@<hostname>,
hostname /3 % = FRFBRRTAIRHEFEAEMN
password: # FAFZHS
authenticationMethodName: # A&, AT ANAFIEEZERINEAR
authenticators: # B[AI, FRIARFEACE, Proxy RIBRIIRINNZEE BEnkE
authenticatorName:
type: # EHIMERE
defaultAuthenticator: # BIEI, IEE—1 authenticatorName {EANBRIAMIZEBINEST
privilege:
type: # NWIRIBMHEIRE, BREEN ALL_PERMITTED

=]l
hiEicE

authority:
users:
- user: root@%
password: root
- user: sharding

password: sharding

WHH: - E X T™WANHF: rootes #  sharding; - K& X authenticators #
authenticationMethodName, Proxy KAR#EFHG VI HHIER; - RIEE privilege type,
K BIAR) ALL_PERMITTED,
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INEARCE

B SONERL B REFE i 2 H P — 2R E st PRIFTR K, DL openGauss E v B 96, H
EFINPINIEB LN scram-sha-256, WA sharding FRBHIHMRAR psql & (RS
scram-sha-256) &4 Proxy, WG AJREILVF sharding EH md5 77 @ TR SINIE, BB 77X

R

authority:
users:
- user: root@127.0.0.1
password: root
- user: sharding
password: sharding

authenticationMethodName:

authenticators:
md5:
type: MD5
privilege:
type: ALL_PERMITTED

md5

BAH: - X TH N root@127.0.0.1 fll sharding; - AAF sharding {&& T MD5 /72U T
FEHINIE; -IE N root@127.0.0. LIEEINIEA K, Proxy KRIERIUMYINN HANERE; - faER BRI AL

# A ALL_PERMITTED,

BN E

ALL_PERMITTED

authority:
users:
- user: root@l27.0.0.1
password: root
- user: sharding
password: sharding
privilege:
type: ALL_PERMITTED

WHH: - EX TN rootel27.0.0.1 F sharding; -

AR E X authenticators

Ml authenticationMethodName, Proxy I4MRHEdIH NN BHBNIER - HENREMEEZ N

ALL_PERMITTED,
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DATABASE_PERMITTED

authority:
users:
- user: root@l27.0.0.1
password: root
- user: sharding
password: sharding
privilege:
type: DATABASE_PERMITTED
props:
user-database-mappings: root@l27.0.0.1=%, sharding@%=test_db, sharding@
%=sharding_db

VA - X TH AN root@l27.0.0.1 M sharding; - A& X authenticators
1 authenticationMethodName, Proxy Kf#i#& i i HaNEHE; - FRENREMLE N
DATABASE_PERMITTED, Fi%#X root@127.0.0.1 A iRFTHEIZHE (), sharding FF{XRE
il test_db 1 sharding_db,

Bx&E

PR IR BARSLR] AZ% DR

BHERE

Apache ShardingSphere 2t T FEN RSN EEM, HFANEL server.yaml #HTHLE,

SRR

JEERCE R POEIE DistSQL#RAL FELMBEM, HASZRiaASBRREMAZEER, RS BsrE Tt
FEEFEE,

=t

SERHL BRI S % ShardingSphere €M server.yaml: https://github.com/apache/sharding
sphere/blob/aac0d3026e00575114701be603ec189a02a45747/shardingsphere-proxy/shardingsphere-p

roxy-bootstrap/src/main/resources/conf/server.yaml#L71-193
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M ECE

El- =W
B> EI%\

AR T ShardingSphere-Proxy FURRNIAL &,

SRR

ShardingSphere-Proxy FIMINIELE 5 ShardingSphere-JDBC —%, EAKHINIIES* ShardingSphere-
JDBC MUUACE.

FRE

Nt

5 ShardingSphere-]JDBC N FIAYE, PATNHNIFFZERACELE ShardingSphere-Proxy HJ server.yaml Hi:

« SQL fifthr

sqlParser:

sqlCommentParseEnabled: true

sqlStatementCache:
initialCapacity: 2000
maximumSize: 65535

parseTreeCache:
initialCapacity: 128
maximumSize: 1024

transaction:
defaultType: XA
providerType: Atomikos

« SQL HHiF
sqlTranslator:

type:
useOriginalSQLWhenTranslatingFailed:

9.2.3 DistSQL

AREHA 4 DistSQL HYIEAIETL,
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EX

DistSQL (Distributed SQL) 2 Apache ShardingSphere FiHHRIEIE S, ©5hriE SQL M H 7758
23, TS R IIRER SQL HAIHRIERET .

RIE LN BL B AN R S 2 RE )1 /2 Apache ShardingSphere iz —,

FEREF 4.x NHZ BRI, JT% 3 SR AT UG T AR R P — AR R i, (N R 2 A S R B
FEMHDBCE PR IR, SR, HRrESIRAE, X iadE TR KL,

M 5.x RATFFEA, DistSQL (Distributed SQL) 1EFH ' AT UG R EEHE ZE—FE%1F Apache ShardingSphere,
{58 M T A A N B T 2R P ) -2 2 Dy T [l s 24 N 53 A B8 2 7 o

LEES
DistSQL 414> RDL, RQL. RAL F RUL PYffii#l,
RDL

Resource & Rule Definition Language, 535 IEAMMIAIAIE, BAFmER,

RQL

Resource & Rule Query Language, 153 BIEATKLIN A E AT I,

RAL

Resource & Rule Administration Language, ASi5RIEH. B, FLE S AL, PdETRmhlEEHE
TREs

RUL

Resource & Rule Utility Language, 3% SQL f##r. SQL #&=\fk. HUTIHRIFIEFIIRE,
3 RFRIF A

Zal

FEI1H DistSQL PART, M —IAfEM SQL EAIRIEEIE, —IAfH YAML XK EH ShardingSphere
UECE, IRAE:
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‘ Application

RegisterCenter
ShardingSphere-Proxy
o | server.yaml
— | config-sharding.yaml
MySQL:"Pﬂ stgraSQL. Clle.nt / —
—
‘ 55H Client J/ — | config-encrypt.yami

|

Business Code

XN P ASAEN LR LA : - FRZ25ed A A 2R 2 P i R AR FEE A & . ShardingSphere #
;- 2 EEEFEZAD YAML ;- BX YAML REXRRERIR; - B% YAML G R%ZHEH
ShardingSphere,

zE

Rfi%E DistSQL FYHHEH, * ShardingSphere H’stﬁ’ﬁﬁf&@%ﬂ?ﬂkx

Application ' —

RegisterCenter

=

ShardingSphere-Proxy

[ SQL + DistSaL | @ server.yami
[ - :
l MySQL/Postgre SQL Client /

WAE, HPERARRSE T ERSE: - MM P ik E B EF ShardingSphere FLE; - T~
HUOMIE YAML XfF, 181 DistSQL EHIZHE; - NHHZEXFRNHENIR, 18T DistSQL REFALE;
- BB AR SEIN AR, JCFRE /S ShardingSphere,

Business Code

9.2. ShardingSphere-Proxy 144



Apache ShardingSphere document

fERMRH

DistSQL HFEF T ShardingSphere-Proxy, ShardingSphere-JDBC & R gft,

RIENE

5hnifE SQL —#¥, DistSQL Hi ShardingSphere HIfEMTS AT, R N TE A FANMGIEIERD, B
AR MBEEN M Statement, H/GHEIER Handler ATV S, REKRREW N EIFIR:

MySQL/Postgres Cli

[ s PARSER
||My5QL,-’Postgres UT & Workbench
l

]

DistsQL ) AJST '
l Prawy | BackendHandler ‘| STAT!;MW_T _,5

_ ShardingSphere-Pro
T | {T——
| PARSE -
CommandExecutor | |_> J o | EXECUTEOR
L EXECUTE 1
- - 1 | _ RDLHandler '|
) RQLHandler
RALHandler

RULHandler

B S

P Fft: DistSQL

EiE

AREETHA DistSQL HIBEIEMATIEAI R, I PASEPRIVFIF /48 DistSQL FYfE
EIERN

f£ DistSQL Ay, BRXHETHh, HARTTRAVE AR N AT & PL AL,
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IR

1. ARIRFFRER SQL BRI — A5, EiE:
- BUEESIR

- KA
kS
< R4

« WA

« ALAAFR

- BiEA

2. MR HER TR [a-2,A-2,0-9, ] (B 85 T, HRN ATk,
3. HARIRFF R B T B AR AN, RSS9 o

FHEHE

FIH R AT, AR /R
- FRE: BHESS () BONEIS () IEERNFRF;
< BOBUE: —MO9IEEEE, W 0-9;

BiRA: #B45) DistSQL IBLEAVFIUE, LRI FRImAE (), -1,
- fi/R{E: TRUE B¢ FALSE, K/NEAREU,

F551i5 A

- UEEHPFEEXNBEREM AN SHMEH " YRR AT IRE, B
NAME="AlgorithmTypeName" ;

« 4457€ ShardingSphere N & G ARBIAFRN A] DAAFEH " M AR R L RETIRE, flan
NAME=HASH_MODE ;

RDL iE%

RDL (Resource & Rule Definition Language) -4 Apache ShardingSphere [ JEAFNIE IES
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FERITEX

AREENTREX BT S TR A TR B

REGISTER STORAGE UNIT

R

REGISTER STORAGE UNIT iB{EH T ANYATATIEZHEZE (DATABASE) {FAHFAEETT,

EE

RegisterStorageUnit ::=
"REGISTER' 'STORAGE' 'UNIT' -ifNotExists? storageUnitDefinition (',

storageUnitDefinition)x

storageUnitDefinition ::=
storageUnitName '(' ('HOST' '=' hostName ',' 'PORT' '=' port ',' 'DB' '=' dbName
| 'URL" '='" url) ',' 'USER' '=' user (',' 'PASSWORD' '=' password)? (','

propertiesDefinition)?')"'

ifNotExists ::=
'"IF' 'NOT' '"EXISTS'

storageUnitName ::=
identifier

hostname ::=

string

port ::=
int

dbName ::=
string

url ::=

string

user =

string

password ::=
string

propertiesDefinition ::=
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"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'

key ::=

string

value ::=
literal

135135t R

« FEMENE A ITRTIE A CEAE Proxy HHRIEBEEIEE, HIUT use ML RINER — MBHEEE
JE;

o BATEMOAE R T2 n] DUER BN, SRS RETET R ;

+ storageUnitName X573 K/NE;

« storageUnitName T£ Y4 A FE TR EMHE—;

+ storageUnitName a4 L PHERFBE 87 A _, BHSHLAFRITL;
« poolProperty HT HEXEHZ NS, key DIFIEZNSESL K

« ifNotExists FAJH TR HIL Duplicate storage unit (IE5IR,

Nl

o (ERARUER A (i 5T

REGISTER STORAGE UNIT ds_0 (

HOST="127.0.0.1",
PORT=3306,
DB="db_0",
USER="root",
PASSWORD="root"

)3

o S FAMERGTE I i BT IR BIE R S 8L

REGISTER STORAGE UNIT ds_0 (

HOST="127.0.0.1",

PORT=3306,

DB="db_1",

USER="root",

PASSWORD="root",

PROPERTIES ("maximumPoolSize"=10)
)3

« (E/ URL BRNTEMHF i BT I B R S
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REGISTER STORAGE UNIT ds_0 (
URL="jdbc:mysql://127.0.0.1:3306/db_2?serverTimezone=UTC&useSSL=false",
USER="root",

PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10,"idleTimeout"="30000")

) g
« ffi[ i fNotExists FAINEMERERIT

REGISTER STORAGE UNIT IF NOT EXISTS ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="db_0",
USER="root",
PASSWORD="root"

I

REF

REGISTER, STORAGE, UNIT, HOST., PORT, DB, USER, PASSWORD, PROPERTIES, URL

MR 5EE

- RET

ALTER STORAGE UNIT

R

ALTER STORAGE UNIT iBAHTEMCYHIATIEZ EZE (DATABASE) HITFA&HIC,

B

AlterStorageUnit ::=
"ALTER' 'STORAGE' 'UNIT' storageUnitDefinition (',' storageUnitDefinition)x*

storageUnitDefinition ::=
storageUnitName '(' ('HOST' '=' hostName ',' 'PORT' '=' port ',' 'DB' '=' dbName
| 'URL" '='" url) ',' 'USER' '=' user (',' 'PASSWORD' '=' password)? (','

propertiesDefinition)?')'

storageUnitName ::=
identifier
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hostname ::=

string

port ::=
int

dbName ::=
string

url ::=

string

user =

string

password ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x*x ')'

key ::=

string

value ::=
literal

#hFEILEA

BRI R ITRTE A CAAE Proxy HRIEBHEEIEE, HIUT use M IMER—MBHEEE
JE;

« ALTER STORAGE UNIT FNAFERZRIZAFE G BT R BRI B S EHETR

« ALTER STORAGE UNIT &=&4AIEREMMIYIHER, X MEVERTREX AT AL S5E RSG5 EE
H;

o WHAGINAOAZ B T2 A] DAUE R IERER), SRR RETR I ;

+ storageUnitName X% K/NG;

+ storageUnitName fE 4 FiZHEAENFHEME—;

+ storageUnitName a4 R VHER T BE 857 A _, HHLAFRITL;
+ poolProperty T HE X ERMSE, key RAFIERMSEL —E
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Nl

- ERIbR R B A ik BT

ALTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,

DB="db_0",
USER="root",
PASSWORD="root"

)3
- AR U I TP IR E SR S

ALTER STORAGE UNIT ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="db_1",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10)

)5
« (E/ URL BN BUA7 il T IR B RS

ALTER STORAGE UNIT ds_0 (
URL="jdbc:mysql://127.0.0.1:3306/db_2?serverTimezone=UTC&useSSL=false",
USER="root",

PASSWORD="root",
PROPERTIES ("maximumPoolSize"=10,"idleTimeout"="30000")

)3

REF

ALTER. STORAGE., UNIT. HOST. PORT. DB. USER. PASSWORD., PROPERTIES. URL
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X

- RET

UNREGISTER STORAGE UNIT

R

UNREGISTER STORAGE UNIT IEIEH T MY aiiB 5P REBRIE A TT,

EE

UnregisterStorageUnit ::=
"UNREGISTER' 'STORAGE' 'UNIT' ifExists? storageUnitName (',' storageUnitName)x* (
'"IGNORE' 'SINGLE' 'TABLES')?

ifExists ::=
'"TF' '"EXISTS'

storageUnitName ::=
identifier

#FEILEA

« UNREGISTER STORAGE UNIT HZFER Proxy HHIITEERATT, A MBRS 17 BATTX I 1 B S
PETR
« TEBBROCEBGRNIE FHRFE B TT, FEBRBGINIE F A& R TIN 2487 Storage unit are

still in used;

< BEBRIEME AT S SINGLE RULE, HFHF#IAA] DLZBSIZIRHIN, AIHEI1 IGNORE
SINGLE TABLES KHFRBIRTEERIT;

« ifExists THJH TR Storage unit not exists %,
il

- BERFERIT
UNREGISTER STORAGE UNIT ds_0;

- BERZFIEETT

UNREGISTER STORAGE UNIT ds_0, ds_1;

- BEEERRBIRFIEHTT
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UNREGISTER STORAGE UNIT ds_0 IGNORE SINGLE TABLES;

- [ i fExists FHIBERTEEERTT

UNREGISTER STORAGE UNIT IF EXISTS ds_0;

REF

DROP. STORAGE. UNIT. IF., EXISTS. IGNORE. SINGLE. TABLES

MRX R

- RET

M E X

AREETIRE MUNE R TR T DRI A,

nh

AR o3 B R R TR IR T TR

CREATE SHARDING TABLE RULE

.

EpuS

ot

CREATE SHARDING TABLE RULE I&EH T Y HTAMIEZ D2 FoRil,
BEENX
CreateShardingTableRule ::=

"CREATE' 'SHARDING' 'TABLE' 'RULE' +ifNotExists? (tableDefinition |

autoTableDefinition) (',' (tableDefinition | autoTableDefinition))x*

ifNotExists ::=
'"IF' 'NOT' 'EXISTS'

tableDefinition ::=

tableName '(' 'DATANODES' '(' dataNode (',' dataNode)x ')' (',' 'DATABASE_

STRATEGY' '(' strategyDefinition ')')? (',' 'TABLE_STRATEGY' '('
strategyDefinition ')')? (',' 'KEY_GENERATE_STRATEGY' '('
keyGenerateStrategyDefinition ')')? (',' '"AUDIT_STRATEGY' '('
auditStrategyDefinition ')')? ')’
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autoTableDefinition ::=

tableName '(' 'STORAGE_UNITS'

"(' storageUnitName (',' storageUnitName)x ')' ', '

'SHARDING_COLUMN' '"=' columnName ',' algorithmDefinition (',' 'KEY_GENERATE_

STRATEGY' '(' keyGenerateStrategyDefinition ')')? (','
auditStrategyDefinition ')')? ')'

strategyDefinition ::=

'TYPE' '=' strategyType

keyGenerateStrategyDefinition
'"KEY_GENERATE_STRATEGY'

auditStrategyDefinition

('SHARDING_COLUMN'

columnName ',' algorithmDefinition

"AUDIT_STRATEGY' '('

'SHARDING_COLUMNS') '='

columnName ',' algorithmDefinition ")’

"AUDIT_STRATEGY' '(' algorithmDefinition (',' algorithmDefinition)*x ')'

algorithmDefinition ::=

'"TYPE' '"(' 'NAME' '=' algorithmType (',' propertiesDefinition)?')'

propertiesDefinition ::=

"PROPERTIES' '(' key '=' value (','

key ::=
string

value ::=
literal

tableName ::=
identifier

dataNode

string

storageUnitName ::=
identifier

columnName ::=

identifier

algorithmType ::=
identifier

strategyType ::=
string

key '=' value)x ")'
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#hFEI A

« tableDefinition NARUESD FEINIE X ; autoTableDefinition NEBNHIINIE X, FrifE
S BRI B 3o B e S AR

o SRS

- DATANODES HEEFH E&LmME Y aiZ B EN SR, HHGEMH INLINE RiA e & FHER
IR

- DATABASE_STRATEGY. TABLE_STRATEGY /R EM P FEME, ¥ RmIET, A& R{#H
FHERIA TR ;

- strategyDefinition HEM: TYPE HTHEE /T BIARIEE, HATXSZHF STANDARD |
COMPLEX, f#/f COMPLEX 5% SHARDING_COLUMNS $8E€ £ N0 Fr,

R E 53 I

- STORAGE_UNITS HEEM FH E4MEN Y aiZ i ERN IR, rlEdAAssk INLINE FRiAX5E
TR

- HeEEH B R RIE, AIZE a0k Hik,
- algorithmType N FEIRIM, 7 ABEIERAES S ) HHIL;
HaAE R BEIEG LN tableName _ strategyType _algorithmType;
B ah 4 i 3R IE a2 A tableName _ ‘strategyType;

« KEY_GENERATE_STRATEGY H Tf57& LB i SRNEG, AmNIEDN, 5¢F F A RIR T &3 7011 0
T,

« AUDIT_STRATEGY H FH&E D BCH IHAERGRNE, RNANEI, XF o0/ #HIAEBGRIE S35 0 il
s

« ifNotExists FAJHTERHIL Duplicate sharding rule %,

Nl

1. RS EL

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="1inl1ine",PROPERTIES("algorithm-expression"="ds_s${user_id % 2}
")),

TABLE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=order_id,SHARDING_

ALGORITHM(TYPE (NAME="1inl1ine",PROPERTIES("algorithm-expression"="t_order_item_$
{order_id % 2}")))),

KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE(NAME="snowflake")),

AUDIT_STRATEGY (TYPE(NAME="DML_SHARDING_CONDITIONS") ,ALLOW_HINT_DISABLE=true)

I
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2. Bz L

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)

)3

3. fEF i fNotExists FaIBIED KN

o BRI AR

CREATE SHARDING TABLE RULE IF NOT EXISTS 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)
)5

- Bl 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)

)3

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
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X

- RET

+ CREATE DEFAULT_SHARDING STRATEGY

ALTER SHARDING TABLE RULE

R

ALTER SHARDING TABLE RULE EJEH &Y B AT IEZR B R 7 AR,

EIRENX

AlterShardingTableRule ::=
"ALTER' 'SHARDING' 'TABLE' 'RULE' (tableDefinition | autoTableDefinition) (','
(tableDefinition | autoTableDefinition))x

tableDefinition ::=

tableName '(' 'DATANODES' '(' dataNode (',' dataNode)x ')' (',' 'DATABASE_
STRATEGY' '(' strategyDefinition ')')? (',' 'TABLE_STRATEGY' '('
strategyDefinition ')')? (',' 'KEY_GENERATE_STRATEGY' '('

keyGenerateStrategyDefinition ')')? (',' '"AUDIT_STRATEGY' '('
auditStrategyDefinition ')')? ')'

autoTableDefinition ::=

tableName '(' '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)* ')'
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key ::=
string

value ::=
literal

tableName ::=
identifier

dataNode ::=

string

storageUnitName ::=

identifier

columnName ::=

identifier

algorithmType ::=
identifier

strategyType ::=
string

#hFEILEA

+ tableDefinition JARIET A FINIE X ;
- autoTableDefinition NEBNTFFNIE XL, FrifEsr FrRNIFD B 3h 73 a2 40iE 00 5
o YRR I
- DATANODES HAE(F M C4 IS i ARSI, HAREMH] INLINE RIAEE H EH)

TR
- DATABASE_STRATEGY. TABLE_STRATEGY /R EMFEME, ¥ NAIET, A E R{#H
FHERIN TR ;

- strategyDefinition HJEME TYPE HTHEE D B iARIRAL, HET{ZHF STANDARD .
COMPLEX, f#FH COMPLEX H7E%EH SHARDING_COLUMNS #8720 Fritt,

- MfEA BN N
- STORAGE_UNITS HAE(EH CBLHINEIE g B R, @288 INLINE FRIAFEE
REMGIR;
- HEeH Ay &, A% A5 L,
- algorithmType N3 EIERA R BEIRIAIESE )T RIE;

- HEIAEREIEGLMNA tableName _ strategyType _algorithmType;
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o BB F RGN tableName _ strategyType;
« KEY_GENERATE_STRATEGY H THE@E FHAEBRNE, AANE, X T FAREI 2% 7011 X

E‘E%ﬁo
« AUDIT_STRATEGY Hl FHaE@nBLH AR, NREI, KTk #H iR &%) i
Tt

Nl

1. fRAES R

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="1inl1ine",PROPERTIES ("algorithm-expression"="ds_s${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}")))),

KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE(NAME="snowflake")),

AUDIT_STRATEGY (TYPE (NAME="dml_sharding_conditions") ,ALLOW_HINT_DISABLE=true)

)3

2. Bans R AN

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)

)

®EF

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
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X

- RET

» ALTER DEFAULT_SHARDING STRATEGY

DROP SHARDING TABLE RULE
1%
DROP SHARDING TABLE RULE &M TMBRTEEIZHEE N E 5T AR,
BIEEX
DropShardingTableRule ::=

'"DROP' 'SHARDING' 'TABLE' 'RULE' ifExists? shardingRuleName (','
shardingRuleName)* ('FROM' databaseName)?

ifExists ::=
'"TF' '"EXISTS'

shardingRuleName ::=
identifier

databaseName ::=
identifier
#FEi e

- KI5 databaseName i, BRIAZ YA A DATABASE, {15t K1diF DATABASE NI&4E7R No
database selected;

« ifExists A T#EH Sharding rule not exists f5i%,

5l
- NIEEIEHEEMERZ AN EE 53 R
DROP SHARDING TABLE RULE t_order, t_order_item FROM sharding_db;

o AR ZEMH R BN o0 AR

DROP SHARDING TABLE RULE t_order;

« [ H fExists TAIMMERS AR
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DROP SHARDING TABLE RULE IF EXISTS t_order;

REF

DROP. SHARDING. TABLE. RULE. FROM

X R

- REF

CREATE DEFAULT SHARDING STRATEGY

DU

CREATE DEFAULT SHARDING STRATEGY &% TOIZERINI 7 F Kk,

BIEEX

CreateDefaultShardingStrategy ::=
'"CREATE' 'DEFAULT' 'SHARDING' ('DATABASE' | 'TABLE') 'STRATEGY' ifNotExists? '('
shardingStrategy ')'

ifNotExists ::=
'TF' '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
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propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal

#FEILEA

- MRS G EIEN, FEIET SHARDING_COLUMNS fREZ M A
« algorithmType Jy53 FEERM FHA T REELBERIESHE ) h AL,
« ifNotExists FHIH TR HIL Duplicate default sharding strategy #5i%.

Nl

- QBRI RS

CREATE DEFAULT SHARDING TABLE STRATEGY (

TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_ALGORITHM(TYPE(NAME=1inline,
PROPERTIES ("algorithm-expression"="t_order_${user_id % 23}")))
)

« {HF] i fNotExists BIEERIND 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}")))

)

®EF

CREATE. DEFAULT. SHARDING, DATABASE., TABLE. STRATEGY. TYPE., SHARDING_COLUMN,
SHARDING_COLUMNS, SHARDING_ALGORITHM. NAME. PROPERTIES
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X

- RET

ALTER DEFAULT SHARDING STRATEGY

R

ALTER DEFAULT SHARDING STRATEGY IEEF THERRERINRY S ok,

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

9.2. ShardingSphere-Proxy 163


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

*hFEISER

< UHERE A EER, FEEIS SHARDING_COLUMNS f8E 210 Fik;

« algorithmType N7 FEERA AN EERAERESE ) E L,
5l

- [BHCERIN > 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}")))

)

REF

ALTER., DEFAULT. SHARDING. DATABASE. TABLE. STRATEGY. TYPE. SHARDING_COLUMN,
SHARDING_COLUMNS, SHARDING_ALGORITHM. NAME. PROPERTIES

MR 5EE

- R

DROP DEFAULT SHARDING STRATEGY

R

DROP DEFAULT SHARDING STRATEGY &% T MBS @i ERIERIN I A TR,

EIEEX

DropDefaultShardingStrategy ::=
'DROP' 'DEFAULT' 'SHARDING' ('TABLE' | 'DATABASE') 'STRATEGY' ifExists? ('FROM'

databaseName)?

ifExists ::=
'"TF' '"EXISTS'

databaseName ::=
identifier
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#hFEI A

« KRIETE databaseName i, BRIAE X wi{# I 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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EIREX

DropShardingAlgorithm ::=
'"DROP' 'SHARDING' 'ALGORITHM' shardingAlgorithmName 1ifExists? ('FROM'
databaseName)?

ifExists ::=
'"TF' '"EXISTS'

shardingAlgorithmName ::=
identifier

databaseName ::=
identifier
STl

« RIEE databaseName I, ERIAE YA FHAY DATABASE, Q15 AR {#H DATABASE NIE4ER No
database selected;

« ifExists FHH TSR Sharding algorithm not exists %,
il

- MiERTE € 1B ERTEE 77 Bk
DROP SHARDING ALGORITHM t_order_hash_mod FROM sharding_db;
o MHER Y BHE R ERTEE 7T H A

DROP SHARDING ALGORITHM t_order_hash_mod;

- i i fExists FAIMERD A &L

DROP SHARDING ALGORITHM IF EXISTS t_order_hash_mod;

®EF

DROP, SHARDING. ALGORITHM, FROM
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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 ')'

tableName ::=
identifier

#FEILEA

- HAEN D R AR
« IR A RABEA - PRECER;

o RERI I RN EAHE R FE T, FH 2 U, fldn ds_${0..1}.t_order_${0.
.1} 5 ds_${0..1}.t_order_item_%${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 T Duplicate sharding table reference rule %%,
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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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tableName ::=

identifier

#FEILEA

- IR ARABEEA - PRECRR;

o RBRIo B R M EAHE g T, HEE R DN EEEL, Bilan ds_${0..1}.t_order_s{o0.
.1} Eds_${0..1}.t_order_item_s${0..1};

cRBH R RN B EIR Bl t_order_s{order_id % 2} 5

t_order_item_${order_item_id % 2};

Nl

1. BB REAX &

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 5EE

- BRE

+ 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? shardingReferenceRuleName

('," shardingReferenceRuleName)x

ifExists ::=
'"TF' '"EXISTS'

shardingReferenceRuleName ::=
identifier

#FEILEA

« ifExists AT Sharding reference rule not exists %,

Nl

o MHER AN IR
DROP SHARDING TABLE REFERENCE RULE ref_o;
o MHERZ NSRRI
DROP SHARDING TABLE REFERENCE RULE ref_@, ref_1;

« fH 4 fExists FHAIMIBRSCEALIN

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,
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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' '=' loadBalancerType (',' propertiesDefinition)? ')'

ruleName ::=

identifier

writeStorageUnitName ::=

identifier

storageUnitName ::=

identifier

transactionalReadQueryStrategyType ::=
string

loadBalancerType ::=

string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'
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key ::=
string

value ::=
literal

#FEILEA

+ transactionalReadQueryStrategyType 5E HFEMILIEKEE H KN, ESEYAML [ILE;
+ loadBalancerType fEEMEIMERIERM HSH N EIE;

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' '=' loadBalancerType (',' propertiesDefinition)? ')'

ruleName ::=
identifier

writeStorageUnitName ::=
identifier

storageUnitName ::=
identifier

transactionalReadQueryStrategyType ::=
string

loadBalancerType ::=
string
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propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal

#FEILEA

 transactionalReadQueryStrategyType f5E& EHH5WNILIFE R H KN, BESHYAML ILE;

+ loadBalancerType fEENEIIMHEILERA EHSH NI EL,

Nl

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' +ifExists? readwriteSplittingRuleName (','
readwriteSplittingRuleName)* ('FROM' databaseName)?

ifExists ::=
'"TF' '"EXISTS'

readwriteSplittingRuleName ::=
identifier

databaseName ::=
identifier
STl

« RIEE databaseName I, ERIASE YA A DATABASE, 415t {#H DATABASE MIEHE/R No
database selected;

« ifExists A T4 Readwrite-splitting rule not exists iR,

Nl

< iR PRI S e A

DROP READWRITE_SPLITTING RULE ms_group_1 FROM readwrite_splitting_db;
< YRR PR S 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' '=' encryptAlgorithmType (','
propertiesDefinition)? ')'

assistedQueryAlgorithmDefinition ::=
'"ASSISTED_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' encryptAlgorithmType (','

propertiesDefinition)? ')'

likeQueryAlgorithmDefinition ::=
"LIKE_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' encryptAlgorithmType (',
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propertiesDefinition)? ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x ')'

tableName ::=
identifier

columnName ::=
identifier

cipherColumnName ::=
identifier

assistedQueryColumnName ::=
identifier

likeQueryColumnName ::=
identifier

encryptAlgorithmType ::=
string

key ::=
string

value ::=
literal

#h7EI A

CIPHER {5 @& MBS, ASSISTED_QUERY {5 EHBIZE M4, LIKE_QUERY f5EBMIZE I,
+ encryptAlgorithmType {EEMBHIZERY HSH INIEHIE;
HEEM ruleName K05

« ifNotExists FAJHTEEGHIL Duplicate encrypt rule fHiR.

Tl

ellfe 2 ¢kl

CREATE ENCRYPT RULE t_encrypt (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-
key-value'="'123456abc')))),
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(NAME=order_id, CIPHER =order_cipher,ENCRYPT_ALGORITHM(TYPE (NAME="'MD5')))

)

t_encrypt_2 (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-
key-value'='123456abc')))),

(NAME=order_id, CIPHER=order_cipher,ENCRYPT_ALGORITHM(TYPE(NAME='MD5")))

))s

{EF 4 fNotExists FAIBIZELIEIMNZHZF N

CREATE ENCRYPT RULE IF NOT EXISTS t_encrypt (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-
key-value'='123456abc')))),

(NAME=order_id, CIPHER =order_cipher,ENCRYPT_ALGORITHM(TYPE (NAME='MD5"')))

)

t_encrypt_2 (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-
key-value'='123456abc')))),

(NAME=order_id, CIPHER=order_cipher,ENCRYPT_ALGORITHM(TYPE(NAME='MD5')))

));

REF

CREATE. ENCRYPT. RULE. COLUMNS., NAME. CIPHER. ASSISTED_QUERY. LIKE_QUERY.
ENCRYPT_ALGORITHM, ASSISTED_QUERY_ALGORITHM, LIKE_QUERY_ALGORITHM, TYPE. TRUE.
FALSE
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X

ES

ALTER ENCRYPT RULE

A

ALTER ENCRYPT RULE i&:H TSN,

EE

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' '=' encryptAlgorithmType (','
propertiesDefinition)? ')'

assistedQueryAlgorithmDefinition ::=
'"ASSISTED_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' encryptAlgorithmType (','
propertiesDefinition)? ')'

likeQueryAlgorithmDefinition ::=
"LIKE_QUERY_ALGORITHM' '(' 'TYPE' '(' 'NAME' '=' encryptAlgorithmType (',
propertiesDefinition)? ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

tableName ::=

identifier

columnName ::=

identifier
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cipherColumnName ::=
identifier

assistedQueryColumnName ::=
identifier

likeQueryColumnName ::=
identifier

encryptAlgorithmType ::=
string

key ::=
string

value ::=
literal

#FEILEA

« CIPHER f8E & EHEY), ASSISTED_QUERY f8EifiBI& A%, LIKE_QUERY f&EMMEIF;
« encryptAlgorithmType f8EMBELELA, ESE IEEIL;

- HEM ruleName ¥ ICIEBOIEL,

Nl

- BRI

ALTER ENCRYPT RULE t_encrypt (

COLUMNS (

(NAME=user_id,CIPHER=user_cipher ,ENCRYPT_ALGORITHM(TYPE (NAME="'AES',PROPERTIES('aes-
key-value'='123456abc')))),
(NAME=order_id,CIPHER=order_cipher,ENCRYPT_ALGORITHM(TYPE (NAME='MD5")))

))s

REF

ALTER, ENCRYPT, RULE, COLUMNS, NAME, CIPHER, ASSISTED_QUERY, LIKE_QUERY,
ENCRYPT_ALGORITHM, ASSISTED_QUERY_ALGORITHM, LIKE_QUERY_ALGORITHM, TYPE. TRUE.
FALSE
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X

DROP ENCRYPT RULE

A

DROP ENCRYPT RULE & FERINZE K],

B

DropEncryptRule ::=
'"DROP' '"ENCRYPT' 'RULE' +ifExists? encryptRuleName (',' encryptRuleName)x*

ifExists ::=
'TF' 'EXISTS'

encryptRuleName ::=

identifier

#FEILEA

« ifExists FAJH TR Encrypt rule not exists f4i%,

Tl
- HIERANE AL
DROP ENCRYPT RULE t_encrypt, t_encrypt_2;

« {#H 4 fExists MERINEZHLT]

DROP ENCRYPT RULE IF EXISTS t_encrypt, t_encrypt_2;
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®EF

DROP, ENCRYPT, RULE

MR 5EE

- (RET

SRR BN

AT B B S TR TR A T TR AT A

CREATE MASK RULE

R

CREATE MASK RULE 1&7A TGl @S s i se i,

EIEEX

CreateEncryptRule ::=
"CREATE' 'MASK' 'RULE' 1ifNotExists? maskRuleDefinition (',' maskRuleDefinition)x*

ifNotExists ::=
'TF' '"NOT' '"EXISTS'

maskRuleDefinition ::=

ruleName '(' 'COLUMNS' '(' columnDefinition (',' columnDefinition)* ')' ')'

columnDefinition ::=

"(" '"NAME' '=' columnName ',' maskAlgorithmDefinition ')'

maskAlgorithmDefinition ::=
'"TYPE' '"(' 'NAME' '=' maskAlgorithmType (',' propertiesDefinition)? ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

ruleName ::=

identifier

columnName ::=

identifier

maskAlgorithmType ::=
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literal

key ::=

string

value ::=
literal

#hFELEA

+ maskAlgorithmType faEFHRME LR, 155 RN E L,
« EHEM ruleName KIIEM O ;
« ifNotExists FHaJFH TEEGHIIL Duplicate mask rule 1%,

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

fEF 1 fNotExists Fa8E B BN

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"="%"))),

(NAME=address, TYPE (NAME="MD5"))
W5
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®EF

CREATE. MASK., RULE., COLUMNS, NAME., TYPE

MR

- RE

o BUESURTR

ALTER MASK RULE

R

ALTER MASK RULE 1BEH TESEHRRSRRN,

EIEEX

CreateEncryptRule ::=
"ALTER' 'MASK' 'RULE' maskRuleDefinition (',' maskRuleDefinition)x

maskRuleDefinition ::=

ruleName ' (' 'COLUMNS' '(' columnDefinition (',' columnDefinition)* ')' ')'

columnDefinition ::=

"(" '"NAME' '=' columnName ',' maskAlgorithmDefinition ')'

maskAlgorithmDefinition ::=
'"TYPE' '(' 'NAME' '=' maskAlgorithmType (',' propertiesDefinition)? ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)x*x ')'

ruleName ::=
identifier

columnName ::=

identifier

maskAlgorithmType ::=
literal

key ::=

string
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value ::=
literal

#hFEILEA

- maskAlgorithmType fEEBURMBEZLA, 1§53 LdEliE ik,

Nl

e ER R BRI

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"'))

))s5

REF

ALTER. MASK. RULE. COLUMNS. NAME. TYPE

MR 5EE

- RET

Bl ETR

DROP MASK RULE

LA

DROP MASK RULE &7 T MHIBRELHE B SHN,

B

DropEncryptRule ::=
'DROP' 'MASK' 'RULE' ifExists? maskRuleName (',' maskRuleName)*

ifExists ::=
'TF' 'EXISTS'
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maskRuleName ::=
identifier

#hFEILEA

« ifExists FAJFH TS Mask rule not exists $5i%.

Nl

- MHERES R AL

DROP MASK RULE t_mask, t_mask_1;

- fE/H 4 fExists FAIMIBREGR BRI

DROP MASK RULE IF EXISTS t_mask, t_mask_1;

REF

DROP, MASK, RULE

MRX R

- RET

HFEEN

RETTRER R IR REIREAT VR .

CREATE SHADOW RULE

DU

CREATE SHADOW RULE iBVAB T G5 7 & EMFL,
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EIREX

CreateShadowRule ::=
"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' '=' shadowAlgorithmType ',' propertiesDefinition ')'
ruleName ::=

identifier

storageUnitName ::=

identifier

tableName ::=
identifier

algorithmName ::=
identifier

shadowAlgorithmType ::=

string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal
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#hFEI A

EHE M ruleName LM OI%E;

+ storageUnitMapping 8RR EFF FENMS X R, FFEH ROL EHAY STORAGE UNIT
, HZE (7T,

« shadowAlgorithm AI[EIIN/EH T2 shadowTableRule;

+ algorithmName &#R#E ruleName, tableName 1 shadowAlgorithmType HZI4K;

+ shadowAlgorithmType Hlisz#f VALUE_MATCH, REGEX_MATCH F SQL_HINT;

« ifNotExists FHAJH T H I Duplicate shadow rule fHI%,

Nl

- AR % A

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"="insert","column'"=
"user_id", "value"='1"')))

)
- fH i fNotExists FHIAIER T2 KA

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"')))

)

®EF

CREATE. SHADOW, RULE. SOURCE. SHADOW, TYPE., NAME, PROPERTIES
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X

- BT

. fFiEERTT

ALTER SHADOW RULE

R

ALTER SHADOW RULE &I FAEMGE T FE IR,

EIEEX

AlterShadowRule ::=
"ALTER' 'SHADOW' 'RULE' shadowRuleDefinition (',' shadowRuleDefinition)x*

shadowRuleDefinition ::=
ruleName '(' storageUnitMapping shadowTableRule (',' shadowTableRule)x* ')'

storageUnitMapping ::=
"SOURCE' '=' storageUnitName ',' 'SHADOW' '=' storageUnitName

shadowTableRule ::=
tableName '(' shadowAlgorithm ")'

shadowAlgorithm ::=
'"TYPE' '"(' 'NAME' '=' shadowAlgorithmType ',' propertiesDefinition ')'
ruleName ::=

identifier

storageUnitName ::=
identifier

tableName ::=
identifier

algorithmName ::=
identifier

shadowAlgorithmType ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'
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key ::=
string

value ::=
literal

#FEILEA

+ storageUnitMapping {&57EREHE ERM R T FERNMES E R, FH{HA ROL EHAY STORAGE UNIT

, HZE (ZifHIT;
+ shadowAlgorithm AI[FEIIN/EH T2 shadowTableRule;
+ algorithmName 2fR#E ruleName, tableName il shadowAlgorithmType HaARK;

« shadowAlgorithmType HAS#F VALUE_MATCH., REGEX_MATCH f1 SQL_HINT,

Nl

o BHGE T E AL

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"')))

)

REF

ALTER., SHADOW, RULE. SOURCE. SHADOW, TYPE., NAME, PROPERTIES

MR

- (BT

. fFiEERTT
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DROP SHADOW RULE

D0

DROP SHADOW RULE iEVEH T A1a @B FEMIBRR T2 EIUALN,

EIREX

DropShadowRule ::
'"DROP' 'SHADOW' 'RULE' ifExists? shadowRuleName ('FROM' databaseName)?

ifExists ::=
'"TF' '"EXISTS'

shadowRuleName ::=

identifier
databaseName ::=

identifier

#hFEILEA

- RIEE databaseName I, BRIAZ YA FIY DATABASE, 45t K fdiF DATABASE NI &4E7R No
database selected;

« ifExists T-AJF T Shadow rule not exists #iR,

il
o NG EAE MR T 2 R DR

DROP SHADOW RULE shadow_rule FROM shadow_db;
o YRR MR 52 2 R R U]

DROP SHADOW RULE shadow_rule;

« 1 1 fExists FAIMHERRE ¥ 2 E ML

DROP SHADOW RULE IF EXISTS shadow_rule;
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®EF

DROP, SHADOW. RULE. FROM

MR

- RE

CREATE DEFAULT SHADOW ALGORITHM

R

CREATE DEFAULT SHADOW ALGORITHM &M T OISR FEBIAE RN,

EIRENX

CreateDefaultShadowAlgorithm ::=
'"CREATE' 'DEFAULT' 'SHADOW' 'ALGORITHM' ifNotExists? shadowAlgorithm

ifNotExists ::=
'TF' '"NOT' '"EXISTS'

shadowAlgorithm ::=
'"TYPE' '"(' 'NAME' '=' shadowAlgorithmType ',' propertiesDefiinition ')’

shadowAlgorithmType ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

key ::=
string

value ::=
literal
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#hFEI A

+ shadowAlgorithmType HA{#F VALUE_MATCH, REGEX_MATCH F1 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' '=' shadowAlgorithmType ',' propertiesDefiinition ')'

shadowAlgorithmType ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'
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key ::=
string

value ::=
literal

#FEILEA

+ shadowAlgorithmType HA{#F VALUE_MATCH., REGEX_MATCH F1 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 X wi{# I 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? shadowAlgorithmName (','
shadowAlgorithmName)* ('FROM' databaseName)?

ifExists ::=
'TF' 'EXISTS'
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shadowAlgorithmName ::=
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,

BE
ShowStorageUnit ::=
"SHOW' 'STORAGE' 'UNITS' ('WHERE' 'USAGE_COUNT' '=' usageCount)? ('FROM'

databaseName)?

usageCount ::=
int

databaseName ::=
identifier
5515 BH

« RIGE databaseName i, BRIAE i DATABASE; 4NAKfHH DATABASE NI<$2/R No
database selected,

iR [E{E15% B8
5l 18
name 171 BT A FR
type P il vyt

host FEif s T b
port T AT ]
db Lt A AR

attribute | fFEFITSEL
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Nl

o B E IR B AR R FH B 7 BT

SHOW STORAGE UNITS WHERE USAGE_COUNT = @ FROM sharding_db;

mysql> SHOW STORAGE UNITS WHERE USAGE_COUNT = © FROM sharding_db;

| name | type | host | port | db | connection_timeout_milliseconds | idle_
timeout_milliseconds | max_Llifetime_milliseconds | max_pool_size | min_pool_size |
read_only | other_attributes

+o————— Fomm———— o —— +—————— +—————— T it o

e B et et e fom e +—=

_________ o e

____________ +

| ds_1 | MySQL | 127.0.0.1 | 3306 | dbl | 30000 | 60000
| 2100000 | 50 | 1 |

false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192","uselocalSessionState":"true","cacheServerConfiguration":"true"},
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"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans":false,"allowPoolSuspension":false,

"autoCommit":true,"isolateInternalQueries":false} |

| ds_@ | MySQL | 127.0.0.1 | 3306 | db® | 30000 | 60000
| 2100000 | 50 | 1 |
false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192" ,"uselLocalSessionState":"true","cacheServerConfiguration":"true"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans":false,"allowPoolSuspension":false,

"autoCommit":true,"isolateInternalQueries":false} |

2 rows in set (0.03 sec)

o B RTE R ORI R 8 ST

SHOW STORAGE UNITS WHERE USAGE_COUNT = 0;

mysql> SHOW STORAGE UNITS WHERE USAGE_COUNT=0;

| name | type | host | port | db | connection_timeout_milliseconds | idle_
timeout_milliseconds | max_lifetime_milliseconds | max_pool_size | min_pool_size |

read_only | other_attributes
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Fo————— Fomm———— o ——— +————— +————— e o

e Bttt ittt e o fom e +——

_________ e e

____________ +

| ds_1 | MySQL | 127.0.0.1 | 3306 | dbl | 30000 | 60000
| 2100000 | 50 | 1 |

false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192" ,"uselLocalSessionState":"true","cacheServerConfiguration":"true"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans": false,"allowPoolSuspension'":false,

"autoCommit":true,"isolateInternalQueries":false} |

| ds_@ | MySQL | 127.0.0.1 | 3306 | db® | 30000 | 60000
| 2100000 | 50 | 1 |
false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192" ,"uselLocalSessionState":"true","cacheServerConfiguration":"true"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans":false,"allowPoolSuspension":false,

"autoCommit":true,"isolateInternalQueries":false} |
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2 rows in set (0.01 sec)

- BFEEIRHENFEHRIT

SHOW STORAGE UNITS FROM sharding_db;

mysql> SHOW STORAGE UNITS FROM sharding_db;

| name | type | host | port | db | connection_timeout_milliseconds | idle_
timeout_milliseconds | max_Llifetime_milliseconds | max_pool_size | min_pool_size |
read_only | other_attributes

+————— - o e +————— o +—————

e e o fom e +—=

_________ o

____________ -

| ds_1 | MySQL | 127.0.0.1 | 3306 | dbl | 30000 | 60000
| 2100000 | 50 | 1 |

false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
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":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192" "uselLocalSessionState":"true","cacheServerConfiguration":"true"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans":false,"allowPoolSuspension'": false,
"autoCommit":true,"isolateInternalQueries'":false} |

| ds_®@ | MySQL | 127.0.0.1 | 3306 | db® | 30000 | 60000
| 2100000 | 50 | 1 |
false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts'":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192" ,"uselLocalSessionState":"true","cacheServerConfiguration":"true"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans":false,"allowPoolSuspension":false,
"autoCommit":true,"isolateInternalQueries'":false} |

2 rows in set (0.01 sec)

- WS ENEEERFERIT

SHOW STORAGE UNITS;

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
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Fo————— Fomm——— Fom Fo———— Fo———— Bt ittt L e Fom—————

—————— - o o —— Fom +-—

_________ e

____________ +

| ds_1 | MySQL | 127.0.0.1 | 3306 | dbl | 30000 | 60000
| 2100000 | 50 | 1 |

false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts'":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192" "uselLocalSessionState":"true","cacheServerConfiguration":"true"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans":false,"allowPoolSuspension'": false,
"autoCommit":true,"isolateInternalQueries'":false} |

| ds_® | MySQL | 127.0.0.1 | 3306 | dbo | 30000 | 60000
| 2100000 | 50 | 1 |
false | {"dataSourceProperties":{"maintainTimeStats":"false",

"rewriteBatchedStatements":"true","tinyIntlisBit":"false","cacheResultSetMetadata":
"false","useServerPrepStmts'":"true","netTimeoutForStreamingResults":"0","useSSL":
"false","prepStmtCacheSqlLimit":"2048","elideSetAutoCommits":"true","cachePrepStmts
":"true","serverTimezone":"UTC","zeroDateTimeBehavior":"round","prepStmtCacheSize":
"8192" ,"uselLocalSessionState":"true","cacheServerConfiguration":"true"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans": false,"allowPoolSuspension":false,
"autoCommit":true,"isolateInternalQueries'":false} |
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2 rows in set (0.00 sec)

REF

SHOW, STORAGE. UNITS. WHERE. USAGE_COUNT. FROM

MR R

- RET

MNEH

ARFETROS R TR T IR U A

nh

AREETIHRER 70 A R PRI TR T TR AT A,

SHOW SHARDING TABLE RULE

R

SHOW SHARDING TABLE RULE iBEATE RIS CIEBHZE 5 A,

B

ShowShardingTableRule ::=

"SHOW' 'SHARDING' 'TABLE' ('RULE' tableName |

tableName ::=
identifier

databaseName ::=

identifier

'"RULES'") ('FROM' databaseName)?
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#hFEI A

« KRIETE databaseName i, BRIAE X wi{# I DATABASE, R AfEH DATABASE N<427R No
database selected,

R[E{EBEA
5l iR
table BEHRA
actual_data_nodes SERREEHE T R
actual_data_sources SERRAEETR (it RDL QAR R R)
database_strategy_type R oy v R g Y
database_sharding_column By

database_sharding_algorithm_type BRI AR
d atabase_sharding_algorithm_props | FEE 7 BIESE

table_strategy_type o R IR
table_sharding_column 2o it
table_sharding_algorithm_type o EIE A
table_sharding_algorithm_props o BIESE
key_generate_column A A A
key_generator_type A I AR AR 2R Y
key_generator_props SR ERAE RIS

### T - ZEHEEIZ E R 70 F R

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 o o
e o e
——————————————— T T At Tttt L L
—————————— B e Tt Tt e
et ittt L +

| t_order | | ds_6,ds_1 |

|
| mod | order_did | mod

9.2. ShardingSphere-Proxy 212



Apache ShardingSphere document

| sharding-count=4 | | |

| t_order_item | | ds_0,ds_1 | [

| mod | order_-id | mod
| sharding-count=4 | |

2 rows in set (0.12 sec)

« B RTE AR AN

SHOW SHARDING TABLE RULES;

| 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 o o
o B et T e Fom
——————————————— B et STt ittt
—————————— B ettt et ettt
e +

| t_order | | ds_0,ds_1 |

I I
| mod | order_did | mod

| sharding-count=4 | | [

| t_order_item | | ds_6,ds_1 | |

| mod | order_did | mod

| sharding-count=4 | |
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2 rows in set (0.12 sec)

« EWFEEIRERA T A AN

SHOW SHARDING TABLE RULE t_order;

| 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 o o
e e o
——————————————— e
—————————— B e Tt Tt e
Bt e it e +

| t_order | | ds_6,ds_1 |

| |
| mod | order_id | mod

1 row in set (0.12 sec)

®EF

CREATE, SHARDING. TABLE. RULE., FROM

PR
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SHOW SHARDING ALGORITHMS

D0

SHOW SHARDING ALGORITHMS iEJEH T &I TIBHEIEN D A Ak,

B

ShowShardingAlgorithms: :=
"SHOW' 'SHARDING' 'ALGORITHMS' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« K48 databaseName I, BRIASE 4A1M# A DATABASE, {15 tA(# F DATABASE NI&427R No
database selected,

R [EEHER
51 WiPA
name | 73 RIEZHR
type T EESR A
props | 7 REIESE
ANt

- BWfEEEHEN D R EE

SHOW SHARDING ALGORITHMS FROM sharding_db;

mysql> SHOW SHARDING ALGORITHMS FROM sharding_db;

o dom—————— o
—————— +
| name | type | props

|
o Fo———— o
—————— +
| t_order_inline | INLINE | algorithm-expression=t_order_${order_id % 2}

|
| t_order_item_inline | INLINE | algorithm-expression=t_order_item_s${order_id %
2} |
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2 rows in set (0.01 sec)

- BEWLFANZEAEN D R

SHOW SHARDING ALGORITHMS;

mysql> SHOW SHARDING ALGORITHMS;

e ettt T T o o
—————— +
| name | type | props

I
o Fo————— o
—————— +
| t_order_inline | INLINE | algorithm-expression=t_order_s${order_id % 2}

I
| t_order_item_inline | INLINE | algorithm-expression=t_order_item_s${order_id %
2} |
B e o T T
—————— +

2 rows in set (0.01 sec)

REF

SHOW, SHARDING. ALGORITHMS. FROM

MR 5EE

- RET

SHOW UNUSED SHARDING ALGORITHMS

R

SHOW UNUSED SHARDING ALGORITHMS IEiEH T IE T B IEARME 2 &k,
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EE

ShowShardingAlgorithms: :=
"SHOW' 'UNUSED' 'SHARDING' 'ALGORITHMS' ('FROM' databaseName)?

databaseName ::=
identifier

#FEILEA

« KI8T databaseName i, BRIAZ A1 A DATABASE, 4154 F DATABASE NI&427R No

database selected,

R [ENE A
5 WiER
name | 73 RIEAHR
type | 7 FEIEEA
props | 7 REIESEL
ANt

- EITEE R AR EE

SHOW UNUSED SHARDING ALGORITHMS;

mysql> SHOW UNUSED SHARDING ALGORITHMS;

o o B T +
| name | type | props |
o o o +
| ti_inline | INLINE | algorithm-expression=t_order_s${order_id % 2} |
o to———— B it it e T e +

1 row in set (0.01 sec)

REF

SHOW., UNUSED., SHARDING. ALGORITHMS., FROM
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X

- RET

SHOW DEFAULT SHARDING STRATEGY

R

SHOW DEFAULT SHARDING STRATEGY iE&EH TF&EIRIEEIRHEERIZIND R,

EE

ShowDefaultShardingStrategy::=
"SHOW' 'DEFAULT' 'SHARDING' 'STRATEGY' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName I, BRIAZ A1 A DATABASE, 415 tA# ] DATABASE NI&427R No
database selected,

R [ENE A
1l WiEA
name pagaw 1Sl
type I3 R g 2 A
sharding_column padan:]
sharding_algorithm_name | 73 f B IEHR
sharding_algorithm_type PaNaN - RE v
sharding_algorithm_props | 7> FEIESEL
N

- BWTEEEEERNBOAD F R

SHOW DEFAULT SHARDING STRATEGY FROM sharding_db;

mysql> SHOW DEFAULT SHARDING STRATEGY FROM sharding_db;

o Fomm Fom e e et e e Fom e
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————————— o
| name | type | sharding_column | sharding_algorithm_name | sharding_
algorithm_type | sharding_algorithm_props |

Fom fo— o o Fom e
————————— o
| 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
————————— o

2 rows in set (0.00 sec)

« B ANEEEREA T AR

SHOW DEFAULT SHARDING STRATEGY;

mysql> SHOW DEFAULT SHARDING STRATEGY;

| name | type | sharding_column | sharding_algorithm_name | sharding_
algorithm_type | sharding_algorithm_props |

o ——— o ——— o o o
————————— B i ettt Ot 4
| 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 o Fom
————————— o

2 rows in set (0.00 sec)

REF

SHOW. DEFAULT. SHARDING. STRATEGY. FROM
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X

- RET

SHOW SHARDING KEY GENERATORS

R

SHOW SHARDING KEY GENERATORS iEEH TEIEfEEIBHEEN M AT RN,

EE

ShowShardingKeyGenerators: :=
"SHOW' 'SHARDING' 'KEY' 'GENERATORS' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName I, BRIAZ A1 A DATABASE, 415 tA# ] DATABASE NI&427R No
database selected,

R [ENE A
5 WiER
name | 7R FHRAERIFEIR
type | oA AR
props | AR RIS
5

- EWFEE IR AR A X R A

SHOW SHARDING KEY GENERATORS FROM sharding_db;

mysql> SHOW SHARDING KEY GENERATORS FROM sharding_db;

| snowflake_key_generator | snowflake | {} [
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Fo pomm tom +

1 row in set (0.00 sec)

- B RN AR A X TR A

SHOW SHARDING KEY GENERATORS;

mysql> SHOW SHARDING KEY GENERATORS;

1 row in set (0.00 sec)

REF

SHOW, SHARDING. KEY. GENERATORS. FROM

MR R

R

- R

5

SHOW UNUSED SHARDING KEY GENERATORS

D%

SHOW UNUSED SHARDING KEY GENERATORS &L T & 18 EI% 2 P AR (#1402 E 84 Al
%go

B

ShowUnusedShardingKeyGenerators::=
"SHOW' 'UNUSED' 'SHARDING' 'KEY' 'GENERATOR' ('FROM' databaseName)?

databaseName ::=
identifier
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#hFEI A

« KRIETE databaseName i, BRIAE X wi{# I DATABASE, R AfEH DATABASE N<427R No

database selected,

R [O{EEA
Nl

5 WiER

name | 700 FHEA SR
type | 0 HAR AR
props | 7R FHEA EFSEL

o B IR B AR R ) o0 A1 X B 2R iy

SHOW UNUSED SHARDING KEY GENERATORS FROM sharding_db;

mysql> SHOW UNUSED SHARDING KEY GENERATORS FROM sharding_db;

1 row in set (0.01 sec)

o B0 BTIE A AR R ) o0 A1 X B 2R s

SHOW UNUSED SHARDING KEY GENERATORS;

mysql> SHOW UNUSED SHARDING KEY GENERATORS;

1 row in set (0.02 sec)
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®EF

SHOW, UNUSED. SHARDING, KEY., GENERATORS. FROM

MR

- RE

SHOW SHARDING AUDITORS

R

SHOW SHARDING AUDITORS IE{AH T&E IR EIBHEEF ) A8,

Ex

ShowShardingAuditors::=
'SHOW' 'SHARDING' 'AUDITORS' ('FROM' databaseName)?

databaseName ::=

identifier

#hFEILEA

« KI8T databaseName i, BRIAE A1 A DATABASE, 1R tA M F DATABASE NI<427R No

database selected,

R[E{EFA

el iR

name | 73 H I ERATR
type | ZrFrEIRIERAY
props | R HIHEIESEL
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Nl

- BEfEEEZEEFR A H TS

SHOW SHARDING AUDITORS FROM sharding_db;

mysql> SHOW SHARDING AUDITORS FROM sharding_db;

o o o +
| name | type | props |
o o Fomm———— +
| sharding_key_required_auditor | dml_sharding_conditions | {} |
o e to— +
1 row in set (0.01 sec)

« FIYANEEEFRS A A
SHOW SHARDING AUDITORS;
mysql> SHOW SHARDING AUDITORS;
o o o +
| name | type | props |
e i o o +
| sharding_key_required_auditor | dml_sharding_conditions | {} |
o e o +

1 row in set (0.00 sec)

REF

SHOW, SHARDING, AUDITORS, FROM

MR

- RET

SHOW UNUSED SHARDING AUDITORS

DU

SHOW UNUSED SHARDING AUDITORS iEEH T &G EIZH AR H 2 FE as.
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EE

ShowUnusedShardingAuditors: :=
'SHOW' 'SHARDING' 'AUDITOR' ('FROM' databaseName)?

databaseName ::=
identifier

#FEILEA

« KI8T databaseName i, BRIAZ A1 A DATABASE, 4154 F DATABASE NI&427R No

database selected,

RENMEBEA
1l WiEA
name | 737 H AR
type | R HIFRIREAY
props | P HIHEILSEL
ANt

« R IR AR 0 7 e

SHOW UNUSED SHARDING AUDITORS FROM sharding_db;

mysql> SHOW UNUSED SHARDING AUDITORS FROM sharding_db;

| sharding_key_required_auditor | dml_sharding_conditions | {} |

o B ittt et o +

1 row in set (0.00 sec)

- B RN EE AR A d i

SHOW UNUSED SHARDING AUDITORS;

mysql> SHOW UNUSED SHARDING AUDITORS;

| sharding_key_required_auditor | dml_sharding_conditions | {} |
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o o e +

1 row in set (0.00 sec)

REF

SHOW. UNUSED. SHARDING. AUDITORS. FROM

MR R

R

- R

7

SHOW SHARDING TABLE NODES

R

SHOW SHARDING TABLE NODES iE/AH T &I EIZBHEFEHIIHEE 7 R R,

B

ShowShardingTableNode: : =
'SHOW' 'SHARDING' 'TABLE' 'NODES' tableName? ('FROM' databaseName)?

tableName ::=

identifier

databaseName ::=

identifier

#FEILEA

« KRIETE databaseName i, BRIAE X i{#H AT DATABASE, R AfEH DATABASE N<127R No
database selected,

R[O{E5EA

5l 15iER
name | 73 NIZFR
nodes | 73 AT A
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Nl

- BfEEREEFEE D AR R

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_1l.t_order_item_1 |

1 row in set (0.00 sec)

- BWYFNEEEFEE 2 AR R

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)

- TR IR AT FTH 7 ARV 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.
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t_order_item_0, resource_l.t_order_item_1 |

o —— e
_________________________________________ o
1 row in set (0.00 sec)

- BWYENZEER A 75 R R0
SHOW SHARDING TABLE NODES;
mysql> SHOW SHARDING TABLE NODES;
o —— e
_________________________________________ o

name | nodes
o BT T et
_________________________________________ "

| 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)

®EF

SHOW, SHARDING. TABLE. NODES. FROM

MR

- RET

SHOW SHARDING TABLE RULES USED ALGORITHM

D0

SHOW SHARDING TABLE RULES USED ALGORITHM IEi:MH T @I EH# e E 0 h 8k
a0 FoR,
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EE

ShowShardingTableRulesUsedAlgorithm: :=
'SHOW' 'SHARDING' 'TABLE' 'RULES' 'USED' 'ALGORITHM' algorithmName ('FROM'

databaseName)?

algorithmName ::=
identifier

databaseName ::=
identifier

#FEILEA

« RIEE databaseName I, ERIAE YA FHAY DATABASE, 415t f# H DATABASE MIE4E/R No
database selected,

iR[E{EI5BE
5l 128
type | s RLISEAY
name | 73RN HR
Al

- BRI IR T TR E 70 B RIERY o BRI

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 |

to— Fomm +

1 row in set (0.00 sec)

- S RNE A TR TR E 70 B RIERY o BRI

SHOW SHARDING TABLE RULES USED ALGORITHM table_inline;

mysql> SHOW SHARDING TABLE RULES USED ALGORITHM table_inline;

o o —— +

| type | name |
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- e +

| table | t_order_item |

o o ——— +

1 row in set (0.01 sec)

REF

SHOW. SHARDING. TABLE. RULES. USED. ALGORITHM. FROM

MR 5EE

- RET

SHOW SHARDING TABLE RULES USED KEY GENERATOR

R

SHOW SHARDING TABLE RULES USED KEY GENERATOR B T&EMIEEBEENEHIEE SN
A AR SRR,

Ex

ShowShardingTableRulesUsedKeyGenerator: :=
"SHOW' 'SHARDING' 'TABLE' 'RULES' 'USED' 'KEY' 'GENERATOR' keyGeneratorName (
'"FROM' databaseName)?

keyGeneratorName ::=
identifier

databaseName ::=
identifier
#h7Tisee

« RIEE databaseName I, ERIASE YA AT DATABASE, 415t AR {# H DATABASE MIE4E/R No
database selected,
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iR[E{EI5BE
5l 128
type | 7RI
name | 73RN &HR
i3

- BiffeE B EEEE 0 A AR AT 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 |

e Fmmm +

1 row in set (0.00 sec)

- B FNE AT A ARG AR

SHOW SHARDING TABLE RULES USED KEY GENERATOR snowflake_key_generator;

mysql> SHOW SHARDING TABLE RULES USED KEY GENERATOR snowflake_key_generator;

| table | t_order_item |

e Fmmm +

1 row in set (0.01 sec)
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®EF

SHOW. SHARDING. TABLE. USED. KEY. GENERATOR. FROM

MR

- RE

SHOW SHARDING TABLE RULES USED AUDITOR

R

SHOW SHARDING TABLE RULES USED AUDITOR IEEHTEWIEEIZEEPNEHIEE D i asi
Sadams N

B

ShowShardingTableRulesUsedAuditor: :=
'SHOW' 'SHARDING' 'TABLE' 'RULES' 'USED' 'AUDITOR' AuditortorName ('FROM'

databaseName)?

AuditortorName ::=
identifier

databaseName ::=
identifier

#hFEILEA

« K48 databaseName I, BRIASE A1{# A DATABASE, G154 F DATABASE NI&427R No
database selected,

R[E{EEA

5l 1 B8
type | 3 RRIZEAY
name | 73RN HR
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Nl

- BTEER AP HTET A H a9  Ro

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;

| table | t_order |

o fomm +

1 row in set (0.00 sec)

- B NP T RTEE 20 B s TR AR

SHOW SHARDING TABLE RULES USED AUDITOR sharding_key_required_auditor;

mysql> SHOW SHARDING TABLE RULES USED AUDITOR sharding_key_required_auditor;

do—m———— o= +

| table | t_order |

o fomm +

1 row in set (0.00 sec)

®EF

SHOW. SHARDING. TABLE. RULES. USED. AUDITOR. FROM

MR 5EE

- RET

SHOW SHARDING TABLE REFERENCE RULE

R

SHOW SHARDING BINDING TABLE RULE iEEMATEMfECIZHEEFIEE D RIBHIN,
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EE

ShowShardingBindingTableRules: :=
"SHOW' 'SHARDING' 'TABLE' 'REFERENCE' ('RULE' ruleName | 'RULES') ('FROM'

databaseName)?

ruleName ::=
identifier

databaseName ::=
identifier

#FEILEA

« RIEE databaseName I, ERIAE YA AT DATABASE, Q15 tHAR{#H DATABASE MIE4E/R No
database selected,

R [E{Fi5ER
il WtEA
name 73 Fr R RBRFLN 42 F7R
sharding_table_reference | 73 RKEHEK R
Nt

- EWHEE IR HE TR R RPN

SHOW SHARDING TABLE REFERENCE RULES FROM sharding_db;

mysql> SHOW SHARDING TABLE REFERENCE RULES FROM sharding_db;

| ref_0 | t_a,t_b |
| ref_1 | t_c,t_d |

2 rows in set (0.00 sec)

- EWYFNEEE R 2 A RPN

SHOW SHARDING TABLE REFERENCE RULES;
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mysql> SHOW SHARDING TABLE REFERENCE RULES;

2 rows in set (0.00 sec)

- EFEE 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;

- o +
| name | sharding_table_reference |
o o +
| ref_0 | t_a,t_b |
o Fm +

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;

- e +
| name | sharding_table_reference |
o o +
| ref_0 | t_a,t_b |
Fom————— o +

1 row in set (0.00 sec)

REF

SHOW. SHARDING. TABLE. REFERENCE. RULE. RULES. FROM

MR 5EE

- (RET
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COUNT SHARDING RULE

D0

COUNT SHARDING RULE BB TEIECEBZETN S NEE,

EE

CountShardingRule: :=
"COUNT'" 'SHARDING' 'RULE' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName I, BRIASE 2 A1{# A DATABASE, 415R A F DATABASE NI<427R No
database selected,

iR [E{Ei% 8
5l phrdlE!
rule_name | BENIZETY
database K] Py Jegs 32 % P
count FI £

Al

- EHEE IR HE T AR

COUNT SHARDING RULE FROM sharding_db;

mysql> COUNT SHARDING RULE FROM sharding_db;

e o —— o +
| rule_name | database | count |
o o o +
| sharding_table | sharding_db | 2 |
| sharding_table_reference | sharding_db | 2 |
e o R +

2 rows in set (0.00 sec)

- BWYANZEEFR AR
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COUNT SHARDING RULE;

mysql> COUNT SHARDING RULE;

B e it T et Fom e e +
| rule_name | database | count |
B et ittt Tt o ——— o +
| sharding_table | sharding_db | 2 |
| sharding_table_reference | sharding_db | 2 |
o o ——— e +

2 rows in set (0.00 sec)

REF

COUNT. SHARDING, RULE. FROM

MR 5EE

- RET

I &%

ARBNTREXS T R R R TR T IR A,

SHOW BROADCAST TABLE RULE

R

SHOW BROADCAST TABLE RULES GEH TEETEEEIREFEG NI,

BIEEX

ShowBroadcastTableRule ::=

'SHOW' 'BROADCAST' 'TABLE' 'RULES' ('FROM'

databaseName ::=
identifier

databaseName)?
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#hFEI A

« RIEE databaseName I, ERINEZHIH MY DATABASE; WIAR{HH DATABASE NI=4E7R No
database selected,

iR[E{E15BE
5l plslE!
broadcast_table | | #&FR4H
5l

- EWFEEEEE T BAT MR

SHOW BROADCAST TABLE RULES FROM sharding_db;

mysql> SHOW BROADCAST TABLE RULES FROM sharding_db;

e +
| broadcast_table |
o +
| t_a |
| t_b |
| t_c |
o +

3 rows 1in set (0.00 sec)

- EWHENEEEHEAT RN R

SHOW BROADCAST TABLE RULES;

mysql> SHOW BROADCAST TABLE RULES;

o +
| broadcast_table |
Fom +
| t_a |
| t_b |
| t_c |
o +

3 rows in set (0.00 sec)
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®EF

SHOW, BROADCAST. TABLE. RULES

MR

- RE

COUNT BROADCAST RULE

R

COUNT BROADCAST RULE &AM T &R TIBEEF )RR &=,

Ex

CountBroadcastRule::=
"COUNT'" 'BROADCAST' 'RULE' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName i, BRIAE A1 A DATABASE, 1R tA M F DATABASE NI<427R No
database selected,

R[E{EFA

el WiEA
rule_name | AN
database KLU Fly JB 12 8
count U es:
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Nl

- BfEER AR HRMNEE

COUNT BROADCAST RULE FROM sharding_db;

mysql> COUNT BROADCAST RULE FROM sharding_db;

o Fom o +
| rule_name | database | count |
o o e it +
| broadcast_table | sharding_db | © |
e o R +

1 rows in set (0.00 sec)

- BWYANZEEFR HRMNEE

COUNT BROADCAST RULE;

mysql> COUNT BROADCAST RULE;

o Fom e t——— +
| rule_name | database | count |
e o ——— o +
| broadcast_table | sharding_db | © |
o o o +

1 rows in set (0.00 sec)

REF

COUNT. BROADCAST. RULE. FROM

MR

- RET

BR

AREETTRER AR R TR TR T DRI B,
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SHOW SINGLE TABLE

D0

SHOW SINGLE TABLE iE/AH TEIRIEEEZHEEFIHRR,

EE

ShowSingleTable: :=

"SHOW' 'SINGLE' ('TABLES'

databaseName)?

tableName ::=
identifier

databaseName ::=
identifier

#FEILEA

('LIKE' likeLiteral)?|'TABLE' tableName) ('FROM'

« RIEE databaseName I, ERIASE YA FHAY DATABASE, Q15 tHAR{# H DATABASE MIEHE/R No
database selected,

R [E{FiER
5 WiRA
table_name BRATR
storage_unit_name | FARFTTEREHRTRAHR
ANt

- EFEE IR HETHHEE AR

SHOW SINGLE TABLE t_user FROM sharding_db;

mysql> SHOW SINGLE TABLE t_user FROM sharding_db;

Fomm - e

—————— +

| table_name | resource_name |

1 row in set (0.00 sec)
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- BWYANZEEFRET AR

SHOW SINGLE TABLE t_user;

mysql> SHOW SINGLE TABLE t_user;

o ——— Fom +

| table_name storage_unit_name |

|
dom Fmm +

1 row in set (0.00 sec)

- EITEE IR HAETRIRR

SHOW SINGLE TABLES FROM sharding_db;

mysql> SHOW SINGLE TABLES FROM sharding_db;

dom Fom +

| table_name storage_unit_name |

1 row in set (0.00 sec)

- EWLENEEETRIRR

SHOW SINGLE TABLES;

mysql> SHOW SINGLE TABLES;

o Fmm +

| table_name storage_unit_name |

|
o ——— o +

1 row in set (0.00 sec)

- BT RHET RS order _5 &5EH SR

SHOW SINGLE TABLES LIKE '%order_5' FROM sharding_db;

mysql> SHOW SINGLE TABLES LIKE '%order_5' FROM sharding_db;

dom Fmm +

| table_name storage_unit_name |

1 row in set (0.11 sec)

- HIYANEHESR AL order _5 S5REHIHR
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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)

REF
SHOW, SINGLE, TABLE., TABLES. LIKE., FROM
X EE
. REF
SHOW DEFAULT SINGLE TABLE STORAGE UNIT
R
SHOW DEFAULT SINGLE TABLE STORAGE UNIT i&EH & EIBMHZEFIEMEITER,
BE

ShowDefaultSingleTableStorageUnit: :=
'"SHOW' 'DEFAULT' 'SINGLE' 'TABLE' 'STORAGE' 'UNIT' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

« KI8T databaseName i, BRIASZ A1 A DATABASE, 415 tA i F DATABASE NI<427R No
database selected,
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RENMEBEA
1l WiEA
storage_unit_name | #{ifi EICFR
ANt

- BWLANZEEFRFERITER

SHOW DEFAULT SINGLE TABLE STORAGE UNIT

sql> SHOW DEFAULT SINGLE TABLE STORAGE UNIT;

1 row in set (0.01 sec)

®EF

SHOW, DEFAULT. SINGLE. TABLE., STORAGE. UNIT

MR 5EE

- R

COUNT SINGLE_TABLE RULE

R

COUNT SINGLE TABLE iBEEH TEIfEEIBHEAIAFRINDEL

Ex

CountSingleTable::=
"COUNT' 'SINGLE' 'TABLE' ('FROM' databaseName)?

databaseName ::=
identifier
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#hFEI A

« KRIETE databaseName i, BRIAE X wi{# I DATABASE, R AfEH DATABASE N<427R No
database selected,

iR [E){Ei5% B8
5l 1588
database | BARATTERIEHE &R
count RN

5l

- B FIE A AR SRR

COUNT SINGLE TABLE

mysql> COUNT SINGLE TABLE;

o Fo——————— +

| database | count |

1 row in set (0.02 sec)

®EF

COUNT, SINGLE. TABLE. FROM

X

- RET

SHOW UNLOADED SINGLE TABLES

R

SHOW UNLOADED SINGLE TABLES HEZEMTEIWARMENHESE,

9.2. ShardingSphere-Proxy 245


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

EE

showUnloadedSingleTables: :=
'SHOW' 'UNLOADED' 'SINGLE' 'TABLES'

R [EEHER
1l iR
table_name RN
storage_unit_name | FARFTTERITEEERITAIR
ANt

- EWARIMEA AR

SHOW UNLOADED SINGLE TABLES;

mysql> SHOW UNLOADED SINGLE TABLES;

dom Fmm +

| table_name | storage_unit_name |
Fom Fmm +
| t_single | ds_1 |
pom Fom +

1 row in set (0.01 sec)

REF

SHOW, UNLOADED. SINGLE. TABLES

MR R

- RET

vl

Sy
dnj
Bt

AREETRA BT 7 BRI R TR TR A T TR A

9.2. ShardingSphere-Proxy

246


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

SHOW READWRITE_SPLITTING RULE

D0

SHOW READWRITE_SPLITTING RULE IEZEH TFEEfEEIEHEEFIIEEIRE 77 SN,

EE

ShowReadWriteSplittingRule: :=
"SHOW' 'READWRITE_SPLITTING' ('RULE' ruleName | 'RULES') ('FROM' databaseName)?

ruleName ::=
identifier

databaseName ::=
identifier
*hFEIER

« KI5 databaseName I, BRIASE 2 A1{# A DATABASE, {154 DATABASE NI<S427R No
database selected,

R[El{EEA
il WiEH
name 5 53 BRI 44 5%
write_data_source_name HEIRIEAR
read_data_source_names FEHRIR A4 FR51 2R
transactional_read_query_strategy | $55PNIEIHE K I HH SRME
load_balancer_type Ak SRS L i - Rp it
load_balancer_props TEI LS
il

- BfEEEEEFREES 2 BN

SHOW READWRITE_SPLITTING RULES FROM readwrite_splitting_db;

mysql> SHOW READWRITE_SPLITTING RULES FROM readwrite_splitting_db;
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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)

- B RNEEE TS 7 A

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 |

Fom o e o
—————————————————— e e e
| ms_group_0 | write_ds | read_ds_0,read_ds_1 | DYNAMIC

| random | |
o —— o e e
—————————————————— o}

1 row in set (0.01 sec)

- EWHEEIRHETHHEE RS 2 B

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 |

tom Fmm B et Fom
—————————————————— T T el
| ms_group_0 | write_ds | read_ds_0,read_ds_1 | DYNAMIC

| random | |
fmm o B T e
—————————————————— o}

1 row in set (0.01 sec)

B RN EE RS E RS o B

SHOW READWRITE_SPLITTING RULE ms_group_0;
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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 ——— e e o
—————————————————— o
| ms_group_0 | write_ds | read_ds_0,read_ds_1 | DYNAMIC

| random | |
o ——— Fo o o
—————————————————— e e et

1 row in set (0.01 sec)

REF

SHOW., READWRITE_SPLITTING. RULE. RULES. FROM

X HEE

- RET

COUNT READWRITE_SPLITTING RULE

D0

COUNT READWRITE_SPLITTING RULE IEEH TE S EIBHEEFIIRE 75 BENEE,

B

CountReadwriteSplittingRule::=
"COUNT' 'READWRITE_SPLITTING' 'RULE' ('FROM' databaseName)?

databaseName ::=
identifier

9.2. ShardingSphere-Proxy 249


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

#hFEI A

« KRIETE databaseName i, BRIAE X wi{# I DATABASE, R AfEH DATABASE N<427R No

database selected,

iR [E){Ei5% B8
5l plslE!
rule_name | BRNIZERY
database K Iy e 12 4
count FU £ &

i3

- EWFETEIRHE RIS 2 B R

COUNT READWRITE_SPLITTING RULE FROM readwrite_splitting_db;

mysql> COUNT READWRITE_SPLITTING RULE FROM readwrite_splitting_db;

o o to———— +
| rule_name | database | count |
o o Fo————— +
| readwrite_splitting | readwrite_splitting_db | 1 |
o o to—————— +
1 row in set (0.02 sec)

- B ANEE A AT o R
COUNT READWRITE_SPLITTING RULE;
mysql> COUNT READWRITE_SPLITTING RULE;
o o to———— +
| rule_name | database | count |
o e tomm———— +
| readwrite_splitting | readwrite_splitting_db | 1 |
e e o +

1 row in set (0.00 sec)
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®EF

COUNT. READWRITE_SPLITTING. RULE. FROM

MR

- RE

=

AREETTR B IR R R TR TR T TR A,

SHOW ENCRYPT RULES

R

SHOW ENCRYPT RULES i&EH T& 5B ZE SR,

EE

ShowEncryptRule: : =
"SHOW' '"ENCRYPT' ('RULES' | 'TABLE' 'RULE' ruleName) ('FROM' databaseName)?

ruleName ::=

identifier

databaseName ::=
identifier

#FEILEA

« KI8E databaseName I, BRIASZ 1M A DATABASE, 415 tA M F DATABASE NI<427R No
database selected,
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R [ENEH A
1l WiFA
table WK
logic_column w4
cipher_column e IE
assisted_query_column | fiB)& %14
like_query_column TR 1514
encryptor_type PI[IFi R e |
encryptor_props IE RS
assisted_query_type B A W R
assisted_query_props | HBIEWFEIESE
like_query_type TR 25 1 R
like_query_props R &I EES

il

- BEIEEIE HE R EER I

SHOW ENCRYPT RULES FROM encrypt_db;

mysql> SHOW ENCRYPT RULES FROM encrypt_db;

Fom Fom e o o Fom e
e o Fom Fom
————————— e

| 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 |

fom e ——— o o o Fmm
—— e o fmm
————————— oy
| t_user | pwd | pwd_cipher | |
| AES | aes-key-value=123456abc | |
I I I
| t_encrypt | pwd | pwd_cipher | |
| AES | aes-key-value=123456abc | |
I I I
fmm—————— o o fmm e
Fom Fomm Fm Fom
e Fmm e +

2 rows in set (0.00 sec)

- B RE A BRI LI
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SHOW ENCRYPT RULES;

mysql> SHOW ENCRYPT RULES;

Fom B e e o Fom e
e o Fom Fom e ———
————————— B et et it L S

| 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 |

Fom B o e ittt e Fom e
e o o fom e ———
————————— e
| t_user | pwd | pwd_cipher | |
| AES | aes-key-value=123456abc |
I I I
| t_encrypt | pwd | pwd_cipher | |
| AES | aes-key-value=123456abc |
I I I
o —— Fom o Fom e —— o
o e e et et o
B Fom e o +

2 rows in set (0.00 sec)

- EHEE IR A R HRUR I L

SHOW ENCRYPT TABLE RULE t_encrypt FROM encrypt_db;

mysql> SHOW ENCRYPT TABLE RULE t_encrypt FROM encrypt_db;

o ———— o o o o
e e R et e o Fom
————————— 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 Fom e —
et e o Fom Fom e —
————————— e et &
| t_encrypt | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc |

I I I

Fom B e e o Fom e
e o Fom Fom e ———
————————— o

1 row in set (0.01 sec)

- BWYFHEEE PR E BRI A
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SHOW ENCRYPT TABLE RULE t_encrypt;

mysql> SHOW ENCRYPT TABLE RULE t_encrypt;

Fom B e e o Fom e
e o Fom Fom e ———
————————— B et et it L S

| 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 |

Fom B o e ittt e Fom e
e o o fom e ———
————————— e
| t_encrypt | pwd | pwd_cipher | |

| AES | aes-key-value=123456abc |

I I I

o ————— Fom o —— o Fom
—— e e o o
————————— Rt ettt

1 row in set (0.01 sec)

REF

SHOW. ENCRYPT. TABLE. RULE. RULES. FROM

MK 5EE

REF

- R

m

COUNT ENCRYPT RULE

D%

COUNT ENCRYPT RULE iBEHTE T CIZHEZEPINZENEE,

B

CountEncryptRule: :=
"COUNT'" 'ENCRYPT' 'RULE' ('FROM' databaseName)?

databaseName ::=

identifier

9.2. ShardingSphere-Proxy 254


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

#hFEI A

« KRIETE databaseName i, BRIAE X wi{# I DATABASE, R AfEH DATABASE N<427R No
database selected,

iR [E){Ei5% B8
5l plslE!
rule_name | BRNIZERY
database K Iy e 12 4
count FU £ &

i3

« EWHEE IR A RN AR

COUNT ENCRYPT RULE FROM encrypt_db;

mysql> COUNT ENCRYPT RULE FROM encrypt_db;

o ————— o to———— +
| rule_name | database | count |
o —— Fom fo———— +
| encrypt | encrypt_db 2 [
fom Fom e t—————— +

1 row in set (0.01 sec)

o S RNE A RN

COUNT ENCRYPT RULE;

mysql> COUNT ENCRYPT RULE;

o ————— o to———— +
| rule_name | database | count |
Fom Fom e to———— +
| encrypt | encrypt_db 2 |
o ——— o fom——— +

1 row in set (0.01 sec)
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®EF

COUNT, ENCRYPT. RULE. FROM

MR

- RE

AR BN

BT B B B TR TR T TR A A

SHOW MASK RULES

R

SHOW MASK RULES IB{EH FE s €I HEE P HIEERI SR,

EE

ShowMaskRule: :=
'SHOW' 'MASK' ('RULES' |

ruleName ::=

identifier

databaseName ::=
identifier

#FEILEA

'"RULE' ruleName) ('FROM' databaseName)?

« KI8T databaseName i, BRIAE 2 i[{# A DATABASE, 4NR A F DATABASE NI<427R No

database selected,

R[E{EGFA

1l WA
table R4
column H144
algorithm_type | £EMiBUR LA
algorithm_props | #EMEELESEL
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Nl

- BITEEEEAEFRTA BRSO

SHOW MASK RULES FROM mask_db;

mysql> SHOW MASK RULES FROM mask_db;

o Fo—m Fom e o +
| table | column | algorithm_type | algorithm_props |
domm—————— Fomm Fom e e e P +
| 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 o e +
4 rows in set (0.01 sec)

- AW FIEEE PRI ATH SRS
SHOW MASK RULES;
mysql> SHOW MASK RULES;
o o ———— Fom e o +
| table | column | algorithm_type | algorithm_props |
domm Fomm - Fom e o +
| 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 o e +

4 rows in set (0.01 sec)

« R IR A RS EBRIEETR

SHOW MASK RULE t_mask FROM mask_db;

mysql> SHOW MASK RULE t_mask FROM mask_db;

o Fom e —— o o +
| table | logic_column | mask_algorithm | props |
domm————— e o o +
| t_mask | phoneNum | MASK_FROM_X_TO_Y | to-y=2,replace-char=*,from-x=1 |
| t_mask | address | MD5 |

domm————— Fom e o R e ettt e e T +

2 rows in set (0.00 sec)

- B RNE A S E BRI R
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SHOW MASK RULE t_mask;

mysql> SHOW MASK RULE t_mask;

dom—————— Fom e o B et it e T +
| table | logic_column | mask_algorithm | props |
o o —— o e +
| t_mask | phoneNum | MASK_FROM_X_TO_Y | to-y=2,replace-char=*,from-x=1 |
| t_mask | address | MD5 |

o o —— o —— B ittt +

2 rows in set (0.00 sec)

REF

SHOW. MASK. RULE. RULES. FROM

MR 5EE

- RET

COUNT MASK RULE

R

COUNT MASK RULE IBIEH T2 45 &2 58 E H A EAE I S0 £ =

B

CountMaskRule: :=
"COUNT'" 'MASK' 'RULE' ('FROM' databaseName)?

databaseName ::=
identifier

#hFEILEA

- RIEE databaseName I, BRINZ YA FHIY DATABASE, 415t K (diF DATABASE NI&4E7R No
database selected,
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iR [E{Ei5% A
5l IS
rule_name | BUNIZEHY
database K] iy g 32 % P
count FI £

Al

- BRI IR A R ORI I R

COUNT MASK RULE FROM mask_db;

mysql> COUNT MASK RULE FROM mask_db;

o —— o o +

| rule_name | database | count |

1 row in set (0.50 sec)

o B AR R BRI R

COUNT MASK RULE;

mysql> COUNT MASK RULE;

o ————— o ————— o +

| rule_name | database | count |
o ————— o ————— o +
| mask | mask_db | 3 |
o —— Fom o +

1 row in set (0.50 sec)
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®EF

COUNT, MASK. RULE. FROM

MR

- RE

P EEN

AREETTRER RN R IR T VR U .

SHOW SHADOW RULE

R

SHOW SHADOW RULE IB7AH T &R EIZHEEF RN,

EE

ShowEncryptRule: : =

"SHOW' 'SHADOW' ('RULES' | 'RULE' shadowRuleName) ('FROM' databaseName)?

shadowRuleName ::=

identifier

databaseName ::=
identifier

#FEILEA

« KI8E databaseName I, BRIASZ 1M A DATABASE, 415 tA M F DATABASE NI<427R No

database selected,

R[El{E A
el iR
rule_name L4 5
source_name | HHEIFRAIR
shadow_name | 5 FEIRIFEAFR
shadow_table | f1%#
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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 +

9.2. ShardingSphere-Proxy 261



Apache ShardingSphere document

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'

databaseName ::=
identifier

#hFELEA

'"RULES'" ('FROM' databaseName)?

- RIE7E databaseName i, BRIAZ YA FHIY DATABASE, 415t K fdiF DATABASE NI&4E7R No

database selected,

R[EE5RA

1l iR
shadow_table MR
shadow_algorithm_name | 5T HIEKIR
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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&427R No

database selected,

RENMEBEA
5 WiEA
shadow_algorithm_name | 5 T HEIEZFR
type RGeSt
props BB
is_default EPRIA
il

- BfEEREETRR FRIR

SHOW SHADOW ALGORITHMS FROM shadow_db;

mysql> SHOW SHADOW ALGORITHMS FROM shadow_db;

o —— +
| shadow_algorithm_name | type | props
is_default |

fomm e +

false |

1 row in set (0.00 sec)

- ELRNEEETRY FEIR
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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

ShowEncryptAlgorithm: :=
'SHOW' 'DEFAULT' 'SHADOW' 'ALGORITHM' ('FROM' databaseName)?

databaseName ::=
identifier
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#FEILEA

« KRIETE databaseName i, BRIAE X wi{# I DATABASE, R AfEH DATABASE N<427R No

database selected,

RENEBEA
5 e
shadow_algorithm_name | 5 T HIEZFR
type R
props BB
Nt

- EWTEEIRHETREOAE TRIA

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 o +
1 row in set (0.00 sec)
- AWAFZEETIROAY FHIL
SHOW DEFAULT SHADOW ALGORITHM;
mysql> SHOW DEFAULT SHADOW ALGORITHM;
o Fom o +
| shadow_algorithm_name | type | props |
o e o +
| user_id_match_algorithm | VALUE_MATCH | column=user_id,operation=insert,value=1 |
e o e +
1 row in set (0.00 sec)
266

9.2. ShardingSphere-Proxy



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 tA M F DATABASE NI<427R No
database selected,

R[E{EFA

el WiEA
rule_name | AN
database KLU Fly JB 12 8
count U es:
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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'

RENMEBEA
5 WiAA
users il
provider | A FRAZALE KA
props BIRZSEL
ANt

- EARALIIAC E

SHOW AUTHORITY RULE;

mysql> SHOW AUTHORITY RULE;

B e it o ——— o +
| users | provider | props |
o fom o +
| root@%; sharding@% | ALL_PERMITTED | |
o Fom o +

1 row in set (0.07 sec)

REF

SHOW. AUTHORITY. RULE
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X

- RET

SHOW TRANSACTION RULE

R

SHOW TRANSACTION RULE IE/ER TEBESMNACE, #4## 1514

ShowTransactionRule ::=
'SHOW' 'TRANSACTION' 'RULE'

R [ENE A
il WiER
default_type | BRIANHSSHKA
provider_type | H554R{LE AA
props HESH

ANt

- EWHESHNACE

SHOW TRANSACTION RULE;

mysql> SHOW TRANSACTION RULE;

o —— o ——— o +
| default_type | provider_type | props |

Fom - fom fom——— - +

1 row in set (0.05 sec)

REF

SHOW. TRANSACTION. RULE
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X

- RET

ALTER TRANSACTION RULE

R

ALTER TRANSACTION RULE IEEF T1EZEESSHN,

EE

AlterTransactionRule ::=
"ALTER' 'TRANSACTION' 'RULE' '(' 'DEFAULT' '=' defaultTransactionType ',' 'TYPE'
"(" '"NAME' '=' transactionManager ',' propertiesDefinition ')' ')'

propertiesDefinition ::=
"PROPERTIES' '(' key '=' value (',' key '=' value)* ')'

defaultTransactionType ::=
string

transactionManager ::=
string

key ::=
string

value ::=
literal
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#FEILEA

« defaultTransactionType #F LOCAL, XA, BASE

+ transactionManager ¥ Atomikos I Narayana

Nl

- BHUCRSHINIACE

ALTER TRANSACTION RULE(

DEFAULT="XA", TYPE(NAME="Narayana", PROPERTIES("databaseName"="jbossts", "host'"=

"127.0.0.1"))
)

REF

ALTER. TRANSACTION. RULE. DEFAULT. TYPE. NAME. PROPERTIES

MR

.« (R

SHOW SQL_PARSER RULE

D0

SHOW SQL_PARSER RULE IEER TEIEMEATS I ZEHNE E,

EE

ShowSqglParserRule ::=
'SHOW' 'SQL_PARSER' 'RULE'

R [El{EBEA
5l WiEA
sql_comment_parse_enabled | SQL {F:R&f#tT /5 FIRZS
parse_tree_cache TBIER A
sql_statement_cache SQL &A1
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Nl

« AT ERNACE

SHOW SQL_PARSER RULE;

mysql> SHOW SQL_PARSER RULE;

B e o o ———
_______________________________ +

| false | initialCapacity: 128, maximumSize: 1024 |
initialCapacity: 2000, maximumSize: 65535 |

o o Fom -
_______________________________ +

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 ::=
commentDefinition? (',' parseTreeCacheDefinition)? (','
sqlStatementCacheDefinition)?

commentDefinition ::=
'SQL_COMMENT_PARSE_ENABLED' '=' sqlCommentParseEnabled
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parseTreeCacheDefinition ::=
'"PARSE_TREE_CACHE' '(' cacheOption ')'

sglStatementCacheDefinition ::=
'SQL_STATEMENT_CACHE' '(' cacheOption ')'

sglCommentParseEnabled ::=
boolean

cacheOption ::=
("INITIAL_CAPACITY' '=' qnitialCapacity)? (','? 'MAXIMUM_SIZE' '=' maximumSize)?

initialCapacity ::=

int
maximumSize ::=

int

#hFEILEA

+ SQL_COMMENT_PARSE_ENABLE: Z7f#HT SQL IER
« PARSE_TREE_CACHE: 1BEWMAHI BB
« SQL_STATEMENT_CACHE: SQL &%) A 7 & I

Nl

« (B2 SQL i3 | ZER )

ALTER SQL_PARSER RULE (
SQL_COMMENT_PARSE_ENABLED=false,
PARSE_TREE_CACHE (INITIAL_CAPACITY=128, MAXIMUM_SIZE=1024),
SQL_STATEMENT_CACHE (INITIAL_CAPACITY=2000, MAXIMUM_SIZE=65535)

)3

REF

ALTER. SQL_PARSER. RULE. SQL_COMMENT_PARSE_ENABLED. PARSE_TREE_CACHE.
INITIAL_CAPACITY. MAXIMUM_SIZE. SQL_STATEMENT_CACHE

9.2. ShardingSphere-Proxy 274



Apache ShardingSphere document

X

- RET

SHOW TRAFFIC RULE

R

SHOW TRAFFIC RULE iEEATERIEEHINEE AN, ### 1B87%

ShowTrafficRule ::=

"SHOW' 'TRAFFIC' ('RULES' | 'RULE' ruleName)?

ruleName ::=
identifier

#FEILEA

« RFEE ruleName [, ERIAZESEATE PGS BN

PR
il A
name W RN 44 77
labels TR RS
algorithm_type WU R
algorithm_props Wig A LS
load_balancer_type | fAZ5ffiAs %A
load_balancer_props | fAZiIHias =4
ANt
o A FEE DU H R
SHOW TRAFFIC RULE sql_match_traffic;
mysql> SHOW TRAFFIC RULE sql_match_traffic;
o o Fom e
____________________________________________ +____________________+_________________
————
| name | labels | algorithm_type | algorithm_props

| load_balancer_type | load_balancer_
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————+
| sql_match_traffic | OLTP | SQL_MATCH | sqU=SELECT * FROM t_order WHERE
order_id = 1; UPDATE t_order SET order_id = 5; | RANDOM |

——

1 row in set (0.00 sec)

- EWFTA A AL

SHOW TRAFFIC RULES;

mysql> SHOW TRAFFIC RULES;

o o o o
____________________________________________ e
————
| name | labels | algorithm_type | algorithm_props

| load_balancer_type | load_balancer_
props |
B t————— o Bt Tt
____________________________________________ 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

PR

- RET
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ALTER TRAFFIC RULE

D0

ALTER TRAFFIC RULE &M TEHBAE RN,

EIREX

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
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#FEILEA

* TRAFFIC_ALGORITHM 3§ SQL_MATCH 5 SQL_HINT M3

- LOAD_BALANCER %% RANDOM 5 ROUND_ROBIN Fifi2kAy

Nl

- (BB 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"))) ;

REF

ALTER.TRAFFIC.RULE.LABELS.TYPE.NAME.PROPERTIES.TRAFFIC_ALGORITHM,LOAD_BALANCER

MR R

- RET

AENTRE AW I RERTIE IR T TR,

ALTER READWRITE_SPLITTING RULE ENABLE/DISABLE

R

ALTER READWRITE_SPLITTING RULE ENABLE/DISABLE &L T3 H/2E 16 €12 a2 v 4 7 13
5o BN A e E SR TG BT,

BIEEX
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, ERIASE A AT DATABASE, @15 tWA#EFH DATABASE M<34E/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,

B

ShowStatusFromReadwriteSplittingRule ::=
"SHOW' 'STATUS' 'FROM' 'READWRITE_SPLITTING' ('RULES' | 'RULE' groupName) ('FROM'
databaseName)?

groupName ::=
identifier

databaseName ::=

identifier

#hFEILEA

« RI8E databaseName I, BRIASE A1 A DATABASE, 415 tA(# F DATABASE NI<427R No
database selected,

R [EEHER
5 WiEA
storage_unit | fF{EITHAPR
status T RTINS
5

- TR IR TR T BT 7 BN R S 7 B A BTN

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;
B ittt fomm +

| storage_unit | status |

1 rows in set (0.01 sec)
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« BWFEEIREE TS B RTINS

SHOW STATUS FROM READWRITE_SPLITTING RULES FROM sharding_db;

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULES FROM sharding_db;
Fom - fomm +

| storage_unit | status |

|
o Fo————————— +

| ds_o | disabled |

Fmm Fo—mm——————— +

1 rows in set (0.00 sec)

- BWYANZEAEFEE ST 7 BN S 7 B A7 TS

SHOW STATUS FROM READWRITE_SPLITTING RULE ms_group_0;

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULE ms_group_0;

o o —— +
| storage_unit | status |
o —— o +
| ds_o | disabled |
B it pomm +

1 rows in set (0.01 sec)

- BWYANZEETITE RS B RTINS

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULES;

mysql> SHOW STATUS FROM READWRITE_SPLITTING RULES;

o o — +
| storage_unit | status |
o —— o +
| ds_o | disabled |
B it pomm +

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&{%:H T & proxy sEAIfE S,

Ex

ShowComputeNodes ::=
'SHOW' 'COMPUTE' 'NODES'

R [E{EiEA
1l WieA
instance_id | proxy S:fl%HS
host FH LR
port Uit 15
status proxy SEHPRAS
mode_type | proxy LRI
worker_id | worker id
labels PR
version [SZN
5l
« & proxy SLHIE R
SHOW COMPUTE NODES;
mysql> SHOW COMPUTE NODES;
e T T R R R
S e e +
| instance_iid | host | port | status | mode_type
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| worker_id | labels | version

| 734bb036-b15d-4af0-be87-2372d8b6adcd | 192.168.5.163 | 3307 | OK

| -1 | | 5.3.0 |

1 row in set (0.01 sec)

®EF

SHOW. COMPUTE. NODES

MR 5EE

- RE

ENABLE/DISABLE COMPUTE NODE

R

ENABLE/DISABLE COMPUTE NODE &AM T /8 Fl /22 HI4E € proxy S,

EnableDisableComputeNode ::=
("ENABLE' | 'DISABLE') 'COMPUTE' 'NODE' -tinstanceld

instanceld ::=

string

#FEILEA

+ instanceld F%@iT SHOW COMPUTE NODES iE/EE HEZ]

o AAIEEH Y AT EAEME A proxy SEH
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Nl

« 2 H¥5E proxy S

DISABLE COMPUTE NODE '734bb086-bl5d-4af0-be87-2372d8b6aldcd’;

« JAH¥EE proxy 4

ENABLE COMPUTE NODE '734bb086-bl5d-4af0-be87-2372d8b6abdcd’;

REF

ENABLE. DISABLE. COMPUTE. NODE

MR R

- RET

+ SHOW COMPUTE NODES

LABEL|RELABEL COMPUTE NODE

R

LABEL |RELABEL COMPUTE NODE %M T4 PROXY SLHIFRANARAE

B

LableRelabelComputeNodes ::=
('"LABEL' | 'RELABEL') 'COMPUTE' 'NODE' 1dinstance_id 'WITH' labelName

instance_id ::=

string

labelName ::=
identifier

9.2. ShardingSphere-Proxy 284


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/ral/circuit-breaker/show-compute-nodes/

Apache ShardingSphere document

#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

SHOW MIGRATION RULE

R

ARETTRA BT I RERY IR TR T IR0 A,

SHOW MIGRATION RULE EIEH TEIMKIZITEIN], #44 1BIL

ShowMigrationRule ::=
'SHOW' 'MIGRATION' 'RULE'

R[E{EGEA

5 WiEA

read R AL
write BIEE AL E
stream_channel | $(JEiEIE
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Nl

« EIBUREERN

SHOW MIGRATION RULE;

mysql> SHOW MIGRATION RULE;

| {"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)? ')'
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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

#FEILEA

« ALTER MIGRATION RULE AJDASMEEHEIT AL AN Hr — T5 e A 5 i L At e B

Nl

« [ESRER RN

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"')))

)

o PUBEHRTAE AU A AR SR A B
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ALTER MIGRATION RULE (
READ (WORKER_THREAD=20, BATCH_SIZE=1000, SHARDING_SIZE=10000000, RATE_LIMITER
(TYPE (NAME='QPS',PROPERTIES('qps'='500"))))

)5
o UBEREIRER AN A ERE S ABCE

ALTER MIGRATION RULE (

WRITE (WORKER_THREAD=20, BATCH_SIZE=1000, SHARDING_SIZE=10000000, RATE_LIMITER
(TYPE (NAME="QPS' ,PROPERTIES('qps'='500"))))

)

o PUBEEHRITAE AN A RIS E A E

ALTER MIGRATION RULE (
STREAM_CHANNEL ( TYPE( NAME='MEMORY', PROPERTIES('block-queue-size'='2000")))
)5

REF

ALTER. MIGRATION. RULE. READ. WRITE. WORKER_THREAD. BATCH_SIZE., SHARDING_SIZE.
STREAM_CHANNEL. TYPE. NAME. PROPERTIES

X 5EE

- RET

REGISTER MIGRATION SOURCE STORAGE UNIT

R

REGISTER MIGRATION SOURCE STORAGE UNIT & TN Y REZETMEHE TR IREMEIC,

B

RegisterStorageUnit ::=
'"REGISTER' 'MIGRATION' 'SOURCE' 'STORAGE' 'UNIT' storageUnitDefinition (','
storageUnitDefinition)x*

storageUnitDefinition ::=
StorageUnitName '(' 'URL' '='" url ',' 'USER' '=' user (',' 'PASSWORD' '='

password)? (',' propertiesDefinition)?')’'

storageUnitName ::=
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identifier

url ::=

string

user :{:=

string

password ::=
string

propertiesDefinition ::=
"PROPERTIES' '(' ( key '=' value ) ( ',' key '=' value )* '")'

key ::=
string

value ::=
literal

F55135 PR

FIATE AR IR IR A7 22 m] DUE B 1B, SN RETEA S ;

+ storageUnitName X7 K/N5;

« storageUnitName T£ Y4 AT EME—;

- storageUnitName i# R PR FRE, Ber DU _, HPAFERIT kK

+ poolProperty HT HE X EZ S, key DAFIERNSE S —E, value 3 int # String
P

« Y password HEERRFRNT, B string X Fl40 password@123 [ string FZ: NN
"password@l23";

 FABITR IR G AT B NSHFEH URL T, BN RSZRHEA HOST AT PORT,

Nl

o FEMHEUEER IR i 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"

I
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o FEMHEURERIET i TR EE RS

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")

)3

REF

REGISTER, MIGRATION, SOURCE, STORAGE., UNIT, USER, PASSWORD, PROPERTIES. URL

MK 5EE

R

- R

R

UNREGISTER MIGRATION SOURCE STORAGE UNIT

R

UNREGISTER MIGRATION SOURCE STORAGE UNIT IBEFH T M YA1BHZET IR IT,

B

UnregisterMigrationSourceStorageUnit ::=
"UNREGISTER' 'MIGRATION' 'SOURCE' 'STORAGE' 'UNIT' storageUnitName (','

storageUnitName) x
storageUnitName ::=

identifier
#hFEEA

+ UNREGISTER MIGRATION SOURCE STORAGE UNIT H&fER Proxy HINTERE I, FMibRS
T B TTR B Y L SR TR
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Nl

« BRRBUREER IR if T

UNREGISTER MIGRATION SOURCE STORAGE UNIT ds_0;

- BERZ N EUEER IR i T

UNREGISTER MIGRATION SOURCE STORAGE UNIT ds_0, ds_1;

REF

UNREGISTER, MIGRATION, SOURCE, STORAGE, UNIT

MR R

- RET

SHOW MIGRATION SOURCE STORAGE UNITS

D%

SHOW MIGRATION SOURCE STORAGE UNITS IEEHTEINELIEMAIEIEIERIRTEERIT,

B

ShowStorageUnit ::=
'SHOW' 'MIGRATION' 'SOURCE' 'STORAGE' 'UNITS'

iR[E{Ei5BE
5l 128
name 17 BT FR
type i TR A

host FEif s Tk
port (i BT ]
db A C R

attribute | FFEHFITSE

9.2. ShardingSphere-Proxy 292


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

Nl

- BEITEEIE AP ORBE HI 7% $ T

SHOW MIGRATION SOURCE STORAGE UNITS;

mysql> SHOW MIGRATION SOURCE STORAGE UNITS;

| name | type | host | port | db | connection_timeout_
milliseconds | idle_timeout_milliseconds | max_lifetime_milliseconds | max_pool_

size | min_pool_size | read_only | other_attributes |

1 row in set (0.01 sec)

®EF

SHOW. MIGRATION. SOURCE. STORAGE. UNITS

MR 5EE

- RET

MIGRATE TABLE INTO

D%

MIGRATE TABLE INTO iE{EH T RMIFRITRE]H bR,

9.2. ShardingSphere-Proxy 293


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/reserved-word/

Apache ShardingSphere document

EiE
MigrateTableInto ::=

"MIGRATE' 'TABLE' migrationSource '.' tableName 'INTO' (databaseName '.')?
tableName

migrationSource ::=
identifier

databaseName ::=
identifier

tableName ::=
identifier

#FEILEA

« RIEE databaseName I, ERIAE YA FHAY DATABASE, Q15 AR {#H DATABASE NIE4ER No
database selected,

Nl

o ReR IRImIEAS 2 5 AiZ 4R

MIGRATE TABLE ds_0.t_order INTO t_order;

- RERMIRIERS B e 2

MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;

REF

MIGRATE, TABLE. INTO

MR

- (R
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SHOW MIGRATION LIST

D0

SHOW MIGRATION LISTiEEATEBEIRITEIELSIFE,

EE

ShowMigrationList ::=
'SHOW' 'MIGRATION' 'LIST'

R [El{E 5 ER
5l bl
id BAEIEE/E 1D
tables TR
job_item_count | HIEITBIE FrEE
active BT REIRES
create_time BARIT AR L AN A )
stop_time BRI AE A (L[]
i3

- EIWBUERIEBELAIFR

SHOW MIGRATION LIST;

mysql> SHOW MIGRATION LIST;

o fo— Fom e ——— Fo———— to————
——————————————— B e i e LS

| did | tables | job_item_count | active |
create_time | stop_time |
e o o ——— o +—————
——————————————— ot

| j010132a38b0184e07c864627b5bb05dad9ee® | t_order | 1 | false | 2022-
10-31 18:18:24 | 2022-10-31 18:18:31 |

e fom Fom e Fom fo————
——————————————— B

1 row in set (0.28 sec)
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®EF

SHOW. MIGRATION. LIST

MR

- RE

SHOW MIGRATION STATUS

R

SHOW MIGRATION STATUS IEEH TE I EHIEBTBIEEAE R,

Ex

ShowMigrationStatus ::=
'SHOW' 'MIGRATION' 'STATUS' migrationJobId

migrationJobId ::=

string

#hFEILEA

* migrationJobId @it SHOW MIGRATION LISTIEEEIIKG

R[ENEHEA
5 WiER
item RTINS Frws
data source TR
status FARIERAEARTS
processed_records_count AEFREHEITEL
inventory_finished_percentage | BT ELTERE
incremental_idle_seconds 18 8 PR LI [
error_message HIRE BN
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Nl

« BTEEBIRIER LTS O

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 |

o o —— o o —— o
o e +

| © | ds_1 | EXECUTE_INCREMENTAL_TASK | true | 6

| 100 | 25 |

to————— Fom e o Fomm————— o
o o Fom +

1 row in set (0.01 sec)

®EF

SHOW., MIGRATION. STATUS

X

- (BT

SHOW MIGRATION CHECK ALGORITHM

R

SHOW MIGRATION CHECK ALGORITHM iE{EH FEIREIEITE —BHRIE L, #u4 1G4

ShowMigrationCheckAlgorithm ::=
'SHOW' 'MIGRATION' 'CHECK' 'ALGORITHMS'

R [ENE A
5 WiER
type — BRI AR
supported_database_types | SXHPEUHE R
description WiRH
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Nl

« EIBUEERE B RIR

SHOW MIGRATION CHECK ALGORITHMS;

mysql> SHOW MIGRATION CHECK ALGORITHMS;

Fom o B
_______________________ +

| type | supported_database_types

description |

o —— o o
_______________________ "

| 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 5EE

- (RET

CHECK MIGRATION BY

R

CHECK MIGRATION BY iB{EH FREGEIEITFEAE W EdE — 5,

B

ShowMigrationList ::=
"CHECK' 'MIGRATION' migrationJobId 'BY' 'TYPE' '(' 'NAME' '
migrationCheckAlgorithmType ')'

migrationJobId ::=

string
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migrationCheckAlgorithmType ::=
string

#hFEILEA

« migrationJobId FEEId SHOW MIGRATION LIST IEIAE MG

» migrationCheckAlgorithmType FFZ&ifid SHOW MIGRATION CHECK ALGORITHMS iB{A#
WIS

Nl

« RREEER AL P RE — Bk

CHECK MIGRATION 'j01016e501b498edlbdb2c373a2e85e2529a6' BY TYPE (NAME='CRC32_MATCH
DF;

REF

CHECK. MIGRATION. BY. TYPE

X pEIE

- BRE
+ SHOW MIGRATION LIST

+ SHOW MIGRATION CHECK ALGORITHMS

SHOW MIGRATION CHECK STATUS

D0

SHOW MIGRATION CHECK STATUS IEEHTE IS EEIEITRIE W AEHERE1H Mo

EE

ShowMigrationCheckStatus ::=
'SHOW' 'MIGRATION' 'CHECK' 'STATUS' migrationJobId

migrationJobId ::=
string
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#FEILEA

- migrationJobld FHE&id SHOW MIGRATION LIST IHAEE KT

RENMEBEA
1l AR
tables LEE
result TR ES
finished_percentage | I TERE
remaining_seconds | |53 (A]
check_begin_time B4R I T
check_end_time W £ PRI R
error_message IRE RN
il

- EWFEEBIRIER AL BRI E

SHOW MIGRATION CHECK STATUS 'j010180026753ef0e25d3932d94d1673ba551";

mysql> SHOW MIGRATION CHECK STATUS 'j010180026753ef0e25d3932d94d1673ba551";

o o o o Fom e
B it o o +
| tables | result | finished_percentage | remaining_seconds | check_begin_time

| check_end_time | duration_seconds | error_message |
o —— o e o
B ittt Fom Fom +
| t_order | true | 100 | © | 26022-11-01 17:57:39.
940 | 2022-11-01 17:57:40.587 | © |
o o o o Fom
B Fom Fom +
1 row in set (0.01 sec)
REF
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

SHOW COMPUTE NODE INFO

D0

SHOW COMPUTE NODE INFO IBEMHTE YA proxy SEHIE .

EE

ShowComputeNodeInfo ::=
'SHOW' 'COMPUTE' 'NODE' 'INFO'

R [E1EHER
il WirA
instance_id | proxy SRS
host FE 1R
port Ui 145
status proxy SEHPRAS

mode_type | proxy Sl
worker_id worker id
labels IR
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Nl

« T proxy SEHIME R

SHOW COMPUTE NODE INFO;

mysql> SHOW COMPUTE NODE INFO;

| instance_id | host | port | status | mode_type
| worker_id | labels |

o fom fo—— fomm fomm
o o +

| 734bb036-b15d-4af0-be87-2372d8b6alcd | 192.168.5.163 | 3307 | OK | Cluster

| -1 | |

o R o= o Fommm -
fom tomm - +

1 row in set (0.01 sec)

®EF

SHOW, COMPUTE., NODE., INFO

X

- (BT

SHOW COMPUTE NODE MODE

R

SHOW COMPUTE NODE MODE &2 T & 4 il proxy UL E 1S B,

EE

ShowComputeNodeMode ::=
'SHOW' 'COMPUTE' 'NODE' 'MODE'
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R [ENEH A
5 Wi
type proxy R
repository | proxy FiAfAEIREY
props proxy FiA G EIEHESEL
ANt

« BT proxy LIS AL EE R

SHOW COMPUTE NODE MODE;

mysql> SHOW COMPUTE NODE MODE;

t————————— e ————————— o
__________________________ +
| type | repository | props

|
o o o
__________________________ +
| Cluster | ZooKeeper | {"operationTimeoutMilliseconds":500,"timeToLiveSeconds

":60,"maxRetries":3,"namespace" :"governance_ds","server-lists":"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

#FEILEA

+ proxy_property_name N PROXY /B L E, T FIZkms
+ agent_plugins_enabled N agent flfFIIEAIRE, BRINME FALSE
« system_log_level NRGHEFLK, (UM PROXY BIHESTEN, ERXIAME INFO

Nl

« %HE Proxy BMEECE

SET DIST VARIABLE sql_show = true;

. &H agent flifF/E RS

SET DIST VARIABLE agent_plugins_enabled = TRUE;

9.2. ShardingSphere-Proxy

309


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/yaml-config/props/

Apache ShardingSphere document

®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 158
variable_name | RS EZIR
variable_value | 25ZEH
*hFEISER

« RIETE vairableName I, ERIAEIHTE PROXY RS ZERCE
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Nl

- BHFTH PROXY RS EALE

SHOW DIST VARIABLES;

mysql> SHOW DIST VARIABLES;

He
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

4t

| agent_plugins_enabled | true |
| cached_connections | o |
| cdc_server_port | 33071 |
| check_table_metadata_enabled | false |
| kernel_executor_size | o [
| 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 | © |
| 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 | true [
| proxy_netty_backlog | 1024 |
| sql_federation_type | NONE |
| sql_show | false [
| sql_simple | false |
| system_log_level | INFO [
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 FROM GOVERNANCE CENTER

R

REFRESH DATABASE METADATA FROM GOVERNANCE CENTER &L T MIGFRFROR B HEc & il
PO HIB B8 TR

EE

RefreshDatabaseMetadataFromGovernanceCenter ::=
'REFRESH' 'DATABASE' 'METADATA' databaseName? 'FROM' 'GOVERNANCE' 'CENTER'

databaseName ::=
identifier
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#hFEI A

« KRIGTE databaseName I, ERINRIHT TG IZ 5 ER TTEHE

o T TTEREFE (6 DATABASE Q15K {#F DATABASE I|£42/< No database selected

Nl

- T E 2 B R U

REFRESH DATABASE METADATA sharding_db FROM GOVERNANCE CENTER;

- WIHTRTAZ B R TR

REFRESH DATABASE METADATA FROM GOVERNANCE CENTER;

REF

REFRESH. DATABASE. METADATA. FROM., GOVERNANCE. CENTER

MRX R

- RET

SHOW TABLE METADATA

R

SHOW TABLE METADATA &M T&EIMRIITTEIE,

B

ShowTableMetadata ::=

'SHOW' 'TABLE' 'METADATA' tableName (',' tableName)* ('FROM' databaseName)?

tableName ::=
identifier

databaseName ::=
identifier
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R[EEH A

#hFEI A

el WiAA
schema_name | ZHEZFEHK
table_name TR
type TLEHE R
name TLEAE AR

« KT databaseName I, ERIAJE 1 AT DATABASE. 4N tWA{#H ] DATABASE M<42/R No
database selected,

Nl

- EIFEE R HET 2 DRITTEE

SHOW TABLE METADATA t_order, t_order_1 FROM sharding_db;

mysql> SHOW TABLE METADATA t_order, t_order_1 FROM sharding_db;

sharding_db
sharding_db
sharding_db

|

I

|

| sharding_db
| sharding_db
| sharding_db
| sharding_db
I

sharding_db

o fom fomm fomm +
table_name | type | name |
———————————— e B
t_order_1 | COLUMN | order_id |
t_order_1 | COLUMN | user_id |
t_order_1 | COLUMN | status |
t_order_1 | INDEX | PRIMARY |
t_order | COLUMN | order_id |
t_order | COLUMN | user_id |
t_order | COLUMN | status |
t_order | INDEX | PRIMARY |
———————————— o —

8 rows 1in set (0.01 sec)

- EWFEEIR A R RITSE

SHOW TABLE METADATA t_order FROM sharding_db;

mysql> SHOW TABLE METADATA t_order

T e

| schema_name

S S S

| sharding_db
| sharding_db
| sharding_db

+

FROM sharding_db;

———————————— fom ¢
table_name | type | name |
———————————— Fom -4
t_order | COLUMN | order_id |
t_order | COLUMN | user_id |
t_order | COLUMN | status |
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sharding_db

t_order

INDEX

PRIMARY |

Fom Fomm fomm————— fomm +

4 rows in set (0.00 sec)

- WY RNE AT 2 DRITTESE

SHOW TABLE METADATA t_order, t_order_1;

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 1in set (0.00 sec)

o B RNE A BRI 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 in 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 |

———————— tom————————4
COLUMN | order_id |

COLUMN | user_id |

COLUMN | status |

INDEX | PRIMARY |

———————— do—————————4
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®EF

SHOW, TABLE. METADATA. FROM

MR

- RE

EXPORT DATABASE CONFIGURATION

R

EXPORT DATABASE CONFIGURATION IBEH T database HHYTEEEATCHIBNIEL & S H o YAML
F5Ko

B

ExportDatabaseConfiguration ::=
"EXPORT' 'DATABASE' 'CONFIGURATION' ('FROM' databaseName)? ('TO' 'FILE'
filePath)?

databaseName ::=
identifier

filePath ::=

string

#hFEILEA

« KI8T databaseName I, BRIASE 4R1{# I DATABASE. Q1R A F DATABASE NI<427R No
database selected,

« RIFE filePath I, ZRE(FEATTAIMINIACE S H B 5H,
Nl

- FHTEEE AR iE TR G B 2 e B 1

EXPORT DATABASE CONFIGURATION FROM sharding_db TO FILE "/xxx/config_sharding_db.
yaml";

o SHAEE IR AR TN AL B 2 5
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EXPORT DATABASE CONFIGURATION FROM sharding_db;

mysql> EXPORT DATABASE CONFIGURATION FROM sharding_db;

result

| databaseName: sharding_db
dataSources:
ds_1:
password: 123456
url: jdbc:mysql://127.0.0.1:3306/migration_ds_0
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:
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1 row in set (0.00 sec)

- S RNE AR RTINS B SR E B

EXPORT DATABASE CONFIGURATION TO FILE "/xxx/config_sharding_db.yaml";

- S BE A7 ST AL e B 5 5 A

EXPORT DATABASE CONFIGURATION;

mysql> EXPORT DATABASE CONFIGURATION;

| databaseName: sharding_db
dataSources:
ds_1:

password: 123456
url: jdbc:mysql://127.0.0.1:3306/migration_ds_0
username: root
minPoolSize: 1
connectionTimeoutMilliseconds: 30000
maxLifetimeMilliseconds: 2100000
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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 (0.00 sec)

REF

EXPORT. DATABASE, CONFIGURATION, FROM. TO., FILE

B SEEES

- RETF
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IMPORT DATABASE CONFIGURATION

D0

IMPORT DATABASE CONFIGURATION iEEH T YAML AHECE S AZIIEEIZBET,

EE

ExportDatabaseConfiguration ::=
"IMPORT' 'DATABASE' 'CONFIGURATION' 'FROM' 'FILE' filePath ('TO' databaseName)?

databaseName ::=
identifier

filePath ::=
string
#hFEin A

« KIE%E databaseName I, BRIAZ 2Hi{# A DATABASE 2SR A {# F DATABASE NI £4@/R No
database selected,

« IMPORT DATABASE CONFIGURATION IEIENZHixt 2B EHIT S AN,

el

- R YAML FRRJBCE G AZIFEE IR T

IMPORT DATABASE CONFIGURATION FROM FILE "/xxx/config_sharding_db.yaml" TO sharding_
db;

< B YAML FUECE S AR Y 5B ES

IMPORT DATABASE CONFIGURATION FROM FILE "/xxx/config_sharding_db.yaml";

REF

IMPORT. DATABASE. CONFIGURATION. FROM. FILE. TO
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X

- RET

SHOW RULES USED STORAGE UNIT

D%

SHOW RULES USED STORAGE UNIT iE/AH T &R EIZHEE I E TG caIRN,

B

ShowRulesUsedStorageUnit ::=
'"SHOW' 'RULES' 'USED' 'STORAGE' 'UNIT' storageUnitName ('FROM' databaseName)?

storageUnitName ::=
identifier

databaseName ::=
identifier

R [E1{E15%BE
5l Lol
type | RANSEAY
name | HNZFR
*hFEISER

« KI8T databaseName i, BRIASE A1 A DATABASE, 415 A F DATABASE NI&427R No
database selected,

Nl

- ERHEE IR B A i A7 i TR RN

SHOW RULES USED STORAGE UNIT ds_1 FROM sharding_db;

mysql> SHOW RULES USED STORAGE UNIT ds_1 FROM sharding_db;
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| readwrite_splitting | ms_group_0 |
| readwrite_splitting | ms_group_0 |

o o ——— +

2 rows in set (0.01 sec)

o B AR A AR R fE R A7 il TR R

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 Fomm +

2 rows in set (0.01 sec)

REF
SHOW, RULES, USED, STORAGE. UNIT, FROM
X HEE
- REF
RUL i&7%

RUL (Resource Utility Language) 24 Apache ShardingSphere [ TE2RIEE, 21k SQL fi##T. SQL #%3X
e, PUTHH I S DD RE,

PARSE SQL
R

PARSE SQL 1&IEH THENT SQL Ffa M5 G LM,
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EE

ParseSql ::=
'"PARSE' sqlStatement

R [EEHER
1l WiRA
parsed_statement fiEhT SQL 1BHA) KA
parsed_statement_detail | f## SQL i&FI4H
ANt
o fiEEtT SQL I AR IETE
PARSE SELECT * FROM t_order;
mysql> PARSE SELECT * FROM t_order;
e e
| parsed_statement | parsed_statement_detail
e e

| MySQLSelectStatement | {"projections":{"startIndex":7,"stopIndex":7,"projections

":[{"startIndex":7,"stopIndex":7}],"distinctRow":false},"from":{"tableName": {

"startIndex":14,"stopIndex":20,"identifier":{"value":"t_order

"NONE"}1}},"parameterCount":0,"parameterMarkerSegments":[],"commentSegments":[]} |

quoteCharacter":

1 row in set (0.01 sec)
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®EF

PARSE

MR

- RE

FORMAT SQL

R

FORMAT SQL IB7AH Tt s\ /589 sQL B4,

Ex

FormatSql ::=
'"FORMAT' sqlStatement

R [E{E15%BE
¢l WA
formatted_result | f&=U{L/5 SQL 1EH)
il

- At AR LS R sQL IEA)

FORMAT SELECT * FROM t_order;

mysql> FORMAT SELECT x* FROM t_order;

o +
| SELECT *

FROM t_order; |

B ettt ettt +

1 row in set (0.00 sec)
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®EF

FORMAT

MR

- RE

PREVIEW SQL

R

PREVIEW SQL IBJAH T sQL $f7iHHl.

Ex

PreviewSql ::=
'"PREVIEW' sqlStatement

R [E{E15%BE
5l 12 B8
data_source_name | fEfiEEATEZRR
actual_sql SEFRHIT SQL 154]
Al

- WS SQL $AUTIHXI

PREVIEW SELECT * FROM t_order;

mysql> PREVIEW SELECT * FROM t_order;

e e +
| data_source_name | actual_sql |
o o +
| su_1 | SELECT * FROM t_order |
Fom Fo +

1 row in set (0.18 sec)
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®EF

PREVIEW

MR 5EE

- RE

®EF

RDL

HifiREF

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

M E X

vl

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

[ &%

BROADCAST

BR

SET. DEFAULT. SINGLE. STORAGE. UNIT. RANDOM
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RERE

READWRITE_SPLITTING, WRITE_STORAGE_UNIT. READ_STORAGE_UNITS N
AUTO_AWARE_RESOURCE

iR

ENCRYPT. COLUMNS. CIPHER. ENCRYPT_ALGORITHM

R AT

DB_DISCOVERY. STORAGE_UNITS. HEARTBEAT

FFEN

SHADOW. DEFAULT. SOURCE. SHADOW

SRR BN

MASK. COLUMNS

RQL

BihREF

SHOW, COUNT. DEFAULT. RULE. RULES. TABLE. DATABASE. FROM. UNUSED. USED

fEFETEN

STORAGE. UNIT. UNITS

DEFAULT. SHARDING. BROADCAST, REFERENCE. STRATEGY. ALGORITHM, ALGORITHMS, AUDITORS
. KEY. GENERATOR. GENERATORS. AUDITOR. AUDITORS. NODES

9.2. ShardingSphere-Proxy 328



Apache ShardingSphere document

BR

SINGLE. STORAGE. UNIT

t

RERE

i

READWRITE_SPLITTING

=

ENCRYPT

R AT

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.RELABELWITH.UNLABEL.AUTHORITY.TRANSACTION.SQL_PARSER.DEFAULT.TYPE
+ NAME, PROPERTIES, SQL_COMMENT_PARSE_ENABLE, 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,
VARIABLES\WHERE.DROPSET.SET.HINT.SOURCE.ADD ,SHARDING,STORAGE.UNIT.USER.PASSWORD.
REFRESH. METADATA. TABLE. DATABASE. GOVERNANCE. CENTER. EXPORT. CONFIGURATION,
TO. FILE. IMPORT. USED
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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. Zs il mode fl authentication BLEZ%E| server.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')))),
(NAME=order_id,CIPHER =order_cipher,ENCRYPT_ALGORITHM(TYPE (NAME='RC4',
PROPERTIES('rc4-key-value'="'123456abc'))))
))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'))))

))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/server.yaml, EIHIES WA E,
HHli mode AU Cluster, FHEHRETE S B AJTEM AL,

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 A\ JDBC K3,
proxy E.f1 & PostgreSQL JDBC 4Kz,

AR fEER DL N EARE, 1§ NEUHERN JDBC IKE) jar B, FHEHEIA ${shardingsphere-proxy}/
ext-lib H%,

¥ #& | JDBC IRzh 2E
E
MySQL| ‘mysql-co nnector-java-5.1.49.jar < https://repol.maven.org/m | Con-

aven2/mysql/mysql-connect or-java/5.1.49/mysql-conn ector-java- | nector/J
5.1.49.jar>"__ Versions

open- | opengauss-jdbc-3.0.0 .jar

Gauss

WRRRATERS, TR RGBT AR, TDBC MKshibrE 77 XA k.,
4. Ja5) ShardingSphere-Proxy:

sh bin/start.sh
5. &F proxy Hik logs/stdout.log, BEIHEHHIL:

[INFO ] [main] o.a.s.p.frontend.ShardingSphereProxy - ShardingSphere-Proxy start

success

{TENCIID 2R
6. THRACEITHE
6.1. EIACHE,

SHOW MIGRATION RULE;

AOABCEIT
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| stream_channel

| {"workerThread":20,"batchSize":1000,"shardingSize":10000000} | {"workerThread
":20,"batchSize":1000} | {"type":"MEMORY","props":{"block-queue-size":"2000"}} |

6.2. [EAACE (R]ik),
migration rule EHBAIANE, TTHROIE, (EAE ALTER B,
SEREHC E DistSQL 7-fil:

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")))
)7
STREAM_CHANNEL (TYPE(NAME='MEMORY',PROPERTIES('block-queue-size'="'2000")))
)3

e B T A -

ALTER MIGRATION RULE (

READ( -- ¥UEZEVELE. MNRAEEBENZBDSEEIAE .
WORKER_THREAD=20, -- MERIRRENESSHIEMNLIZMA). WRAEENFERIANE,
BATCH_SIZE=1000, -- —AXEFRIBREINREANICRIN. NRAFEENFEHEIAE.
SHARDING_SIZE=10000000, -- £=#EHDH K/ MNRAFEEENERIINE,
RATE_LIMITER ( -- [RmREE. MNIRAEENRERM.
TYPE( —- BEJAZEA, A[EI: QPS
NAME='QPS",
PROPERTIES( -- BB
'gps'='500"
)))

)!

WRITE( -- #FIBEANEE. NRFEENIBLSEEINEK,
WORKER_THREAD=20, -- #UES A\FIBRHBILIEMA) . WRAERENFERZAE,
BATCH_SIZE=1000, -- —X#tE5 NRIENRKNIEREN. NRAFEENFEREIAE.
RATE_LIMITER ( —-- [RREE. MNRFEEN AR,
TYPE( -- BJAREL, m[EI: TPS
NAME='TPS',
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PROPERTIES( -- BB
'tps'='2000"
)))

)¢

STREAM_CHANNEL ( -- #E®E, EREFENHEEE, AT read M write 171, WRAEENRIAGE

F§ MEMORY &,

TYPE( -- BJA3EE!, AED: MEMORY
NAME="'MEMORY ',

PROPERTIES( -- BEEM
'block-queue-size'='2000"' -- EME: PHZEFAFIAN
)))

)3

DistSQL /~fill: ECE READ FRifio

ALTER MIGRATION RULE (
READ (
RATE_LIMITER (TYPE(NAME='QPS',PROPERTIES('gps'='500"')))
)
)3

BC B IEEHEIR IR, HERCE M HERINME,
6.3. IKEAC &,
MF RS EOALLE, 1B ALTER &A1 THRIE,

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")))

) §
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fERFM

MySQL & A Ff
RIRERK

S FF MySQL hiRA: 5.1.15 ~ 8.0.%,

PREK

1. JF¥HS binlog
MySQL 5.7 my . cnf /REIFCE :

[mysqld]

server-id=1
log-bin=mysql-bin
binlog-format=row
binlog-row-image=full
max_connections=600

HATBL R @4, BnAR7H7F binlog:

show variables like '%log_bin%';
show variables like '%binlog%';

MPAN 2R, WA binlog CHFE

et e +

| Variable_name | value |

o o +

| log_bin | ON |

| binlog_format | ROW |

| binlog_row_image | FULL |

o o +
2. W T 50 MySQL K5 replication HHAXBR,

PITAI @S, BERZHPREEEBIIR:

SHOW GRANTS FOR 'migration_user';

B R :

o - +

|Grants for S${username}@s${host} |

o +
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3. ¥ MySQL k=5 DDL DML #X[R
TRk S 2 B IR, =l

GRANT SELECT ON migration_ds_0.* TO ‘migration_user @ % ;

H btk = 75 2 2 A M & AR - M-

GRANT CREATE, DROP, INDEX, SELECT, INSERT, UPDATE, DELETE ON *.* TO ‘migration_

user @' % ;

HI1E1E2 M MySQL GRANT

TRRIETA
AR 1

1. £ MySQL S FmE, &£, HiE.

DROP DATABASE IF EXISTS migration_ds_0;
CREATE DATABASE migration_ds_0 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,
|0k|)’(4)l)'Ok'))(5’3?|0k'))(6’5)'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_11 DEFAULT CHARSET utf8;

DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12 DEFAULT CHARSET utf8;
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1BRED R

1. £ proxy BB 4R A 2 e B AT 17 il BT AL

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")
)3

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'"))

)5
MR ZIEBE FAEEERE, TFE AT proxy HUTERIBA],
2. 1E proxy At B IR 1F 8 R 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",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
)5

3. BRI,
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MIGRATE TABLE ds_0.t_order INTO t_order;
BETEE B bRuIZ i -
MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;

4. BEBIREBIELSIFE,

SHOW MIGRATION LIST;

AN
B T o ——— B T o
o Fom +
| id | tables | job_ditem_count | active |
create_time | stop_time |
o o Fom to——————
o o ——— +
| j01016e501b498ed1bdb2c373a2e85e2529a6 | t_order | 1 | true
2022-10-13 11:16:01 | NULL |
o o o o —
Bt Fom +

5. EENIBITRIER,
SHOW MIGRATION STATUS 'j01016e501b498edlbdb2c373a2e85e2529a6';
ISR :
o o ———— o o o
e o Fom e +
| item | data_source | status | active | processed_records_count
| inventory_finished_percentage | incremental_idle_seconds | error_message |
Fo———— Fomm e o domm————— et e
o B ettt e it +
| © | ds_o | EXECUTE_INCREMENTAL_TASK | true | 6
| 100 | 81 |
o Fom o o o
o B o +

6. PATEUE—BUERSS,

CHECK MIGRATION 'j01016e501b498edlbdb2c373a2e85e2529a6' BY TYPE (NAME='CRC32_MATCH

")
Bl — 2R B AR A
SHOW MIGRATION CHECK ALGORITHMS;

TRPIEE R
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Fom o +o———
_______________________ +

| type | supported_database_types

description |

o —— o o
_______________________ +

| CRC32_MATCH | MySQL |
Match CRC32 of records. |
| DATA_MATCH | SQL92,MySQL,MariaDB,PostgreSQL,openGauss,Oracle,SQLServer,H2 |

Match raw data of records. |

H bRt e SR = G I FE 2 DATA_MATCH,
S TFRE T E(E ] DATA_MATCH,
AR — BRI

SHOW MIGRATION CHECK STATUS 'j01016e501b498edlbdb2c373a2e85e2529a6';

ISR :
| tables | result | finished_percentage | remaining_seconds | check_begin_time

| check_end_time | duration_seconds | error_message |
o —— o B o B T
et e e T e e Fom e o +
| t_order | true | 100 | © | 2022-10-13 11:18:15.
171 | 2022-16-13 11:18:15.878 | ©
Fomm Fomm o o o
e o Fmm +

7. SERAEL,
COMMIT MIGRATION 'j01016e501b498ed1lbdb2c373a2e85e2529a6" ;

B % DistSQL IHZ UL RAL # £#51T7%,

PostgreSQL {3 FAf
IMREK

XFFH PostgreSQL iRAN: 9.4 BLDA RRA,
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IPRER

1. JR%H S test_decoding,
2. 5 iH%EE WAL L&,
postgresql.conf RHIACE

wal_level = logical
max_wal_senders = 10
max_replication_slots = 10
wal_sender_timeout = 0
max_connections = 600

PEE1E 2 UL Write Ahead Log 1 Replication,
3. MAFIF¥ PostgreSQL K5 replication AR,
pg_hba.conf RIBLE:

host replication repl_acct 0.0.0.0/0 md5
P¥1%1E2 I The pg_hba.conf File,

4, WA Y5 PostgreSQL M5 DDL DML AR,

QEREE AR E H A K S TIER, RIS AT 2R EHE%E I, B4 CREATE fl CONNECT
AIRLRR

i

GRANT CREATE, CONNECT ON DATABASE migration_ds_0 TO migration_user;
TS AT RA schema BZVIFIFER, DA test schema Y t_order R AH,

\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 IS, R 2EWEZE, SCHEMA, 3R OWNER, NIAT DAZ WS X B RS B8,

H1E1ES U PostgreSQL GRANT

9.2. ShardingSphere-Proxy 346


https://www.postgresql.org/docs/9.4/test-decoding.html
https://www.postgresql.org/docs/9.6/runtime-config-wal.html
https://www.postgresql.org/docs/9.6/runtime-config-replication.html
https://www.postgresql.org/docs/9.6/auth-pg-hba-conf.html
https://www.postgresql.org/docs/current/sql-grant.html

Apache ShardingSphere document

TRRIETA
AR 1

1. 1 PostgreSQL CLIERGUF IR, R, £,

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,'ok"),(5,3,'0k'),(6,5,"'0k");

2. 1E PostgreSQL {H# HFrimZE,

DROP DATABASE IF EXISTS migration_ds_10;
CREATE DATABASE migration_ds_l@;

DROP DATABASE IF EXISTS migration_ds_11;
CREATE DATABASE migration_ds_11;

DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12;

BRIEP R

1. £ proxy Hr IR AR A 2 e B AT 17 il BT AL

CREATE DATABASE sharding_db;
\c sharding_db

REGISTER STORAGE UNIT ds_2 (
URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_10",
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",
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USER="postgres",
PASSWORD="root",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)3

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"))

)5
MR ZIERR FAEdERE, TH TR proxy HUTERIBA],
2. 1E proxy At B IR 7 8 R 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")

)3
3. BRI,
MIGRATE TABLE ds_0.t_order INTO t_order;
B T H AR e A -
MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;
A] DA E I schema
MIGRATE TABLE ds_0.public.t_order INTO sharding_db.t_order;

4. BEBIIBIELSIFE,

SHOW MIGRATION LIST;

RBIEEER -

o fom————— o Fo————
o B +

| did | tables | job_item_count | active |
create_time | stop_time |

e e dom——————— o tom————
o o ————— +

| j01016e501b498ed1lbdb2c373a2e85e2529a6 | t_order | 1 | true

2022-10-13 11:16:01 | NULL |
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5. BB LRI TR,

SHOW MIGRATION STATUS 'j01016e501b498edlbdb2c373a2e85e2529a6';

RBIEEER :

o= Fomm o pom o
e e Fmm +

| item | data_source | status | active | processed_records_count

| inventory_finished_percentage | incremental_idle_seconds | error_message |

o Fom o o o
o B o +
| © | ds_o | EXECUTE_INCREMENTAL_TASK | true | 6
| 100 | 81 |
e e e e e —eoee e
o o Fom +

6. FUTEHE—BMR L,
CHECK MIGRATION 'j01016e501b498edlbdb2c373a2e85e2529a6';
EIHE— AR
SHOW MIGRATION CHECK STATUS 'j01016e501b498edlbdb2c373a2e85e2529a6';
ANGIERES
fomm o et et e e et B e
B et ettt Fom o —— +
| tables | result | finished_percentage | remaining_seconds | check_begin_time

| check_end_time | duration_seconds | error_message |

o o o o o
———— o o +
| t_order | true | 100 | © | 2022-10-13 11:18:15.
171 | 2022-10-13 11:18:15.878 | (0] |
o ——— o o o o
B ettt e it Fom e o — +

7. SERAEL,
COMMIT MIGRATION 'j010166501b498ed1bdb2c373a2e856252936';

B2 DistSQL 152 UL RAL # £H51T7%,
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openGauss 1B Ff
IFRERK

X openGauss iR : 2.0.1 ~3.0.0,

IPRER

1. R WAL BC 8,

postgresql.conf RIALE:

wal_level = logical
max_wal_senders = 10
max_replication_slots = 10
wal_sender_timeout = 0
max_connections = 600
#1%1E 2 W Write Ahead Log 1 Replication,

2. WF U5 openGauss k5 replication AR,

pg_hba.conf /RHIALE :
host replication repl_acct 0.0.0.0/0 md5
18152 UL Configuring Client Access Authentication 1 Example: Logic Replication Code,

3. KT openGauss 5 DDL DML X[,

QIR A AR E B K S A TIER, EORIZIK ST A 2R EdE % |, B4 CREATE fll CONNECT
HIRLRR

il

GRANT CREATE, CONNECT ON DATABASE migration_ds_0 TO migration_user;
HHREMRSXIEEAIRMN schema B RINFR, LA test schema RHY t_order &N,

\c migration_ds_0

GRANT USAGE ON SCHEMA test TO GROUP migration_user;
GRANT SELECT ON TABLE test.t_order TO migration_user;

openGauss 5 OWNER [WHES, IS Z2EdEE, SCHEMA, 3R OWNER, MIAT DA WS R R AUFZRUED 3o

openGauss NIVFE @K TE public schema NR(E, At AURIEFAIERLE public schema T, F5EAR
HMZIL,

GRANT ALL PRIVILEGES TO migration_user;

#151EZ M openGauss GRANT
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TRRIETA
AR 1

1. MER AR, R, B,
L.1. [FFEREE,

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");

1.2. SAEdEE,
MySQL 74 :

DROP DATABASE IF EXISTS migration_ds_0;
CREATE DATABASE migration_ds_0 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'),(4,1,'ok"),(5,3,'0k'), (6,5, "'0k");

2. 1E openGauss /& HFr¥iii

DROP DATABASE IF EXISTS migration_ds_l@;
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;
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1BRED R

1. £ proxy BB 4R A 2 e B AT 17 il BT AL
L1, QEZHE,

CREATE DATABASE sharding_db;
\c sharding_db

1.2, TEMHF 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 (

URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_12",

USER="gaussdb",

PASSWORD="Root@123",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)
1.3. Q&S R,

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'"))

)8
1.4. B2 BiRmR,
R BTN IR, ALHAIRZEAE proxy FUTERIEA],

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR(45) NULL, PRIMARY KEY (order_id));

2. 1E proxy Ao B IR F & B TT,
2.1. [ EHEE,

REGISTER MIGRATION SOURCE STORAGE UNIT ds_0 (
URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_0",
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USER="gaussdb",
PASSWORD="Root@123",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)3

2.2. BHEHEE,
MySQL 7=~ :

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" 6 "maxPoolSize"="20","idleTimeout"="60000")

)3
3. BRI,
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 DAFEE I schemas:
MIGRATE TABLE ds_0.public.t_order INTO sharding_db.t_order;

4. BEEEIREBIELYIFE,

SHOW MIGRATION LIST;

ISR :

e Fom e o fomm
e o ——— +

| did | tables | job_item_count | active |
create_time | stop_time |

e o e o
ettt e e o ——— +

| j01016e501b498ed1lbdb2c373a2e85e2529a6 | t_order | 1 | true
2022-10-13 11:16:01 | NULL |

e Fomm o fomm——
o o —— +

5. AREMURTIHIER.

SHOW MIGRATION STATUS 'j01016e501b498edlbdb2c373a2e85e2529a6';
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RIS :

R fom B e Fo———— o
e B T Fmm e +

| item | data_source | status | active | processed_records_count

| inventory_finished_percentage | incremental_idle_seconds | error_message |

o o ——— o o o
B et ittt e T B i it T e e e P +

| 0 | ds_o | EXECUTE_INCREMENTAL_TASK | true | 6

| 100 | 81 |

o Fom o Fo————— o
o o o +

6. PITEUE Bt
CHECK MIGRATION 'j01016e501b498edlbdb2c373a2e85€2529a6" ;
A VR — B A

SHOW MIGRATION CHECK STATUS 'j01016e501b498edlbdb2c373a2e85e2529a6';

TR
o o o o o
e o o +
| tables | result | finished_percentage | remaining_seconds | check_begin_time

| check_end_time | duration_seconds | error_message |
o —— o — B o o
et e Fom e o +
| t_order | true | 100 | © | 26022-160-13 11:18:15.
171 | 2022-16-13 11:18:15.878 | © |
Fom Fom———— o o B it e e
——— o o +

7. SERAEL,
COMMIT MIGRATION 'j01016e501b498edlbdb2c373a2e85e2529a6' ;

% DistSQL iEZ UL RAL # 1T,

9.2.5 AIWIER4
Agent
BRI YRIE

M Github % Apache ShardingSphere Jit5, XFEEBHITHRIE, RIEMSUWT,
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git clone --depth 1 https://github.com/apache/shardingsphere.git

cd shardingsphere

mvn clean install -Dmaven.javadoc.skip=true -Dcheckstyle.skip=true -Dspotbugs.
skip=true -Drat.skip=true -Djacoco.skip=true -DskipITs -DskipTests -Prelease

agent HL%ith H X & distribution/agent/target/apache-shardingsphere-${latest.release.version}-
shardingsphere-agent-bin.tar.gz

BRiiEA

fll7 agent H3%, f#/E agent il ELF] 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-${latest.release.version}.jar
— tracing
F—— shardingsphere-agent-tracing-opentelemetry-${latest.release.version}.

— shardingsphere-agent-${latest.release.version}.jar

Agent HEHIHIETE agent/logs/stdout. log,

ECEiER

conf/agent.yaml H /&P agent BiL &, PEGFCIHE File, Prometheus, OpenTelemetry.

plugins:

# Tlogging:

# File:

# props:

# level: "INFO"
# metrics:

# Prometheus:
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# 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"

MR

File

H Al File fift AT EBIRFEN HaS M, B H M H SR,

Prometheus

AT R BT

- 2

B R WiRH
host FEHL
port Uit 1
jvm-information-collector-enabled | JE73 R JVM f5R{5 A

OpenTelemetry

OpenTelemetry A] LA tracing £(#% Jaeger, Zipkin,
- A

=R $AA
otel.service.name il &gy
otel.traces.exporter traces exporter

otel.exporter.otlp.traces.endpoint | traces endpoint

otel.traces.sampler traces sampler

S¥5% OpenTelemetry SDK Autoconfigure
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ShardingSphere-Proxy H{£
BT IERBRIFRER

- YRR BN A

B & shardingsphere-agent-${latest.release.version}.jar FY4a %t #5125 ShardingSphere-Proxy f¥ start.sh
JEEhA, EERELE H A R AR B2,

nohup java ${JAVA_OPTS} ${JAVA_MEM_OPTS} \
-javaagent:/xxxxx/agent/shardingsphere-agent-${latest.release.version}.jar \
-classpath ${CLASS_PATH} ${MAIN_CLASS} >> ${STDOUT_FILE} 2>&1 &

« Ja3f) ShardingSphere-Proxy

bin/start.sh

IE¥E3h)5, RIPAE ShardingSphere-Proxy HiGHHKE| plugin FANEUSE, VilAl Proxy f5, ] LAEISAC
B E S| Metric Ml Tracing BIEUE,

B AR A

o RIEAHI C 58 AN SRR BAC EL
- % ShardingSphere-Agent — Ml BRI G FIPTA SRR SCAER . /custom/agent/
- f1 server.yaml % ShardingSphere-Proxy FUBL & SR SCHEIN . /custom/conf/

o HEHAET IR A B JVM_OPT SRECE ShardingSphere-Agent [{# ], DATE Docker Compose I35
Naahi ], 531 docker-compose.yml /Rt R,

version: "3.8"

services:
apache-shardingsphere-proxy:
image: apache/shardingsphere-proxy:latest
environment:
JVM_OPTS: "-javaagent:/agent/shardingsphere-agent-${latest.release.version}.
jar"
PORT: 3308
volumes:
- ./custom/agent/:/agent/
- ./custom/conf/:/opt/shardingsphere-proxy/conf/
ports:
- "13308:3308"
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Metrics

SRR B R 15 A% X | fEiTHER
it}

build_info GAUGE | H(ER

parsed_sql_total | C OUN | #38%! (INSERT. UPDATE, DELETE. SELECT. DDL, DCL. D AL,
TER TCL. RQL. RDL. RAL. RUL) % 2R[fi#HT 55X

routed_sql_total | C OUN | ##3%%! (INS ERT. UPDATE. DELETE. SELECT) 433%Hi& S 4L
TER

rout C OUN | BAH&RE AR R, R HER)

ed_result_total TER

proxy_state GA UGE | ShardingSphere-Proxy IKA&FEE. 0 RRIEFIRE; 1 RRBWHIRE;

2 BUEIRAS

proxy GA UGE | ShardingSphere-Proxy JLE(#E(5 5., database_count: & 4B FE % &, stor-

_meta_data_info age_unit_count: fEfifi i siiE

proxy_curr GA UGE | ShardingSphere-Proxy [ AifiZEH:5L

ent_connections

proxy _re- | C OUN | ShardingSphere-Proxy MJ#%521& K 55K

quests_total TER

proxy_tra nsac- | C OUN | ShardingSphere-Proxy F #5554, % commit, rollback 733%

tions_total TER

proxy_execute HIS ShardingSphere-Proxy I TFER ZF H 7 &l

_latency_millis TOG
RAM

proxy_execu C OUN | ShardingSphere-Proxy YT 74 H AL

te_errors_total TER

9.2.6 EJiEHEMF

ShardingSphere ERIAH L FXELE 00 SPI AYSEIE, 1E Git Source 171E—Hl70 H1& 85 =77 MY SPI 52
PG AREEFEN, AIFE https://central.sonatype.com/ HTH 2,

FirE fiE xS B2 SPI A SPI YA SEBIRIY AT AE https://shardingsphere.apache.org/document/current

/en/dev-manual/ }i 2R,
TPl groupId:artifactId KRMERSH ShardingSphere-Proxy FTA YN B fF,

« org.apache.shardingsphere:shardingsphere-cluster-mode-repository-etcd, &

T CACE R B R A Y eted SEIL

« org.apache.shardingsphere:shardingsphere-cluster-mode-repository-zookeeper,

SRR B S B R ALE L zookeeper SEFY
+ org.apache.shardingsphere:shardingsphere-jdbc-core, JDBC L&

+ org.apache.shardingsphere:shardingsphere-db-protocol-core, ##EZENAZL)
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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 AL org.apache.shardingsphere:shardingsphere-jdbc-core, H N & ffi =
*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
- EREAELE G R AMLE X

- org.apache.shardingsphere:shardingsphere-cluster-mode-repository-nacos,
ET Nacos HIFRFACSZER

- org.apache.shardingsphere:shardingsphere-cluster-mode-repository-consul,
BT Consul FIFFALLSZEL

-« XA S E A

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

T Narayana Y XA 730 N H S5 EHES
- SQL HHiF

- org.apache.shardingsphere:shardingsphere-sql-translator-jooq-provider,

i JooQ 1Y SQL #i¥As
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9.2.7 SIFEIE

ShardingSphere XHFRIHER, ANET RAKIEER SQL BF MFIRIEHCRHRIE. HAlREMR T
TE0ET 58 MySQL BT, 73 MySQL SHOW PROCESSLIST @i fl KILL M4,

EESERE
=iE

FON AR SRR X R AR BB 15 7715, SCHL MySQL £ ZEn] i SHOW PROCESSLIST &%

EXf, ShardingSphere £ Hzh4: iMfE—FY UUID AriRAERN ID, I3 SQL HUTE BAFMETESDLEHIH,

LPATIH AL, ShardingSphere SIEIIGFHUOMERIFFRID & MHET RH SQL HUTEE, AEILE
BRI,

mysql> show processlist;

o to——— fo— Fom o ——— +———=
——t e ——— o ——— +

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

Bt +————— o o o +———=
B 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

- Hnthii A
U A MySQL H%H, 1B Id FBEONR AR RENL AT R

RERE

FFAR#E SHOW PROCESSLIST iR [BIHIEEER, HIMWT 2 & 75 ZHUT KILL ¥ H], ShardingSphere 24 KILL
&R ID BUEIEAEATHAY SQL.

mysql> kill 05ede3bd584fd4a429dcaac382be2973;
Query OK, 0 rows affected (0.04 sec)

mysql> show processlist;
Empty set (0.02 sec)
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9.2.8 HEEIE

db =2 /=
B> Ell%\

ShardingSphere fi [ Logback ¥17H&EM, WHIRH Java SPI f2AEEAA HAEECE, HF AT A A XML
XARELE B E X HERY, Proxy ¥LLIE conf HFE R logback. xmU #2#1 HERLE,

NHEREA R B X H SR,

RESR

1. ¥ conf/logback.xml
HRAETE K B E X logger 45Il. pattern . > FEINTERL B/ G EAY FIHT K
2. BFHE
ShardingSphere-Proxy JH&l/5, HERKHHE] logs HX T, WEEHRHE U HITEE,

=]l

<?xml version="1.0"?>
==
~ 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>
</encoder>
</appender>
<logger name="org.apache.shardingsphere" level="1info" additivity="false">
<appender-ref ref="console" />
</logger>
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<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>

9.3 BHACE

AREFENFEALE, 8 EMNERERE,

9.3.1 BMHiCE

BRER

Apache ShardingSphere $2 /& M & 177 2B B R A RACE.

SRR

1BREDE

JE R B H B 7E ShardingSphere-TDBC Fififi FBL B SO, #8(40R:

props:
sql-show: true

=t

ShardingSphere GFEIREIFEE T 2 M RNVEEEE, E2%: https://github.com/apache/sh

ardingsphere/blob/master/examples/README_ZH.md
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9.3.2 NERZ

A

Apache ShardingSphere 813 SPI /5 RIL P& &E Y RETL; SIHEARN, Apache ShardingSphere thigfi
TREMNNEREUE T I ZE LM,

fEABN

WERIATEE type M1 props HEATECE, HA type HIFLIRE AL SPIH, props H T & RIART ML

SR E,

ToREHMMECE 7 K, R E RN R R4, THEEEMHENARNEE S, AT RIEDREX
33 % Apache ShardingSphere £ HINERL, I EESH,

THIERALEE

El- =W
=20 Ell%\

Apache ShardingSphere N RIAVIETTRIITEME T ARIFTCEIRFRIAMTT K, HPEREBITHARIF
AT AR 5 3E 75 2OR A7 TR

SR

BIBREEIFA

KA. JDBC
&R Standalone
CIW=eEE

t=false;MODE=M

B2 . iR BINE
aEa -
pr ovi der String TCERFAEIRTY FIIE | H2
{5 H2, MySQL

jd be_ url String JDBC URL jdbc:h2:mem:config
:DB_CLOSE_ DELAY=-
1;DATABASE_TO_UPPER

us ern ame String kS sa

pa ssw ord String Y
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ZooKeeper A 1L

FA: ZooKeeper

EAT: Cluster

AT P B
BFR HEELA | 1HER AINME
retryIntervalMilliseconds int HiARIREREL 500
maxRetries int & P s R E IR | 3
timeToLiveSeconds int 1 N 508 2 35 D ) 60
operationTimeoutMilliseconds | int B PRI A =RV | 500
digest String BFINIEERY
Eted I5AK
HAU: Eted
IERB: Cluster
Gl =R
2 BIEEE | 1HER INE
timeToLiveSeconds | long Il N ESHE SRR IR EL | 30
connectionTimeout | long EREIN AL 30
Nacos A1t
27 Nacos
ERBIR: Cluster
Gl =R
BFR #IEXRE | HER ZINE
clusterIp String R A ME—FRI HSFEHLIP
retryIn tervalMilliseconds | long HIAFIRZEAEL 500
maxRetries int & P ke & EdE ] PR BRI S | 3
timeToLiveSeconds int Iz S 511 2 3% D 4 30
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Consul #FA 1k

K#AY: Consul

EAT: Cluster

AT P B
2 R | HEA RINE
timeToLiveSeconds String I[N SEAI 230 AIFDER | 30s
blockQueryTimeToSeconds | long B REINFHEL 60
BRESR

1. 1E server.yaml HHELE Mode JBZ1THEK
2. BLETTEIRR AL G R

=t

- 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
username: test
password: Test@123

- SR

mode:
type: Cluster
repository:
type: zookeeper
props:
namespace: governance_ds
server-lists: localhost:2181
retryIntervalMilliseconds: 500
timeTolLiveSeconds: 60
maxRetries: 3
operationTimeoutMilliseconds: 500
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BREZE

EIy =g
B> El%‘

ShardingSphere WEHRML T ZFhor Bk, &R AN N Bshor Bk, il Bk 8670
FEEM Hint 70 BT, BEWHEH P ARSI RNFE, 1IN, BEINNSTRNERME, N
BREMREME T B X EZEN X, HPRILUEERE Java RESRTERE 27 g, HEER
Hg, Bahir R EER S 725 H ShardingSphere B EH, FFEUBIIELE autoTables 73 7 HLNIEEA T

Ho

SRR

B R E%

BEDREZ

A1 MOD

Al B

[BIERTR

o

HHERD | A

sharding-count

int ThREE

AR REE

A1 HASH_MOD

AIAC B

[BIERTR

b

HHERD | HEA

sharding-count

int TREE

BT SREENERDREE

A1 VOLUME_RANGE
AECE R

BRI HEELA | 1HER

range-lower long VRO, I Ia SR B S
range-upper long JaRE RS, IS A SR EE S
sharding-volume | long PAAERS i
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BT RiaRERS REE

k7. BOUNDARY_RANGE

A E R

BHRR BB | HER

sharding-ranges | String TR EVEEIASR, 2 MNEEA R LOE S 72 R
B S R EE

7. AUTO_INTERVAL
EILWE e

BIERTR wE

el

iER

d atetime- | St

lower ring

3 AR GEI RIVER,  BHREHE K yyyy-MM-dd HH:mm:ss

d atetime- | St

3 EIEERIN e, N RIS yyyy-MM-dd HH:mm:ss

upper ring

sha rding- | long | Bi—3ATREZAREAVERINTRL, 070 F), Joiror A 3R B R G
seconds IFIARG L, (EADJE I TRIAS 8 B 3R R

ESREZ

Apache ShardingSphere W& RIFRIE ) Fr BRSNS 4

TREASREE

i Groovy FIFRIAR, X SQL IBEAIHIY = A1 IN B9 i, R Frp sy i, T Rsny sy
R, rfDUEI R AIECE S, MM ZEBIRY Java VRS Z, W0 t_user_$->{u_id % 8} &
R t_user FMRNE u_id B8, Mk 8 5k3R, RBEFRN t_user_0 & t_user_7, HEIHIES WA THRIA,

7. INLINE

AJAC &
BHRR HaEn iR .
ERIAE
algorithm-expression | String 73 W BIERATRIER
allow-r  ange-query- | boo lean ELAVUEEIR, I | false
with-inline-sharding = JEERSTT
() AR, AT
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BHESEE S A HE

HWBEEENZMT datetime-pattern

i X A5 B

datetime-lower,

datetime-upper A& AW S AN XAERR, NSENN XA —80m & £ N X, 24
BRI A8 java.time.Instant WETERGIGHE, HESWHW LRAGNNXEREHAN
datetime-pattern FFRFEMEK, BT NP0

27 : INTERVAL
A ECE R

EENRBZE

BITRARNTHREE

FIRIES WATRIAN,

#A!: COMPLEX_INLINE

BMHRFR HaER AR .
ERIAE
sharding-columns (?) | String aRANERR, Z2PFIH
255, WRELE T
TR REAR SR
algorithm-expression | String 7R RIERATRIEA
allow-r  ange-query- | boo lean EGRLVFEEER, £ | false
with-inline-sharding B JuEERS TS
®) RN, TR
Hint 7R &%
Hint ITREAX R EE
FEETEZ WATRIA
21 HINT_INLINE
B2 IEEE | %A RINE
algorithm-expression (?) | String TR EIERATRIAX | ${value}
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BEXESHREZ

WAL E o RIS RN TR 44, SLHEE XY 8. CLASS_BASED JTIFIAI SR IAE AL NFIIH
WEHEXEMWE, FEAMNBMERTLELEESN props B java.util.Properties 532 HY

o 2% Git I org.apache.shardingsphere.example.extension.sharding.algortihm.
classbased. fixture.ClassBasedStandardShardingAlgorithmFixture,

7. CLASS_BASED

IR
BRI IR K | WA
ﬁiu
strategy String o3RI SRAY . % FF STANDARD, COMPLEX 8¢ HINT (XK
NE)
algorithmClass- String SR RERRE S
Name
BREDER

1. fEHAEAE I, 1E shardingAlgorithms J& 1 FECE X N AEHE 7 F B iLEI AT

i =sant]]
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:
shardingColumn: order_id
shardingAlgorithmName: t_order_item_inline
keyGenerateStrategy:
column: order_item_id
keyGeneratorName: snowflake

t_account:
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actualDataNodes: ds_s${0..1}.t_account_s${0..1}

tableStrategy:

standard:

shardingAlgorithmName: t_account_inline

keyGenerateStrategy:

column: account_did

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:

t_order_inline:
type: INLINE

props:

algorithm-expression:
t_order_item_inline:

type: INLINE

props:

algorithm-expression:

t_account_inline:
type: INLINE

props:

algorithm-expression:

keyGenerators:
snowflake:
type: SNOWFLAKE

- !IBROADCAST
tables:
- t_address

ds_${user_id % 2}

t_order_${order_id % 2}

t_order_item_${order_id % 2}

t_account_S${account_i

% 2}
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Bx&E
o BDKHE: BdED A

- FPRFEREE: BdED

DHEUFTIEE

<)

BRI

s

RORBARFER AT RS, TR ENERBRREAT R, A MUEEN T KR TN AR,
Eban MySQL 9 B Y8, Oracle B EIE A5, B2 R JE, NREEHET RARERME—TRZIFF T
IR, [F)— M2 R B AR SE PR A 3 5 ek BT~ A R R, AR m eI 2
R A EN A7 R R, (BRI ABINISLERN, (EfRRTT k= SRR ™
o

HRTA V25 =75 g7 0] DASEEMROGX /N R, 40 UUID S RERVERIE AR A EE R, s md
FINERAERIRS S, AT HERPER, WEARFRHEPRFRERAZ =K, Apache ShardingSphere
MR TNER T AR, 140 UUID, SNOWFLAKE, iHhEf oA X E A il as 82 11,
iR BATSEEE E S B R RS

SR
TEHE

HAI: SNOWFLAKE
AECE B

TER: worker-id WEFCIA 1. EANUBR SR A - B ACE, IR AECE [ BOMEDN 0, 2. 1E
ST SHARGESAEN, HEAR@ESE TS REZRE,

uuiD

A1 UUID

AIRECEEME: T

REDR

1. BB AR A 1 BC B oA 3 S AR R
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[yt

- EAE

keyGenerators:
snowflake:
type: SNOWFLAKE

« UUID

keyGenerators:
uuid:
type: UUID

RIS EE

El- 3=V
=20 EII%\

ShardingSphere WETZ{ 7 At B 8E xR, BAGEE THWETA, BV RISEEMETRIEEX, Gk
B e P AR 2RO S5 TR R, 1A, BIBENLSS IR E A, WERIRMEM T RT3, B
PRI AT SPI 2 SKIAT & B k55 T Z i B R TA.

SR

IR ENEEE

k7. ROUND_ROBIN

REN S BB EE

k7 RANDOM

WELHHEGRZ

K. WEIGHT

AIBCE

[BIERTR o E

i

iR

${re plica- | dou

name} ble

B IR, SEES SN MR EE, NESETEER/IME >0,
&1 <= Double.MAX_VALUE,
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1BRED R

1. BT 72BN, 1E loadBalancers J& M NECEON A T B 5L R AT ;

=Nt

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

props:

Bx&E

- LS S5

- JPREfEM: BREE

&R E

El- 3=V
=20 EI%\

I E% 2 Apache ShardingSphere FYNIE D REMHAIRTE, ShardingSphere WE T ZMAL, AJRAILE

M T E

SR

REMERE

AES INEZHE %

AL AES

Al B
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B R | HER
aes-key-value String AES fE ) KEY
digest-algorithm-name | String AES KEY RUHMZERIE (A1, ERIME: SHA-1)

RC4 MNEZHEE

KAl RC4

Al E

RHINEREA

BRTHEEEMNER X

BT

HIERA | R

rc4-key-value

String RC4 ) KEY

2:AY: CHAR_DIGEST_LIKE

AIECE BT
2R | BYERE | 1%HPE
delta | int FFF Unicode lBmfEE (1)
mask | int TR ER ()
start | int 227 Unicode #JUERS (i)
dict | String e
BT IANEEE
MD5 BN EIRINBE %
KA MD5
CIW=v S
AR | BUEEE | AR

salt

String #hiE (Alik)

9.3. Bl E

374



Apache ShardingSphere document

1BRED R

1. EANE RN A e BN A5

2. NHE AR E I RIAI

i =want]
rules:
- !'ENCRYPT
tables:
t_user:
columns:
username:
cipher:
name: username
encryptorName: name_encryptor
likeQuery:
name: name_like
encryptorName: like_encryptor
encryptors:

like_encryptor:
type: CHAR_DIGEST_LIKE
name_encryptor:
type: AES
props:
aes—key-value: 123456abc

BxX&E
- DR BRI

- FRRFEREE: BUEINE

TFEE

BRI

ok

2

S F PESREX HAITRY SQL BRI TR F I, oA SR AR RIS,  HI P rTHRE SEFR k35 7oK sk
P RheEH S/,
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SR

SIRFEE

SIELECR X

HAl: VALUE_MATCH

BHYRIR | $HiERE | %R

column String |

operation | String SQL #{E2% (INSERT, UPDATE, DELETE, SELECT)
value String s I ECHE

FIEMRALEEZ

$A!: REGEX_MATCH

BME | #HELRR | HEA

column String gl

operation | String SQL #5{F2%Y (INSERT, UPDATE, DELETE, SELECT)
regex String 5 TFIPLBC RN 2R IA T

Hint &£ F &£
SQL HINT &F &%

571 SQL_HINT

/* SHARDINGSPHERE_HINT: SHADOW=true x/

=]l

» Java API

public final class ShadowConfiguration {

J aco

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);
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}

1l oo
}

* YAML:
shadowAlgorithms:

user-id-insert-algorithm:
type: VALUE_MATCH
props:
column: user_1id
operation: qinsert
value: 1

SQL EfiF
R4 sQL #RiXas

A NATIVE

A

y/5

BIMEAI SQL AT, (HHATE RLM

{3 JooQ AY SQL X 28
KA JOOQ

AL EE

I

HFFHESE =771 JooQ #K##, [Aitt ShardingSphere ERIAF AR S, FFEMEH R Maven 22
Fro | A

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-sql-translator-jooq-provider</artifactId>
<version>${project.version}</version>

</dependency>
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DRETEE

EIy =g
B> El%‘

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 &%

2:A: DML_SHARDING_CONDITIONS

1RESR

1. FCEEAE > AR 15 o B o T AR AR

=Nt

+ DML_SHARDING_CONDITIONS

auditors:
sharding_key_required_auditor:
type: DML_SHARDING_CONDITIONS

AR
BRiER

&A% 2 Apache ShardingSphere HIIGEZHREM YA L, ShardingSphere WE T ZAhE L, AIRALL
F P77 B,

SRR
MFERSEE
MD5 B SE &

KA. MD5

Al E

B | BUELEE | WA
salt | String e (AIidk)
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i R

REHIN 5 MBEE

2’HY: KEEP_FIRST_N_LAST_M

Al E

2 BB | HER
first-n int Al n i
last-m int J& n fiz
replace-char | String By

FREBEXEYRBEE

7. KEEP_FROM_X_TO_Y

Gl =R
B BIEEEY | 1HER
from-x int tehhiE (M0 FF4R)
to-y int gk (Mo FHR)
replace-char | String BT
EEHIN 5 MBS EE

7. MASK_FIRST_N_LAST_M
EIWER e

2 AR | HEA
first-n int B n 7
last-m int JG n i
replace-char | String By

BEEEXEYBRSEE

A1 MASK_FROM_X_TO_Y

AIACE
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==X R | HEA
from-x int EaahrE (M o FHR)
to-y int SR E (M0 ITER)
replace-char | String BTrs
BHRFHaESRSEE
7 MASK_BEFORE_SPECIAL_CHARS
CIfGA=d=AE
==X HEELA | 1HER
special-chars | String FPRTrr (B
replace-char | String By
BHF A RESEREEE
KAl MASK_AFTER_SPECIAL_CHARS
A E R
221l BEELR | 1HER
special-chars | String Rk (EREED)
replace-char | String BT rT

BHRpsEZ

SMEREN B R EE

2R%I: PERSONAL_IDENTITY_NUMBER_RANDOM_REPLACE

AIRCE

BATR HHERE

WA

al pha-two-country-area-code | String

AL REE S X Gkl (AT, BRIL: CN)
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EE IR B RESEE

2RAYU: MILITARY_IDENTITY_NUMBER_RANDOM_REPLACE

CIW=v S

2R HHEARE | 1%HA8

type-codes | String RIS (DARSGES R, flan: 2, A, &, 3¢, BR)
FISHEVSIRRSEE

XA TELEPHONE_RANDOM_REPLACE

FIC B

BHR

- PR

wE|E R

net wor k-n umb ers

String

W5 (PAESGES53bE, BRIME:

130,131,132,133,134,135,136,137
,138,139,150,151,152,153,155,156
7,178,180,181,182,183,184,185,18

1157,158,159,166
6,187,188,189,19

BEA S EDREA & 4

28AY: LANDLINE_NUMBER_RANDOM_REPLACE

I3

BRARMBEN &

B BIELA | HER
landline-numbers | String FENL SRS (PASRSOE5 770 09)

2:AY: GENERIC_TABLE_RANDOM_REPLACE

Al B
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BR . PR
#Ea -
uppercase -letter-codes String RKEFRBER DLk E

5 9 W, E A {E: ABC,
D,E,F,G,H,I,LK,L,M,N,O,P,Q,R,S,T,U,V,V\LX,Y,Z)
lowercase -letter-codes String NE F R R (PR E
5 4 M, B OIN fH: ab,

d) e) f) g) h) i)j)k) 1) m} n} 0) P)q) r) S)tJuJV W) X)YJZ)

digital-codes String B E (ESOES50E, B3
INMHE: 0,1,2,3,4,5,6,7,8,9)
special-codes String Fr o 7 & 5 R (DL &

X E 5 R BN E:
N)!J@J#}$)%)A)&)*}:}<)>}:)

Gi—(= RSREN R

2AU: UNIFIED_CREDIT_CODE_RANDOM_REPLACE

AR JE
E=% #ERE | 1HEA
regi stration-department-codes | String BICEBE IS (BLESOES 77 0R)
category-codes String HUARIRAIRES (DASESOES 770 6R)
admi nistrative-division-codes | String TEIXKIBENAS R (PASESES 57 09)

RESR

1. TEBESBOIN AR BCE R S
2. NIRRT E SRR,

=Nt

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

telephone:
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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:
type: KEEP_FIRST_N_LAST_M
props:
first-n: 3
last-m: 4
replace-char: 'x'

Bx&E

o« DR HdEBE
- TPREER . BE K

9.3.3 SQL Hint

db%{

ER{ES

ok

A, TSR SR R AR M T SQL Hint /F79 SQL 1&TXAYANFE, SQL Hint JL¥FH Fidid £y
PEENERT Hint IBEER T SQL MIHAITIERE, MIMsEM—ER0RIITIEE, BUSEEIN SQL HATHILIL,
ShardingSphere R T F5 19 SQL Hint 5%, SoVFH FEATEIE 2 Fr. 325 70 B 193l B o AR L
PRI IR RG]

fERISE

ShardingSphere HYJ SQL Hint iB7ATR 2 ATFRAE M S 1E SQL HY, SQL Hint IHFEM U IN H SR /x
*/, Hint NATFE LA SHARDINGSPHERE _HINT : MiEdh, ARG SCRFEIIRERT N B M B EXT, X477
2NN EMEREHIES 77 0@, ShardingSphere 1Y SQL Hint &7\ :

/* SHARDINGSPHERE_HINT: {key} = {value}, {key} = {value} x/ SELECT * FROM t_order;

i/ SQL Hint TRk, FFE¥ ShardingSphere SQL Parser MiNIH [ sqlCommentParseEnabled &E
M true, ) SQL IFREMATIIRE, HLAh, WIHRMEH MySQL &/ iiiEsE, FERIM - ETREER, &
FURERIASE —-skip-comments IIEFERE,
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SR

ShardingSphere SQL Hint F1A] UE AT RAYEME, b 7 IAIARA SQL Hint i57%, ] DA B4
TE S JeE P -

SQL Hint
€ palal

BE - SQL Hint THREERT AT i% J& 14 45 -
« {table}.SHARDING_DATABASE_VALUE: FF#IN {table} FX N EIEIR 7 A i {E, 218

A8 B IE S 50
« {table}.SHARDING_TABLE_VALUE: HT#RIN {table} A MNAYRD FEE(E, 2 DEMEMEH
E5 57k

TFEARDREOT, @il HE=E— D ER, "I{#H SHARDING_DATABASE _VALUE 7730
BE7 R, THFEE {table},

¥dE5y 7 SQL Hint MIREME FH/R A

/* SHARDINGSPHERE_HINT: t_order.SHARDING_DATABASE_VALUE=1, t_order.SHARDING_TABLE_
VALUE=1 */ SELECT * FROM t_order;

et

BEENE
5 438 SQL Hint HREAY AT 3% 8 WRITE_ROUTE_ONLY, true FKs 24T SQL sl i 2 A
1/’?0

325 73 B SQL Hint HIREAY A7 f3) -

/* SHARDINGSPHERE_HINT: WRITE_ROUTE_ONLY=true x/ SELECT * FROM t_order;

BB

BIRIFIBEE SQL Hint HIRERI%E)E M DATA_SOURCE_NAME, FHEEEEMAE ShardingSphere 24 /&
FRHEHRTR R

HdEREL SQL Hint DIREAYEE 7M1 :

/* SHARDINGSPHERE_HINT: DATA_SOURCE_NAME=ds_0 %/ SELECT * FROM t_order;
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Bd sQL 4B

kT SQL 245 SQL Hint JRERTIE/E M SKIP_SQL_REWRITE, true FR/nBkid a1 SQL I E M B,
BRid SQL 245 SQL Hint HREAfE FH 7~ 45 -

/* SHARDINGSPHERE_HINT: SKIP_SQL_REWRITE=true */ SELECT * FROM t_order;

2/ sQL Hit

% SQL #1t SQL Hint HIRE R 1% /&8 14 DISABLE_AUDIT_NAMES, FHEIEE T EAAN SQL B it &k
HFER, 2 SQL HIHE LT EMHIZ S /7R,

X SQL i1t SQL Hint THRER A7l -

/* SHARDINGSPHERE_HINT: DISABLE_AUDIT_NAMES=sharding_key_required_auditor x/ SELECT
* FROM t_order;
FTFEEN

5T FEEDN SQL Hint TRERIEE M SHADOW, true FRIRIE XAl SQL B HH 25 T FEHHR IR AT
s E N SQL Hint HIREAE 7~ :

/* SHARDINGSPHERE_HINT: SHADOW=true x/ SELECT * FROM t_order;

9.4 THixHG

A EEF% Apache ShardingSphere £51285, 17 SQL £5 1RSI AR ST A48 1R 1D,
AREVFE N ERE, SR AT REEE,

9.4.1 SQL {HiRHT

SQL 5% ISR SQL State, Vendor Code FITFAHFEIR(E EFEME, 1E SQL HUTHE IRIIR [A125% F Ui
HuiNE RS, SRR REE,
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PR
TCERE
SQL State | VendorCode | FBIREE
42000 10000 There is no storage unit in database ‘%s".
0 8000 10001 The URL ‘%s‘ is not recognized, please refer to the pattern ‘%s".
42000 10002 Can not support 3-tier structure for actual data node ‘%s‘ with JDBC ‘%s".
H Y004 10003 Invalid format for actual data node ‘%s".
42000 10004 Unsupported SQL node conversion for SQL statement ‘%s".
H Y000 10005 Column ‘%s’ in field list is ambiguous.
42502 10006 Unknown column ‘%s’ in ‘field list’ .
42000 10010 Rule does not exist.
42502 10020 Schema ‘%s‘ does not exist.
42502 10021 Single table ‘%s‘ does not exist.
H Y000 10022 Can not load table with database name ‘%s‘ and data source name ‘%s".
0 A000 10030 Can not drop schema ‘%s‘ because of contains tables.
0 A000 10040 Unsupported storage type of ‘%s.%s".
i
SQL State | Vendor Code | $EiRfE8E
HY004 11000 Invalid value ‘%s".
HY004 11001 Unsupported conversion data type ‘%s‘ for value ‘%s".
HYO004 11010 Unsupported conversion stream charset ‘%s".
A
SQL Vendor BIRER
State Code
42000 | 12000 You have an error in your SQL syntax: %s
42000 | 12001 Can not accept SQL type ‘%s".
42000 | 12002 SQL String can not be NULL or empty.
42000 | 12010 Can not support variable ‘%s".
42502 | 12011 Can not find column label ‘%s".
42502 | 12012 Cannotfind driver url provider for ‘%s\. | | HVO® 8 | 12020 | Column
index \%d"is out of range.
0A000 | 12100 DROP TABLE ---CASCADE is not supported.

9.4. {HiIRHG
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pE
SQL | Vend | HHIRER
Sta|orCo
te de
080 | 1300 | Can not register driver, reason is: %s
00 0
080 | 1300 | Can not register SQL federation driver, reason is: %s
00 1
010 | 1301 | Circuit break open, the request has been ignored.
00 0
010 | 1301 | The cluster status is read-only.
00 1
010 | 1301 | The cluster status is unavailable.
00 2
080 | 1302 | Can not get %d connections one time, partition succeed connection(%d) have re-
00 0 leased. Please consider increasing the ‘maxPoolSize‘ of the data sources or decreas-
ing the ‘max-connections-size-per-query‘ in properties.
080 | 1303 | Connection has been closed.
00 0
080 | 1303 | Resultset has been closed.
00 1
H Y | 1309 | Load datetime from database failed, reason: %s
000 | 0O
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E2
SQL S|V  endor | HBiRER
tate Code
2 5000 14000 Switch transaction type failed, please terminate the current transaction.
2 5000 14001 Can not find transaction manager of ‘%s".
2 5000 14002 Transaction timeout should more than 0s.
2 5000 14100 JDBC does not support operations across multiple logical databases in
transaction.
2 5000 14200 Can not start new XA transaction in a active transaction.
2 5000 14201 Failed to create ‘%s‘ XA data source.
2 5000 14202 Max length of xa unique resource name ‘%s‘ exceeded: should be less than
45.
2 5000 14203 Check privileges failed on data source, reason is: ‘%s’
2 5000 14204 Failed to create XA transaction manager, requires ‘%s‘ privileges
25000 14205 Close transaction manager failed, ‘%s’
2 5000 14301 ShardingSphere Seata-AT transaction has been disabled.
25000 14302 Please config application id within seata.conf file.
2|
SQL S|V  endor | #IRER
tate Code
H Y000 15000 The table ‘%s‘ of schema ‘%s’ is locked.
H Y000 15001 The table ‘%s‘ of schema ‘%s‘ lock wait timeout of ‘%s‘ milliseconds ex-
ceeded.
Hit
SQL State | Vendor Code | $£iRE8
44000 16000 SQL audit failed, error message: %s.
44000 16001 Hint data source: %s is not exist.
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R
SQL State | Vendor Code | EIR1E8
44000 16500 Access denied for operation %s.
34
SQL State | Vendor Code | fiRE 8
HY000 17000 Work ID assigned failed, which can not exceed 1024.
HYO000 17002 File access failed, reason is: %s
HY000 17010 Cluster persist repository error, reason is: %s
PN 4
SQL State | Vendor Code | $&5IRfE 8
42802 18002 There is no rule in database ‘%s".
4 4000 18003 Mode configuration does not exist.
44000 18004 Target database name is null. You could define it in DistSQL or select a database.
22023 18005 There is invalid parameter value: %s.
H Y000 18020 Failed to get DDL for table ‘%s".
42501 18030 Duplicate storage unit names ‘%s".
42802 18031 Storage units names ‘%s‘ do not exist.
08000 18051 Data check table ‘%s‘ failed.
0 A000 18052 Unsupported pipeline database type ‘%s".
0 A000 18053 Unsupported CRC32 data consistency calculate algorithm with database type ‘%s".
0 A000 18054 Unsupported mode type ‘%s".
H Y000 18080 Can not find pipeline job ‘%s".
H Y000 18081 Job has already started.
H Y000 18082 Sharding count of job ‘%s"is 0.
H Y000 18083 Can not split by range for table ‘%s’, reason is: %s
H Y000 18084 Can not split by unique key ‘%s‘ for table ‘%s’, reason is: %s
H Y000 18085 Target table ‘%s’ is not empty.
01007 18086 Source data source lacks %s privilege(s).
H Y000 18087 Source data source required ‘%s = %s’, now is ‘%s".
H Y000 18088 User ‘%s‘ does exist.
0 8000 18089 Check privileges failed on source data source, reason is: %s
0 8000 18090 Data sources can not connect, reason is: %s
H Y000 18091 Importer job write data failed.
0 8000 18092 Get binlog position failed by job ‘%s’, reason is: %s
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®1-ELER
SQL State | Vendor Code | $5IRE R
H Y000 18093 Can not poll event because of binlog sync channel already closed.
H Y000 18095 Can not find consistency check job of ‘%s".
H Y000 18096 Uncompleted consistency check job ‘%s‘ exists.
H Y000 18200 Not find stream data source table.
H Y000 18201 CDC server exception, reason is: %s.
H Y000 18202 CDC login failed, reason is: %s
DistSQL
SQL State | Vendor Code | iR 8
44000 19000 Can not process invalid storage units, error message is: %s
44000 19001 Storage units ‘%s‘ do not exist in database ‘%s".
44000 19002 There is no storage unit in the database ‘%s".
44000 19003 Storage units ‘%s" is still used by ‘%s".
44000 19004 Duplicate storage unit names ‘%s".
44000 19100 Invalid ‘%s‘ rule ‘%s’, error message is: %s
44000 19101 %s rules ‘%s‘ do not exist in database ‘%s".
44000 19102 %s rules ‘%s‘ in database ‘%s‘ are still in used.
44000 19103 %s rule ‘%s has been enabled in database ‘%s".
44000 19104 %s rule ‘%s‘ has been disabled in database ‘%s".
44000 19105 Duplicate %s rule names ‘%s‘ in database ‘%s".
44000 19150 Invalid %s algorithm(s) ‘%s".
44000 19151 %s algorithm(s) ‘%s‘ do not exist in database ‘%s".
44000 19152 %s algorithms ‘%s‘ in database ‘%s‘ are still in used.
44000 19153 Duplicate %s algorithms ‘%s in database ‘%s".
EESE
56 pa o]
SQLState | VendorCode | $EiRER
4 40 00 20 000 Can not find table rule with logic tables ‘%s".
44000 20 001 Can not get uniformed table structure for logic table ‘%s’, it has different meta data of ac
42502 20 002 Can not find data source in sharding rule, invalid actual data node ‘%s".
44000 20003 Data nodes must be configured for sharding table ‘%s".
44000 20 004 Actual table ‘%s.%s" is not in table rule configuration.
4 40 00 20 005 Can not find binding actual table, data source is ‘%s’, logic table is ‘%s’, other actual tabls
44000 20 006 Actual tables ‘%s are in use.
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®2-EEW
SQLState | VendorCode | BiRE 82
42S01 20 007 Index ‘%s‘ already exists.
42502 20008 Index ‘%s‘ does not exist.
42S01 20 009 View name has to bind to %s tables.
44000 20010 ‘%s‘ algorithm does not exist in database ‘%s".
44000 20011 ‘%s‘ configuration does not exist in database ‘%s".
440 00 20012 Invalid binding table configuration in ShardingRuleConfiguration.
44000 20013 Can not find sharding rule.
44000 20014 Only allowed 0 or 1 sharding strategy configuration.
44000 20020 Sharding value can’ tbe null in sql statement.
H YO0 04 20 021 Found different types for sharding value ‘%s".
H Y004 20 022 Invalid %s, datetime pattern should be ‘%s’, value is ‘%s".
44000 20023 Sharding value %s subtract stop offset %d can not be less than start offset %d.
44000 20 024 %s value ‘%s‘ must implements Comparable.
0 A000 20 040 Can not support operation ‘%s‘ with sharding table ‘%s".
44000 20 041 Can not update sharding value for table ‘%s".
0A000 20 042 The CREATE VIEW statement contains unsupported query statement.
44000 20043 PREPARE statement can not support sharding tables route to same data sources.
440 00 20 044 The table inserted and the table selected must be the same or bind tables.
0 A000 20 045 Can not support DML operation with multiple tables ‘%s".
42000 20 046 %s ---LIMIT can not support route to multiple data nodes.
44000 20 047 Can not find actual data source intersection for logic tables ‘%s".
42000 20 048 INSERT INTO ---SELECT can not support applying key generator with absent generate ke
0 A000 20 049 Alter view rename .. to .. statement should have same config for ‘%s‘ and ‘%s".
H Y0 00 20 060 ‘%s %s’ can not route correctly for %s ‘%s".
42502 20 061 Can not get route result, please check your sharding rule configuration.
34000 20 062 Can not get cursor name from fetch statement.
H YO0 00 20 080 Sharding algorithm class ‘%s‘ should be implement ‘%s".
H Y000 20081 Routed target ‘%s‘ does not exist, available targets are ‘%s".
440 00 20082 Inline sharding algorithms expression ‘%s‘ and sharding column ‘%s‘ do not match.
H Y000 20 083 Sharding algorithm ‘%s‘ initialization failed, reason is: %s.
44000 20 084 Complex inline algorithm need %d sharing columns, but only found %d.
440 00 20 085 No sharding database route info.
440 00 20 086 Some routed data sources do not belong to configured data sources. routed data sources
440 00 20 087 Please check your sharding conditions ‘%s‘ to avoid same record in table ‘%s‘ routing to :
44000 20088 Cannot found routing table factor, data source: %s, actual table: %s.
44000 20090 Can not find strategy for generate keys with table ‘%s".
H Y000 20 091 Key generate algorithm ‘%s" initialization failed, reason is: %s.
H Y000 20 092 Clock is moving backwards, last time is %d milliseconds, current time is %d milliseconc
H YO0 00 20 099 Sharding plugin error, reason is: %s
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RERE
SQL St ate V endor Code BIRER
44 000 20270 Inline expression %s names
size error.
HY 004 20280 Invalid read database weight
‘9%s".
44 000 20281 Load balancer algorithm ‘%s’

initialization failed, reason is:
‘06s.“| | 44000 | 20290 | Data
source name is required in
database

“0ps.%| | 44000 | 20291

| Write data
source name is required in
database“%s.| | 44 000
| 20292 | Read data
source names s requ
ired in database‘%s.| |
44000 | 20293

Can not config

duplicate %s data

source “%s’
in database ‘%s.| | 4 2502
| 20294 | %s data
source name \%s‘ not in
database ‘%s.“| | 44000 | 20295 |
Auto aware data source name
is required in database ‘ ‘%s.“| |
42802 | 20296 | Not found load

balance type in

database “%s.“| |

44000 |
20297 | Weight load balancer
datasource name con fig does
not match data sources in
database “%s.
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SQL S SR
SQL State | Vendor Code | EIRE8
42000 20440 Can not support database ‘%s‘ in SQL translation.
42000 20441 Translation error, SQL is: %s
MERE
SQL State | Vendor Code | $EIRE8
42802 20500 Can not get traffic execution unit.
RN
SQL St | Ve ndor | HHRER
ate Code
44 000 20700 Can not find logic encrypt column by ‘%s".
44000 | 20701 Fail to find encrypt column ‘%s’ from table ‘%s".
44 000 20702 Altered column ‘%s‘ must use same encrypt algorithm with previous column
‘0%6s’ in table ‘%s".
42 000 20740 Insert value of index ‘%s‘ can not support for encrypt.
0A 000 | 20741 The SQL clause ‘%s" is unsupported in encrypt rule.
HY 004 | 20780 Encrypt algorithm ‘%s’ initialization failed, reason is: %s.
HY 004 | 20781 ‘%s‘ column’ s encryptor name ‘%s‘ does not match encrypt algorithm type
‘9%s".
44000 20703 Cipher column of ‘%s‘ can not be null in database ‘%s".
44 000 20704 Can not find (STANDARD|ASSIST_QUERY|LIKE_QUERY) encryptor in table
‘%s‘ and column ‘%s".
44 000 20705 Assisted query column of ‘%s‘ can not be null in database ‘%s".
44 000 20707 Like query column of ‘%s‘ can not be null in database ‘%s".
44 000 20709 Can not find encrypt table: ‘%s".
44 000 20710 Can not found registered encryptor ‘%s’ in database ‘%s".

9.4. {HiIRHG

393



Apache ShardingSphere document

BTE
SQL St | Ve ndor | HEIREE
ate Code
44000 | 20800 ‘%s* algorithm does not exist in database ‘%s".
44000 | 20801 ‘%s‘ configuration does not exist in database ‘%s".
44000 | 20802 No available shadow data sources mappings in shadow table ‘%s".
44000 | 20803 Column shadow algorithm ‘%s‘ operation only supports one column mapping
in shadow table ‘%s".
HY 004 | 20820 Shadow column ‘%s‘ of table ‘%s‘ does not support ‘%s’ type.
42000 | 20840 Insert value of index ‘%s‘ can not support for shadow.
HY 000 | 20880 Shadow algorithm ‘%s‘ initialization failed, reason is: %s.
44000 | 20881 Default shadow algorithm class should be implement HintShadowAlgorithm.
SRR BN
SQL State | Vendor Code | fBIRfE 8
HY000 20980 Mask algorithm ‘%s" initialization failed, reason is: %s.
42502 20990 Invalid mask algorithm ‘%s‘ in database ‘%s".
HittRE

SQL State | Vendor Code | &iRfE 2

HY004 30000 Unknown exception: %s

0A000 30001 Unsupported SQL operation: %s
0A000 30002 Database protocol exception: %s
0A000 30003 Unsupported command: %s

9.4.2 fRS52FEHIRED

55 a2 LRI R LAY IE— 45150, FTENYE Proxy Jadmek JDBC 53 HiEH,

FHIRIG HIRER
SPI-00001 No implementation class load from SPI ‘%s‘ with type ‘%s".

DATA-SOURCE-00001

Data source unavailable.

PROPS-00001

Value ‘%s‘ of ‘%s‘ cannot convert to type ‘%s".

PROXY-00001

Load database server info failed.

SPRING-00001

Can not find JNDI data source.

SPRING-SHARDING-00001

Can not support type ‘%s".
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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>‘__

395
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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.SQLDialectParserFacade <https://github
.com/apache/shardingsphere/blob/master/parser/sql/spi/src/main/java/org/apache/shardingsphere/
sql/parser/spi/SQLDialectParserFacade.java>‘__

EX

FCE T SQL Mt HIRE M as B R o fras A
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B1SEH

- ¥ 2REXSZ
B4 | B4R B IR

MySQL

FT My SQL [ SQL fi##fras A I

‘org .apache.
shardingsphere.sql.
parser.mysql.parser.
MySQLParserF acade
<https://github.com/apa
che/shardingsphere/blob/mast
er/parser/sql/dialect/mysql/src/m]
ng-
sphere/sql/parser/mysql/parser/}

lain/java/org/ape

MySQLParserFac

PostgreSQL

FF P ost gre SQL [ SQL fi##fr
A

‘org.apache.
shardingsphere.

sq l.parser.
postgresql.parser.
PostgreSQLParserFacade
<https:
//github.com/apache/shardingsp
ialect/postgresql/src/main/java/q

ql/parser/postgresql/parser/Postg

here/blob/maste
rg/apache/shard
sreSQLParserFac

SQLServer

FF SQL Ser ver [ SQL f##T &%
NE

‘org.apache.
shardingsphe
re.sql.parser.
sglserver.parser.
SQLServerParserFacade
<htt

ps://github.com/apache/shardingsphere/blob/ma

l/dialect/sqlserver/src/main/java,

org/apache/shar

/sql/parser/sqlserver/parser/SQL$erverParserFac:

Oracle

#TF Oracle 1Y SQL fi#tres A0

‘org.apac he.
shardingsphere.sql.
parser.oracle.parser.
OracleParserFaca de
<https://github.com/apache/
shardingsphere/blob/master/
parser/sql/dialect/oracle/src/mai

sphere/sql/parser/oracle/parser/

n/java/org/apach

DracleParserFac:

SQL9?2

FF SQ 192 1Y SQL f#ATas A

‘org .apache.
shardingsphere.sql.
parser.sql92.parser.
SQL92ParserF acade
<https://github.com/apa
che/shardingsphere/blob/mast

10.2. SQL f#thr

er/parser/sqi/diaieCt/squz/srczé‘gg’ in/java/org/apa

ng-
sphere/sql/parser/sql92/parser/S

QL92ParserFacac

openGauss

T ope nGa uss B SOL fi#t 78

‘org.apache.


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
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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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B1SEH

- ¥ 2REXSZ
B4 | B4R B IR

MySQL

T My SQL (9 SQL 1B 175 7]
mAO

‘org.apache.
shardingsphere.
sql.parser.mysq 1.

visitor.statement.

MySQLStatementVisitorFacade

<h t t p s /| g

ithub.com/apache/shardingsphere/blob/master/f

ct/mysql/src/main/java/org/apache/shardingsphe

mysql/visitor/statement/MySQLS

tatementVisitor]

PostgreSQL FF P ost gre SQL Y SQL &% | “org.ap ache.
R YN 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:
Jvisi-
tor/statement/PostgreSQLStatemientVisitorFacade
SQLServer BT SQL Ser ver HJ SQL iEIEM | "o rg.apache.
Vilmgs AL shardingsphere.sql.
parser.sqlserver.
visitor.statem ent.
SQLServerStatementVisitofrFacade
<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 1 SQL i&EEMTIA] | “org.apache.
mAl shardingsphere.sql.
parser.oracle.vi
sitor.statement.
OracleStatementVisitorFacade
<h ttps:// gith
ub.com/apache/shardingsphere/blob/master/par:
ora-
cle/src/main/java/org/apache/shardingsphere/sql
acle/visitor/statement/OracleStatementVisitorFac
SQL92 R SQ L92 i SQL iBIEMIfiF] | “org.apache.
A shardingsphere.
sql.parser.sql9 2.
10.2. SQL I visitor.statement. 399
SQL92StatementVisitorFacade
<h t t p s [/ g
ithub.com/apache/shardingsphere/blob/master/p
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10.3 RS R/

10.3.1 ShardingAlgorithm

2RELXSZ

‘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 KeyGenerateAlgorithm

2RELXSZ

‘org.apache.shardingsphere.sharding.spi.KeyGenerateAlgorithm <https://github.com
/apache/shardingsphere/blob/master/features/sharding/api/src/main/java/org/apache/shardingsphe
re/sharding/spi/KeyGenerateAlgorithm.java>’__

EX

SR KR
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B1SEH

- | 2REXRZ
B3| B |4 |45 |5t IR [BR ||~ |

SNOWFLAKE BETHEUEBENMXFERLE | “org.apache.
PR RS shardingsphere
.sharding.

algorithm.keygen.
SnowflakeKeyGenerateAlgolrithm
< https://github.com
/apache/shardingsphe
re/blob/master/feature
s/sharding/core/src/main/java/org/apache/shardi
ding/algorithm/keygen/SnowflakeKeyGenerateAl
UUID BT uU ID X ERAERNK | “org.apache.shar

Hik dingsphere.sharding.

algorithm.keygen.

UUIDKeyGenerateAlgorith
m <https://github.com
/apache/shardingsp
here/blob/master/fe
atures/sharding/core/src/main/java/org/apache/s
/shard-
ing/algorithm/keygen/UUIDKeyGenerateAlgorith

10.3.3 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>‘_ _
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EX

A EIEE

Sy

10.3.4 DatetimeService

2REXA

‘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>"__
EX

AREL AT ] HEA T %

BRI

10.4 573 E

10.4.1 ReadQueryLoadBalanceAlgorithm

2RELXSZ

‘org.apache.shardingsphere.readwritesplitting.spi.ReadQuerylLoadBalanceAlgorithm
<https://github.com/apache/shardingsphere/blob/master/features/readwrite-splitting/api/src/main/
java/org/apache/shardingsphere/readwritesplitting/spi/ReadQueryLoadBalanceAlgorithm.java>__

EX

W SRS
E4ISH
10.5 SQL &Hit

10.5.1 SQLAuditor
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2RELXS

‘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 H & i
EHISC]
10.6 RN

10.6.1 EncryptAlgorithm
2REXR
‘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

BRI
BAISEH
10.7 FIERREN

10.7.1 MaskAlgorithm

2REXS

‘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

1

Algorithm.java>
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EX

B
BRI
10.8 EFE

10.8.1 ShadowAlgorithm

2REXA

‘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

s R T RIA
E1SEH

10.9 AINRER4

10.9.1 PluginLifecycleService

2RELXSZ

‘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>‘__

EX

o A E R O
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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 P15 FHNIANESE B 3015 R AZX MySQL, J&HI T ShardingSphere-JDBC HYAHIIRSZEN i,

L ETERIAKH Docker 8%, {# ] Testcontainer G| TS FRIRH P TINIXFH B, AR H Embed #1
1% HY ShardingSphere-JDBC + MySQL, 4 Native H Tl FH BIHIBAINIA LAY,

B 2R H BTS2 4F MySQL.  PostgreSQL., SQLServer fll Oracle, 3 HA]PASZH#{# H ShardingSphere-
JDBC 82 f# H ShardingSphere-Proxy $44 T H {51,

$3 5 F AT ShardingSphere SRR, FATSCRIEUEA RIS A BIORIEIR, ARLTI
SRR

M5 | ZE

TR, HZ TR S SR,
M5 @S’ I GIRIAEEEATHA A &, DOASIH &0 BB R rTREZ 17 = B H N,

4% SQL R DA BUERERE «» MANIRER « sQL HUITHRI x IDBC HITER » ZRMAETTE
BRI, H AT NMERE R SRR L T

« BEFEZA: H2, MySQL. PostgreSQL, SQLServer I Oracle;

« AR ShardingSphere-JDBC #1 ShardingSphere-Proxy;

+ SQL $#ifT#EX: Statement I PreparedStatement;

« JDBC $fTHX: execute Fl executeQuery (& if]) /executeUpdate (FEHT);
s Wi . R, BRE B ESR + BRE .

Kk, 14 SQL &9Ka: BUERESEE (5) » BAWER (2) » sQL HITRI (2) » IpBC HITIRT
(2) = xR (4) = 160 MUAHBIEIT, PUSEIEN T mBRAIER,
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11.4.2 {F{ERE

BiHg12: test/e2e/sql

MiXAGIECE

SQL HIfI#E resources/cases/${SQL-TYPE}/${SQL-TYPE}-integration-test-cases.xml,
B AERg XU

<integration-test-cases>
<test-case sql="${SQL}">
<assertion parameters="${value_1}:${type_13}, ${value_2}:${type_2}"
expected-data-file="${dataset_file_1}.xml" />
<!I-- ... more assertions -->
<assertion parameters="${value_3}:${type_33}, ${value_4}:${type_41}"
expected-data-file="${dataset_file_2}.xml" />
</test-case>

<l-- ... more test cases -->
</integration-test-cases>

expected-data-file WIEKRMNZ: 1. ERFEHKHEFXH dataset\${SCENARIO_NAME}\

${DATABASE_TYPE}\${dataset_file}.xml = ff; 2. BHRFEHKHFH dataset\
${SCENARIO_NAME}\S${dataset_file}.xml = ff; 3. HEHRFELHZFZH dataset)\
${dataset_file}.xml Xf; 4. HILABINIRES,
WS SRS T
<dataset>

<metadata>

<column name="column_1" />
<!I-- ... more columns -->
<column name="column_n" />
</metadata>
<row values="value_01, value_02" />
<l-- ... more rows —->
<row values="value_nl, value_n2" />
</dataset>
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MRECE

${SCENARIO-TYPE} KRR mAHR, EMIA5 [ EETHH TARRME—%%. ${DATABASE-TYPE} /R
B R,

Native IfIEEIE

H: src/test/resources/env/scenario/${SCENARIO-TYPE}
« scenario-env.properties: HUEIRACE ;
« rules.yaml: MN|ECE;
. databases.xml: E3FEHFK;
- dataset.xml: WIEATLEHE;
+ init-sql\${DATABASE-TYPE}\init.sql: FIEALEIRFERLEN;

- authority.xml: {58,

Docker IFIEEIE

H>%: src/test/resources/env/${SCENARIO-TYPE}
« proxy/conf/config-${SCENARIO-TYPE}.yaml: HLNIE E,

Docker & I BC B &  ShardingSphere-Proxy  #2 fit 7 = f A ik ¥ O, n®f DL fE
“test/e2e/fixture/src/test/assembly/bin/start.sh* SCfF[1] “JAVA_OPTS* H#RZH 2 MR FZEN
iRk,

BITMAE [ ZE
BEE A5 | EIE1TIFR
JEEECE src/test/resources/env/engine-env.properties fZilili{5] 4,

A A& ME(EER AT LAEIE Maven #1247 -D BT RS,

# BTEN, ZNMENRESHMR. AiEE: Standalone, Cluster
it.run.modes=Cluster

# HREH, SMETRES SR, A%EE: db, tbl, dbtbl_with_replica_query, replica_query
it.scenarios=db,tbl,dbtbl_with_replica_query,replica_query

# A E{THEANMN=E A G
it.run.additional.cases=false

# IEEFIRLRR, RXi8E, AlRfE: docker HT, BRIAME: =
it.cluster.env.type=${it.env}
# AR NIREER, S MERTAES DR, AE(E: jdbc, proxy, BRIME: jdbc
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it.cluster.adapters=jdbc

# HRAEE, ZMEATBESHIE. AEE: H2, MySQL, Oracle, SQLServer, PostgreSQL
it.cluster.databases=H2,MySQL,Oracle,SQLServer,PostgreSQL

IBTIRIEIRTC
« i ME K 5] % 12 1T org.apache.shardingsphere.test.integration.engine.
${SQL-TYPE}.General${SQL-TYPE}E2EIT DAS B[R] SQL KRBT |4,

- it &ML 51 2247 org.apache.shardingsphere.test.integration.engine.dml.
BatchDMLE2EIT, LAJS3h7y DML IGAHEMEEAYINIK addBatch () AU EIIIKG %,

« B fmoml s 51 %8 38 /T org.apache.shardingsphere.test.integration.engine.
${SQL-TYPE}.Additional${SQL-TYPE}E2EIT PA/FZNf I ¥ 2 JDBC 77 %A B35
a2 FEInmEA S | EEES L E it. run. additional. cases=true 713,

iZ1T Docker &3

./mvnw -B clean install -f test/e2e/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

BTN E@mS RN —DNHT &KW Docker 5% apache/
shardingsphere-proxy-test:latest, @WHRMNER T, "TAEHEHE NS,
TeOmEERTiE G, A DA e r] ARk SRS, BREIB TR INA

./mvhw -B clean install -f test/e2e/sql/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

it#E debug Docker A28 HY Proxy 1Li5
2B SRR B EhEY Proxy

E2E AR Proxy BHGERIATFS T 3308 i 1 A T A2 v I A g H i 52451,
i IDEA %% IDE T E.n] DUBIE U1 77 iERT debug &4s 1Y Proxy fAAS:

IDEA -> Run -> Edit Configurations -> Add New Configuration -> Remote JVM Debug

RN NV HYEE: - Name: —PMHIATERI4 T, Hl40 e2e-debug, - Host: ] LAVi[A] docker FY TP, fil4n
127.0.0.1, - Port: &A1 3308, -use module classpath: I EHHH % shardingsphere,

YmiRer L5 E)5, £ IDEA # Run -> Run -> e2e-debug R 7] J5 5l IDEA HYIZFE debug,
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iti2iAiXi813 Testcontainer BENAY Proxy

TR Wi Testcontainer 33/ Proxy &8s, HIT Testcontainer JE5/H( 3308 ¥ifi 118
BRELR, L@ m2EREEFEEREN Proxy /5 RIIT debug, AJLUEL MR
777\ debug Testcontainer /35 Proxy &as: - f£ Testcontainer FIHHC /G 3NG4 — W
A, Blan sql M- E2EIT#setUp() -> containerComposer.start() ; JEHAI—1TFTHT
R, WNHEXESR—E L[, - i e Alt+ F8, #H AW RAHEK, &FF contain-
erComposer Y Proxy X 3308 ML ¥ (Testcontainer X 4MNULE i T2 BEHLAY) o il
WARRIBELZFKIER: ((ShardingSphereProxyClusterContainer) ((java.util.
LinkedList) ((ITContainers) ((ClusterContainerComposer)containerComposer).
containers).dockerContainers).getlLast()).getMappedPort (3308) FKELZIMk
SIS ANEER LI 8 51837, (B{FH WIS A4 docker ps BF) - 2% AN BEIHRERE
B Proxy 9773, Port BN E— A IREEIRH I,

YmiRLT LRSS, 7 IDEA # Run -> Run -> e2e-debug R 7] 55l IDEA HYIZFE debug,
AR E

1. WIFMARK Oracle, IHTE pom.xml H34 /I Oracle JRAKHH ;
2. T RIENABEER 72BN 51, AR 2R T 10 10 RIT X, BRIET

U354 FE 617 2N TR £
11.5 TEEEMIH

TRBEA DRI TR A PEREI IS Ko

11.5.1 Sysbench ShardingSphere Proxy == Rules 4 &8EMiz
Wit BBy

Xf ShardingSphere-Proxy & MySQL 1 THRER EL 1. sysbench E# LM MySQL 1#E 2. sysbench £l
ShardingSphere-Proxy(F/2i&E & MySQL)

HF DL EMRALE, 1S2{#H ShardingSphere-Proxy AT MySQL HIHi#E,
MR R R
RSBER

1. DB HIXECE: #HEENFATIEMNEIER, EESIRIERFR,, HReT AT,
2. ShardingSphere-Proxy tHXHALE : HEFEH SEREZ % CPU, HA&RA HITIA%;
3. R K ik 55 a5k ] swap 771X,
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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:
FHIFERY

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 AJRER/DHEE IR A BIFERS, G40 EHEE 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 server.yaml 23k

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,

server.yaml X 5i%k:

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:

11.5. MEEEM 418



Apache ShardingSphere document

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 = 2 AND c_d_id = ? AND c_last = ?
ORDER BY c_first

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 = ?
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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
PuRES

SQL ftfr ik ESLRUMIAIAGE, TFA38 HFRE SAFRFINIART SQL,  DARRAT e M = s B ml -

SQL #iE

TEE R A 732 it sql-case-id, HXM A SQL, Al AEARRIBHILZ, FEEAF
2 1E shardingsphere-sql-parser/shardingsphere-sql-parser-test/src/main/

resources/sql/supported/${SQL-TYPE}/*.xml FINFFMIRXA SQL BIA],
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B S 54

Wi S BN BAE R 17 /£ shardingsphere-sql-parser/shardingsphere-sql-parser-test/
src/main/resources/case/${SQL-TYPE}/x.xml {E xml XX, AJDLEHAT#E 4, token, SQL 2%

HFERHTIT S, Bl MRYECE :

<parser-result-sets>
<parser-result sql-case-id="insert_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="4int" />
</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>

WEG FmMm KR FREERTNE L shardingsphere-sql-parser/

shardingsphere-sql-parser-test RXIN MRS 2255 SQL fHTHIMIR 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 EMIXFABILL T sharding-core/sharding-core-rewrite N test 1, SQL 5 MM I
AN R LR :

- A5

- MERCE

- BiEEdE

M5 122 SQL (EMIKXI A, BREMSIEE—FE, @I Junit Y Parameterized BEEIEH test)\
resources HEHMNAZER R N xml SXF, SRIGIEREURE —— 34 T5E,

INEBCEAFITE test\resources\yam BEZH IR X AT yaml H AL E T dataSources,shard-
ingRule, encryptRule %F8E, #lFa0H:

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
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shardingAlgorithmName: account_detail_table_inline
bindingTables:
- t_account, t_account_detail
shardingAlgorithms:
account_table_inline:
type: INLINE
props:
algorithm-expression: t_account_s${account_id % 2}
account_detail_table_inline:
type: INLINE
props:
algorithm-expression: t_account_detail_${account_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

BUFEIETFIUE test\resources BAZHMIRSETY N0 AT xml SXHH, BIEEIEF, yaml-rule f&
ETINE LA rule FECE X, input $8E TRANIARY SQL DL SEL, output $67E T HARFM SQL DA
280, H db-type € T SQL MY BRIAH SQL92, filan:

<rewrite-assertions yaml-rule="yaml/sharding/sharding-rule.yaml">
< -- BMHUEFERFEAXEEN 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>

EAE xml SO S TAGE, AL EAARM ) yaml BB SCHE, BAT DAE R B ST Tava (RIS
TR R SQL T

11.7 Pipeline E2E iz

11.7.1 A B/

$UE pipeline M7 HIHREIERTE
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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}/
server.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/server.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/server.yaml

test/e2e/operation/pipeline/src/test/resources/env/opengauss/server.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 & 5 8E S RAIARIEIE = o SQL it 5 | B A STRE SQL SAF ER AT R IBTEM, fit Apache
ShardingSphere FRAEIFSZIIHEIE B II6E,

ShardingSphere H #ii3Z#F MySQL, PostgreSQL, SQLServer, Oracle, openGauss PAKTF & SQL92 #ATE 1
SQL /i 5. HIT SQLIBEME &M, BRiAFAE/ D & SHFHY 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
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|—nodes

[ i e B e R B R R EE B R B R R R B R R

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__I_

[ i B e B . B

[rules

|——compute_nodes

I—onl'ine
|—proxy
F F—uu1D
A

N

I——show_p rocess_Llist_trigger
F F—process_id:uuID

I——Iabels
F F—uu1D

|——storage_nodes
|—${databaseName .groupName.ds}
|—${databaseName .groupName.ds}
statistics

-
FooF
S
Foot

ERANEE, FEFEE,

transaction:

defaultType: XA
providerType: Atomikos

# Proxy LfIMgE—4RIR

# JDBC SEfIME—#RiR

|— |—c1uster_'informat1'on

|—sha rdingsphere
I——schemas
|— I—shard‘ingsphere
|— |—tab1es # RAR
|- |——shard1‘ng_table_statistics # DRFITRIUE

—8a2dcbod97c3d86ef77b3d4651a1d7d0  # md5

# EBERER
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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

BARFEERERY, ARBERFERMENE BIERC (f140: DBCP, C3P0, Druid, 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/storage_nodes

A DUGEERE 2 BME, Al sasEsinmibR DO ZE R

12.4 $UES R/

ShardingSphere #5573 F U EHEAT N E R, &2 GFREHTEIRIUL, 7TBI%3 7 Simple Push Down
THEFRAEFD SQL Federation $AfT51% 2, Simple Push Down FH#ERFEH SQL f#fr => SQL #P%E
=> SQL E&H => SQL X5 => SQL {7 => HRVIAHAMK, TEHTLEFRED 7R T SQL
1T, SQL Federation #ITH IR SQL ##HT => SQL 4B&E => BEMK => ¥EEMRL => HUE
RIBY => BFHITHR, SQL Federation f1T5 [ ANHHH TR MBI ERIU L, TERACTHITI BT
Standard Wi, AIULEHIZHE SQL MATE . X5, $UTHIEI,

Micro Kernel

Metadata ] SQL Parse
— ] l

SQL Binder

Simple Push Down 5QL Federation

A4 ( — X
SQL Router | SQL Optimizer

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 .
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=X SQL it s M 3.0.x WRATFIE, = H ANTLR {E4 SQL i@t 5|8 4E i as, FHRH Visit F77
M AST HEREX SQL Statement, M 5.0.x iiATFFGR, @A s BRIV T e EM AR, FIRIESHE—
RFRNTISEIN AST IMARAE, 7718 NIXREREARBUHE SQL MIMRMTEE R, KIZMMRIT R, R ERATEI
PR H PreparedStatement X#f SQL Tidm i /7 ZOREE A1 RE,

THRER

s

- TRALIRSTHY SQL fiFt L RE
o A DUIRH 77 RN IR MU T sefiEek. (R T ANTLR)
« XFFZ ISR SQL AT

iz SRS
MySQL X, 7B
PostgreSQL | X#¥, 7%
SQLServer | X
Oracle X
SQL92 X
openGauss | X#F

T | I

API £

« 5| A Maven 1X#i

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-sql-parser-engine</artifactId>
<version>${project.version}</version>

</dependency>

<I-- WRIBFESINEEHSHBITER (LU MysQL A, BEILURINFIEXRIENAS, LRI URANERRIN

-—>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-sql-parser-mysql</artifactId>
<version>${project.version}</version>

</dependency>
- REUETER

CacheOption cacheOption = new CacheOption(128, 1024L);
SQLParserEngine parserEngine = new SQLParserEngine('"MySQL", cacheOption);
ParseASTNode parseASTNode = parserEngine.parse(sql, useCache);

« REX SQLStatement
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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);

« SQL &1t

new SQLFormatEngine(databaseType, cacheOption).format(sql, useCache, props);

i+
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J& sQL

UL sQL

selecta+tlasb, namen from tablel join table2

where id=1 and name= ‘lu’ ;

SELECT a + 1 AS b, name nFROM tablel JOIN ta-
ble2WHERE id=1 andname= ‘lu’

)

select id, name, age, sex, ss, yy from tablel

SELECT id , name, age, sex , ss, yy FROM

where id=1; tablelWHERE id=1;
select id, name, age, count(*) as n, (selectid, | SELECT id , name , age , COUNT(*)
name, age, sex from table2 where id=2) as | AS n, ( SELECT id
sid, yyyy from tablel where id=1; , hame , age , sex
FROM ta-

ble2 WHERE
id = 2 ) AS

sid, yyyy FROM tablelWHERE id=1;

select id, name, age, sex, ss, yy from tablel

SELECT id , name, age, sex , ss, yy FROM

where id=1 and name=1 and a=1 and b=2 and | tablel1WHERE id=1 and name =

¢=4 and d=3; 1 anda=1 andb=2 and ¢
=4 and d = 3;

ALTER TABLE t_order ADD column4 | ALTER TABLE t_order ADD col-

DATE, ADD column5 DATETIME, engine | umn4  DATE, ADD  column5  DATE-

ss max_rows 10,min_rows 2, ADD columné | TIME, ENGINE Ss MAX_ROWS

TIMESTAMP, ADD column7 TIME; 10, MIN_ROWS 2, ADD columné
TIMESTAMP, ADD column7 TIME

CREATE TABLE IF NOT EXISTS runoob_
tb1l(runoob_-id INT UNSIGNED
AUTO_INCREME NT,runoob_title VAR-
CHAR(100) NOT NUL L,runoob_author
VARCHAR(40) NOT N ULL,runoob_test
NATIONAL CHAR(40), submission_date
DATE,PRIMARY KEY
b_id))ENGINE=InnoDB
CHARSET=utf$;

(runoo
DEFAULT

CREATE TABLE IF NOT EXISTS runoob_tbl
INT UNSIGNED
runoob_title VAR-

runoob_author

( runoob_-id
AUTO_INCREMENT,
CHAR(100) NOT NULL,
VARCHAR(40) NOT NULL,
NATIONAL CHAR(40),
DATE, PRIMARY KEY (runoob_id)) EN-
GINE = InnoDB DEFAULT CHARSET = utf8;

runoob_test
submission_date

INSERT INTO t
user_id, status, creation_date) values (1, 1,
2017-08-08 ), (2, 2,
2017-08-08" ) ON DUPLICATE KEY UPDATE

status = ‘init’ ;

_order_item(order_id,

Ce b Ce b
insert |, insert ,

INSERT INTO t_order_item (order_id , user_id , sta-
tus, creation_date)VALUES (1,1, ‘insert ,
2017-08-08’ ), (2,2, ‘insert’ , ‘2017-08-08’
YON DUPLICATE KEY UPDATE status = ‘init’ ;

INSERT INTO t_order SET order_id =
1, wuser_id = 1, status = convert(to_
‘key’ )) USING
utf8) ON DUPLICATE KEY UPDATE status =

VALUES(status);

base64(aes_encrypt(1,

INSERT INTO
1, user_id = 1, status = CON-
VERT(to_base64(aes_encrypt(l , ‘key’ )) USING
utf8)ON DUPLICATE KEY UPDATE status = VAL-
UES(status);

t_order SET order_id =

INSERT INTO t_order (order_id, user_id, sta-
tus) SELECT order_id, user_id, status FROM
t_order WHERE order_id = 1,

INSERT INTO t_order (order_id , user_id , sta-
tus) SELECT order_id , user_id , status FROM
t_orderWHERE

order_id = 1;
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12.4.8 IRHS|EE

ARPEREAT_E T SO UEFCER AR R A o ok, AR RS AR, R T30 3R SQL,  MRYE 0 FrBER
ARR DK AR E (O RREFEESFS). Z2REE (0 A EERERIERTZ IN) FeERE (0
FrE¢HIBRVERT 2 BETWEEN), A7 R BEHY SQL NIR AT #E# Ho

73 P SR H P DUR A e N e A P T RCE. BRI ER T ZROVE R, BRI R RIER
BRI MBI, WAy, JOEL PR WHRISE, AP TRCER A RIS E AN R S, AT DARYE R 75
HRE IR G Rilg, WRACSHE BaER RN, Al DSEITCHTE M P 7rokiis, Aol
PEFR AL 273 R RS- S Eea BT AT, g e 6 oo A sCRsE e B BSR4 RUBE /. 1E ShardingSphere Y
LRI, SRR T 4.x T,

palaficl::

TR A B TR A =, AN MBS R, ARV B AN R /RIS X 3 A,

EiZiRH

T e RS A AR PR AT %, ERREIEE Hint ((£H] HintAPI EFfEE B EFER) Tk, JHE
R R RAATR T, WA DUgE % SQL T 2 JERIEESRIAH . I EREREIERL, rTBITH
EYER, BEXEBEERERIER SQL, B It AT DA T 70 F#E7E SQL Hhiszst. filln, &%
BT EAEE 0 RN 3,

hintManager.setDatabaseShardingValue(3);

RN HEEE N value % 2, H—NEHE t_order XM 2 NELJE t_order_0 fl t_order_1 Hf,
S SQL 4 TE t_order_1 E#fT, N772fEH API FYIRRDAENH:

String sql = "SELECT * FROM t_order";
try (
HintManager hintManager = HintManager.getInstance();
Connection conn = dataSource.getConnection();
PreparedStatement pstmt = conn.prepareStatement(sql)) {
hintManager.setDatabaseShardingValue(3);
try (ResultSet rs = pstmt.executeQuery()) {
while (rs.next()) {
/...
}
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IR

PRERS FHJE ShardingSphere BOAERAE YT F 773, BRERTEEE M & RBE RSN ESHE R
ZAIRERE W SQL, 40 BT ET SN, BHASREEARE (R), H770Hia5HfT 2 BETWEEN
B IN I, MIEEHEERA—EEAM—IE (R), RIt—5i2H SQL &R REHIF 7 N2 F M THITHY
HSSQL, ZBIBH, W% order_id RAFBUIREGHTRAR 7 F, — DN ERE R SQL AR :

SELECT * FROM t_order WHERE order_id IN (1, 2);

AR FH B S SRR -

SELECT * FROM t_order_0 WHERE order_id IN (1, 2);
SELECT x FROM t_order_1 WHERE order_id IN (1, 2);

PRI E N S AREWE ZEFEREME Y, 2501AE, R — N EYE RPN SQL U1
T

SELECT * FROM t_order o JOIN t_order_item i ON o.order_id=1i.order_id WHERE order_
id IN (1, 2);

PP/ e IV

SELECT * FROM t_order_0 o JOIN t_order_item_® i ON o.order_did=i.order_id WHERE
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);

AIPVEE], SQL I H 5 8 R2 — 5,

HR/RIRE

HR/RES R RERIEN, EIERIRIE R SCEREN A AN, IR E R 2 AR SRR & R
BN RRRA ST, MR EAREITE SQL HRECEF T RAKR, A2 AR N :

SELECT * FROM t_order_0 o JOIN t_order_item_® i ON o.order_did=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_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=1i.order_id WHERE
order_id IN (1, 2);

HR/RES A PERERRAR, TEEMER
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B8

XA EET 3 A HERY SQL,  WSRH R E AT 2 ARYE SQL SRAUSCRT DA N R FERBE ., 2R,
ESBIES R, BRI E AN BT X 5 R

EERIE

SRS B TR BET B R b 5 HOB i R AH G T BRI, FEAE A 7Y DQL
DML, PAMN DDL %, fil4n:

SELECT * FROM t_order WHERE good_prority IN (1, 10);
W23 7 A SR ZEFR R A AR, B —DLEC R M E R4, RERSULALS BT, BHE Ry

SELECT x FROM t_order_0 WHERE good_prority IN (1, 10);
SELECT * FROM t_order_1 WHERE good_prority IN (1, 10);
SELECT * FROM t_order_2 WHERE good_prority IN (1, 10);
SELECT x FROM t_order_3 WHERE good_prority IN (1, 10);

2FEFRH

SRS TACBON BRI IR, AR TR ER SET U BHR A E M a <, DA TCL IXFERH
FEHNER, EIXMEIT, SREZEERNSTEAENT G4 T ILEC R ESE, FHAERLERRT
Zans, fn:

SET autocommit=0;

1E t_order H#47T, t_order & 2 NHELFE, NLFRETE t_order_0 fl t_order_1 FHHUTIX N
PAS

~Xo

£ IIERE

ESBIES AT DCL 181F, OGBS BURZERSLHl, it — DA E &2/ Schema,
R RSB RAT IR, Bilgn:

CREATE USER customer@l27.0.0.1 +identified BY '123';

XA TR LT SRR E LB AT, DARRER customer F /AT BAVT Rl E— PN SEH,
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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, FHTESERIAFFITEHiHHFE9{E, HIaBA T 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 N R AIRENEE 2 LM% 3 5:8UiE, B t_score_0 FHIRE)/Z 90 F1 80; M t_score_1
RAPIREZ 85 Fl 75, BIMHEATEERIAFFNT, HEEMIREYT 90, 80, 85 Fll 75 ZHBHATIAI, 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
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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, B B rhBATA A E], #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,
TEHHEEVT IR I, Seata J@IT X2 DataSource #11, ik JDBC #2/E1] PAR] TC A TIZFRIE(E, [FIFF, Apache
ShardingSphere /27 DataSource £ 11, XA B ENEIEFRHITREG, Kk, ¥ DataSource
BHENFET Seata ) DataSource J&, A LAY Seata AT ZH55/# A Z| Apache ShardingSphere 53 4=
S
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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 ZA2 77 AT, KIHEES 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)
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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 £048 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#idHFHRELAINIEACE, &I pwd /2 logicColumn, T2HXZ 4
Je 5 B RA BRI TN A0, Apache ShardingSphere 5 1Hi [ FH F (1438 5851 5 1 17 i B £ &1
B SBNHAT T 5148 CARE R R I a e gt e ffe, 40 S EIFfoR

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
tables:
t_user:
columns:
pwd :
cipher:
name: pwd_cipher
encryptorName: aes_encryptor

assistedQuery:
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name: pwd_assisted_query

encryptorName: pwd_assisted_query_cipher

i HIXERCE, Apache ShardingSphere A7 logicColumn #I cipherColumn, assistedQueryColumn
BATH:AR, IRBEIR RIS, REME TE, RWR LW E R, AR

TEFR:
eSS
</>
o I AR
Eere
T - IREIRR3L

12.7.3 HEIFINZRSME

=

N

w

. SRR R RTA,

N

BiENE

HBiEMRE

HBANBE

|

EEIE

R

]
|

. Bl BB EIERE, M ICHRIEINE P R SL BT
RS MNE, $=77 (AKS) RIMERIE, ARG SEE R,
. REUIERIA APLIRO, R alSKBHED, AR B8 SO RREE T 8dm i
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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:
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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,

G = N S TV T = - 3 £ O 7 Q= N 7S = [ ] ShardingSphere WE T
% F Bt % % % 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, PERSONAL_IDENTITY_NUMBER_RANDOM_REPLACE, MILI-
TARY_IDENTITY_NUMBER_RANDOM_REPLACE #1 TELEPHONE_RANDOM_REPLACE, F /' i&n] A
jEI 2P ShardingSphere $2EEHHEE O, BATLI—EREGE L,

JRSBCRECE : T 5 7% ShardingSphere #fia & ELME NI THEMLE.  (EAM 2 BRI
HSESBCRR I €] g B A 2 5%

ARt IEd 72

BV, RMBIEEEE —K T t_user, XKREEF —PFE phone_number f#H
MASK_FROM_X_TO_Y {78543, Apache ShardingSphere <R ME, RStGMBisE
IERT AR T AN, MITTIREI SRR

N EFR:
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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 EZ] Jaeger, M Zipkin FYCHRE, R P i@ G ELEy 7 X & B 7€ 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 AYSCFE, ¥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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https://docs.oracle.com/javase/tutorial/sound/SPI-intro.html

13

FAQ

13.1 MODE

13.1.1 MODE £&1%1{ Cluster 1 Compatible_Cluster X3I?

HEEE

[==

£ 5.4.0 AT 7 TTBARFIEL, Cluster REFTRARITTEIRESSH, Compatible_Cluster N
U3 5.4.0 ZRTRAHITTEHRSE

13.2 JDBC

13.2.1 JDBC 5| A\ shardingsphere-transaction-xa-core /5, U{EE % spring-
boot B ENNNEEAIAHY JtaTransactionManager?

[Ep=

1. 7% % /£ spring-boot ) 5] K I I @SpringBootApplication(exclude =
JtaAutoConfiguration.class), ### JDBC Oracle #4 ., FRAME XK/ NELENE metadata
TCEHRN SR A IEM? [ FEEE, Oracle REMFERA, U TTHIRAMZRS, PRIFERE
AR E1S, 41 CREATE TABLE "TableName"("Id" number) JTEdE N WG SHAZ, wJ
ZZ AN SQL BB LRI BRI :

SELECT OWNER, TABLE_NAME, COLUMN_NAME, DATA_TYPE FROM ALL_TAB_COLUMNS WHERE TABLE_
NAME IN ('TableName')

ShardingSphere ffiffl OracleTableMetaDataloader X Oracle JLEWEHATINEL, BlEMNFRHIRTRSA.
FEANAXNEEE S8R ZFEHH—% ShardingSphere £ LEHECHE SQL:

private String getTableMetaDataSQL(final Collection<String> tables, final
DatabaseMetaData metaData) throws SQLException {
StringBuilder stringBuilder = new StringBuilder(28);

if (versionContainsIdentityColumn(metaData)) {
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stringBuilder.append(", IDENTITY_COLUMN");
}
if (versionContainsCollation(metaData)) {
stringBuilder.append(", COLLATION");
}
String collation = stringBuilder.toString();
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(",
"))
3

13.2.2 JDBC {§ MySQL XA E3BJ{R SQLException: Unable to unwrap to
interface com.mysql.jdbc.Connection &%

[EIk=

2 MySQL K5 Z BIAHA . HTILEE 7R MySQLS MiRARYIREN2E, i = H MySQLS 4K
BEM unwrap 77K, RAEHEE

fERRTTH: REREEZE N2 A FNAFTE MySQLS I MySQLS HY3RZf, LR BN RAA I — X &L RIAT
SR HERAN R

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
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13.3 Proxy

13.3.1 Proxy Windows If18F, i&{T ShardingSphere-Proxy, A ZEIEKT EMEE 2
org.apache.shardingsphere.proxy.Bootstrap, J{AIfi#R?

]

FELERR 45 T BAEf# & ShardingSphere-Proxy — il CLIN Al RER S8, SEERAFIFELES, ik
J7E: T cmd.exe HHUT FEHPHS:

ot

tar zxvf apache-shardingsphere-${RELEASE.VERSION}-shardingsphere-proxy-bin.tar.gz

13.3.2 Proxy 7Z{#F ShardingSphere-Proxy BIBH&E, WNRIEHASTERINFAAVEIERE?

S

= .

{#if] ShardingSphere-Proxy I, AJDAUEIE DistSQL BhASMI QIR IR M, LU T:

CREATE DATABASE [IF NOT EXISTS] databaseName;
DROP DATABASE [IF EXISTS] databaseName;

{1

CREATE DATABASE sharding_db;
DROP DATABASE sharding_db;

13.3.3 Proxy 7 & i ShardingSphere-Proxy B3, EAERAAEMN T EAEED
ShardingSphere-Proxy?

[EE

. ShardingSphere-Proxy A] ABMUE—" database server, FTDAE %24 SQL i FIHRIE,
AR HAME =7 8dRE LR, AlREl T AR T EARE S SEHI R,

. HeteMim s =7 BdEE T 2R

« DataGrip: 2020.1, 2021.1 (f# i IDEA/DataGrip I 4TJF dntrospect using JDBC
metadata JEIN),

=

N

w

« MySQLWorkBench: 8.0.25,
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13.3.4 Proxy {E FH 5 = /5 #U#E & T H % #% ShardingSphere-Proxy Bf, 318
ShardingSphere-Proxy ;& H £ 2 Database I & ;& 5 it Storage Unit, iE
‘RN

k=R

1. =8B E T B8 ShardingSphere-Proxy Hf &% % —4% SQL &M CEE, 4
ShardingSphere-Proxy 1% f flli# database Bl# R HTEM storage unit i, ShardingSphere-
Proxy JoiEHUT SQL,

2. HEFCOIE database HiFEM storage unit ZJEE#H S = HEURE T BiER,

3. AX storage unit NIFEEIES%, HXNH

13.4 9K

13.4.1 535 Cloud not resolve placeholder *-in string value - &5 BIfRR 5 %2

A% :

ITRIETHRIRFFATDAUEA ${. . .3 8 $->{. ..}, {HATES Spring AG BV SRIAFHSR, KIIE
Spring AR AT RIEARRIRFREMEM $->{. . .}

13.4.2 535 inline RATVREISGRARIBINF =32

k=

Java RUREEARRRSE RO L, (H2X T inline FXX Y Groovy EENIAE, FEHARRRS: RZFF RE
TEIRTSBRIZ BB R TR A/B B0V A.intdiv(B),

13.4.3 TRNMRIREBL/HIBESESR, RERERFTESRNKRBIEEESR
Fnyea?
| %

AFZ, ShardingSphere <= HIH A,

13.4.4 D HIIEE T 22 A Long B SingleKeyTableShardingAlgorithm, i&Z|
ClassCastException: Integer can not cast to Long?

A% :

DA PREUE FE R A% BN 7 B BRI B — 8, 0 Rz BN int(11), 7ZRUFx
W53 28BN Integer, AMSRFRZERCEH Long 241, IEHREREE % = B 2R A bigint,
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13.4.5 [9 K. PROXY] 23 standardShardingAlgorithm BE X &%, $8E
7 Comparable FIE{KEE AN Long, BEIEFERPFEERH bigint, HIN

ClassCastException: Integer can not cast to Long &,

g
oE

2 doSharding J7ikR, REWFETE A Comparable BARKZEA i27E doSharding 75
IRSCEHON R TR, BT DAZ% ModShardingAlgorithm#doSharding 7%

13.4.6 53k ShardingSphere {REHIRNAD RN BE T RRBEATARTESN, BE
BRZAEER?

Ep=2

= -

ShardingSphere K snowflake L/ NBRINRY A 20 B 1 TSRS, FH T RIE A XNAYIE G R A BAJC
HEHAE SN EE SR BT, R B A 3T DALCRUE IS NS, (HICIEARIEESE, M snowflake HLI%H &
J& 4 RLRAERI—ZR N VTS E, K, RZEDNIFLERS, &ia 4 AT LRUEAK, Kt
R EA G R A4 BB TR LREE &, 18 3.1.0 IRAH, BERZ HEEMRECAIRER, S
M.: https://github.com/apache/shardingsphere/issues/1617

13.4.7 53 R A0MEITE inline 3 REERES, RIFHITSCEZEITIE(E (BETWEEN AND. >, <,

>=, <=)?

1. FEHH 4.1.0 BUHE SRR,
2. VARDUFECEDT (FREERENZ, WA NEEE RS R By &8s —170%):
« 4x fftA: allow.range.query.with.inline.sharding &N true BIA] (BRIAHM false),

* 5.x filRA: fF InlineShardingStrategy H§ allow-range-query-with-inline-sharding &
BN true BIA] CERIAH false)

13.4.8 DB A AFKIEM T KeyGenerateAlgorithmiEZE[d, HEIE T Type, EEH
EXMD RN ERKARTER?

[EIk=

Service Provider Interface (SPI) J&—RiN T #¢EE = /7 SCBNaky R/ API, BR TSCEIREOSN, EHEE
META-INF/services H O EAT N SCHFRAEE SPI HUSEEIZE, JVM A 2 MEIX RS, AR SPI 75
R, BARBEITHER, 59 NE# KeyGenerateAlgorithm #[1fH[F], Hfth ShardingSphere 4™
J D Reth 7R 2 AR R 77 S A REAE K
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13.4.9 73k ShardingSphere [5 7 X EHFNAHNBEERZIN, TESIFFEEN
SpES: ¥

A%

SEM, ATPASCRR. (ERA: B8 A AR, BRRER R A B8 FRFENE 2 i, BT Shard-
ingSphere HANKIGEEHE FER FRE5H, R4 B3 52 SRR LS SQL HNRY, (Kl ShardingSphere
TIERZFBRNT N B, A B R R, WIETRoGE, RlIERIRE]; # B RN
FBEHR, ShardingSphere JTCIEMNT H oy A {H, SESQL EHEZ KR, MMM I ERMIE, iR
A E S FHOR A A RTHE 55442 INSERT SQL AR &S H R —5Kk 3R, [Rlitk, HAHREIZ3RM INSERT SQL,
SR EsIIES GRS

13.5 DistSQL

13.5.1 DistSQL £/ DistSQL RINEIEIERY, WA E BHE XK JDBC EIZS T ER
AEE?

1. WFHEENX JDBC 24, EHH urlSource A HE X dataSource,

2. ShardingSphere W& T REERMNSEL, 1 maxPoolSize, idleTimeout &, NFIGMEE
HZHELE, 151 dataSource HJEId PROPERTIES f87%F,

3. AEMINESE HH N4,

13.5.2 DistSQL fEFH DistSQL fif% storage unitBY, I Storage unit [xxx]
is still used by [SingleRule],

B -
1. BRSSP storage unit FICIEWMER.

2. #i storage unit A single rule 5lH, HMHF#IART AZIGIZRRE, AT A INATIZSEL
ignore single tables #EAT5R IR,

13.5.3 DistSQL {£ A DistSQL F N IEIEES, HIN Failed to get driver
instance for jdbcURL=xxX.

Ep=2

= -

ShardingSphere-Proxy 7B I A A NN jdbe IX3f), FFERF jdbe BN ShardingSphere-Proxy
fie £ fe By ext-lib H3%, #ld0: mysql-connector,
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13.6 Hith

13.6.1 H{thiNR sQL 7 ShardingSphere M ITAIEM, ZINEIAIR?

A% :

£ ShardingSphere-Proxy DA ShardingSphere-JDBC 1.5.0 iRA Z 5L T sql. show FYECE, ATLLKE
fiEEte SO S JE ) SQL PAS 28 % Hh 2= R BHE TR AV A 7 5 B2 ERTENE info Hi&, sql.show AL E
ERINKH, RFEHELECEF H. > FER: 5.xALVE, sql.show AN sql-show,

13.6.2 HthFiRiFER AT A HIHRIFTEIR? IDEA RRS|ERNNE?

(e -

ShardingSphere ffi ] lombok SEHIR I, X T H 2L ZHEMT, 1ES% lombok HM, org.
apache.shardingsphere.sql.parser.autogen 8 NS H ANTLR 4K, B PABATRA R @4
PR AR

./mvnw -Dcheckstyle.skip=true -Dspotbugs.skip=true -Drat.skip=true -Dmaven.javadoc.
skip=true -Djacoco.skip=true -DskipITs -DskipTests install -T1C

A ok B B #ow org.apache.shardingsphere.sql.parser.autogen.

PostgreSQLStatementParser % Java XfFH T A, BUAECER IDEA AIREARSERIITZ X,
AJDLJE%E IDEA HJ@M:: idea.max.intellisense.filesize=10000,

13.6.3 H1thfEA sQLSever #1 PostgreSQL B, BEFIRMIIBZSHEZE?

A%

= .

SQLServer Fl PostgreSQL ZRECAINAIG IR EFI= k44, Filan, 40 SQL:

SELECT SUM(num), SUM(num2) FROM tablexxx;

SQLServer ZREXEIIFI N FHFEFI (2), PostgreSQL FREXE|IF A sum I sum(2), X532 Shard-
ingSphere TEG5RIAFF I TCIEENIE N AF T HIEE . IEFEHY SQL B kN N :

SELECT SUM(num) AS sum_num, SUM(num2) AS sum_num2 FROM tablexxx;

13.6.4 EHfth oracle HUEZEEH Timestamp A order By iZAHIH B EIRT “Order
by value must implements Comparable” ?

GES

(=)

A B RE R T XEWA: 10 BEB3 JVM 24 “-oracle.jdbe.J2EE13Compliant=true” 2. i
WA E I H WG LI % B System.getProperties().setProperty( “oracle.jdbc.J2EE13Compliant”
,  “true” ); JRIFW F: org.apache.shardingsphere.sharding.merge.dql.orderby.
OrderByValue#getOrderValues () FHiEUIR:
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private List<Comparable<?>> getOrderValues() throws SQLException {
List<Comparable<?>> result = new ArraylList<>(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;

f# T resultSet.getObject(int index) 771%, ¥ % TimeStamp oracle X4 oracle.jdbc.J2EE13Compliant
JE 1 HI W iR [B] java.sql.TimeStamp 172 HE X oralce.sqLTIMESTAMP ¥ . ojdbc Ji# ora-
cle.jdbc.driver.TimestampAccessor#getObject(int varl) 7j7Z:

Object getObject(int varl) throws SQLException {
Object var2 = null;
if(this.rowSpaceIndicator == null) {

DatabaseError.throwSqlException(21);

}
if(this.rowSpacelndicator[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. Hith 491



Apache ShardingSphere document

13.6.5 Hfth Windows IFiE T, i&id Git 52f£ ShardingSphere /RIS AT At ART 4R
T, WNEIfRER?
B -

NORUETRASAY AT, ShardingSphere i MIVEZIRIE, T7IEMAS S an 44 BB B, A
475, WILRIRESBER R AR K, HT Windows RAH Git 2 F msys RiEN, BfFH T
[HARAE Windows Api, FRH$ISCHESARERE 260 NFRF. MR RUT: ¥THF cmd.exe (IRFREN git
MEPAEZES) FHPUT NER @S, AIRAE git KR SU44:

git config --global core.longpaths true

WHRZE Windows 10, 75 2B F M RECH KNS, MRBIERAN XA KERT (FEHE
B > EFMREmESS P AIE HKLM\SYSTEM\CurrentControlSet\Control\FileSystem
LongPathsEnabled, 2%/ REG_DWORD, Ji%EN 1, > sE NRG X M tHiL B ER, A “dnigd
WRME”, IRIGTEFT TR RGN “THEAVE R > “BRENT > “R&” > RS, tEAMNE “ 8 H
win32 K12, SF¥H: https://docs.microsoft.com/zh-cn/windows/desktop/Filel0/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

13.6.6 Hfth Typeis required R EMB RS E?

EF=2

= .

ShardingSphere HRZ DIRESLHIERINNETT AURIEIE SPTIEARI T GEMAYT, WMo fm 3w, b
3, XEDREENACE T type FADRIHA WA SPI SLH, KL L B S AR fia e 388,

13.6.7 HttARSS BENETUNIAIANIR metadata NIEGEE?
[\ %
1. AE4.0.1 DL ERIRRA, DARS metadata AUINEGHEEL,
2. ZRIRRAHRER, K-
« BB max.connections.size.per.query (BRIMER 1) & (A >=3.0.0.M3 AL T 5.0.0),

- ECE I max-connections-size-per—-query (BRIAEN 1) W& (A >=5.0.0),

13.6.8 Hfth ANTLR {HHTE src KB R TERMRIE, BFHIRER, WNAER?

[EIk=

3 Settings -> Languages & Frameworks -> ANTLR v4 default project settings Bt B4 B AHS Y H H B %
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Settings
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