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1.1 ShardingSphere-JDBC

TERONEE RN Java HESE, 1E Java [ JDBC 2R HAVAIIMESS . EERZ P in EDERHRE, P jar iEX
TRBEARSS, TCRRAIMIBRIAORT, BR SRRk JDBC K3, 52237 JDBC FI4F ORM HEZE,

« JEHTFE{3T JDBC #Y ORM #EZR, 4: JPA, Hibernate, Mybatis, Spring JDBC Template 5{E %
{5 JDBC,

o SCRHTAAEE =7 BRI ERE M, W1: DBCP, C3P0, BoneCP, Druid, HikariCP %,

o« XHHEESSI JDBC MTE RV AR, HHR{SCHF MySQL, Oracle, SQLServer, PostgreSQL PAK AR
T SQL92 FrifE HIEHEE,

1.2 ShardingSphere-Proxy

TE N E A R R R, $R AL EIEE T H R R B AR SS R AR, T O S TE S RIS
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(4n: MySQL Command Client, MySQL Workbench, Navicat 5§) #{F£#iE, *I DBA # k4,

- MINHEFEEER, AT ER Y MySQL/PostgreSQL .
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1.3 ShardingSphere-Sidecar (TODO)
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3.1 ShardingSphere-JDBC

3.1.1 1. 5|\ maven i

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

EE: 5% ${latest.release.version} B NLIRHIRAS,

3.1.2 2. #iNECE

ShardingSphere-JDBC F] DB Java, YAML, Spring @& Z&)fl Spring Boot Starter iX 4 ffi
JIRETECE, SRRy RIAEESHECE T TRIEES W E T

3.1.3 3. SIEELUER

o ShardingSphereDataSourceFactory T F R W R E N R K
ShardingSphereDataSource, ZANZLIME JDBC WIFR#E DataSource 21, B T E4 JDBC
Tk, SU#H JPA, MyBatis 25 ORM K%,

DataSource dataSource = ShardingSphereDataSourceFactory.

createDataSource(dataSourceMap, configurations, properties);
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3.2 ShardingSphere-Proxy

3.2.1 1. FINECE

% iE%SHARDINGSPHERE _PROXY_HOME%/conf/config-xxx.yaml, FEIHIESWEE T,

% SHARDINGSPHERE_PROXY_HOME%/conf/server.yaml, VEIEIES WA E T,

3.2.2 2. I N

QIR JEYRIESE PostgreSQL BfEE, NREE S AFIMEKAL,

an R fE ue E % MySQL £ #E E, 1§ N #{  mysgl-connectorjava-5.1.47.jar, Jf ¥ H K A
%SHARDINGSPHERE_PROXY_HOME%/1ib H%,

3.2.3 3. BalRS

- (HEHBOABCE TN

sh %SHARDINGSPHERE_PROXY_HOME%/bin/start.sh

PRINS BRI N 3307, BRIABCE X HEN: %SHARDINGSPHERE_PROXY_HOME%/conf/
o HE S R B S H

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

3.2.4 4. {1 ShardingSphere-Proxy

TA4T MySQL 8¢ PostgreSQL % i < E %1% (¥ ShardingSphere-Proxy RIF], LA MySQL 255
mysql -u${proxy_username} -p${proxy_password} -h${proxy_host} -P${proxy_port}
3.3 ShardingSphere-Scaling(Alpha)

3.3.1 1. iR E

i %SHARDINGSPHERE _SCALING_HOME%/conf/server.yaml, FEIEIES WL H Tt

3.2. ShardingSphere-Proxy 8
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3.3.2 2. G| N
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an B fE ue E % MySQL £ #E E, 1§ B #  mysgl-connector-java-5.1.47.jar, Jf ¥ H i A
%SHARDINGSPHERE_SCALING_HOME%/1lib H%,

3.3.3 3. BEiRS

sh %SHARDINGSPHERE_SCALING_HOME%/bin/start.sh

3.3.4 4. £33

AR HTTP #2 HEFIERAES5,
HEIEZ W T

3.3. ShardingSphere-Scaling(Alpha) 9
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AE TR Apache ShardingSphere HHCHIRME S S TIRE, B8 2 FHAH I B - i,

4.1 #iES R

411 5=

ERAE AR P8 2 R — RIS R, (EVERE. Al FITERISZERCAIX =75 T B2 Tl 2
BRI =,

MPERETT R E, TR RAUEURE R Z R A B+ RIRAINRS|, R RELBENER T, RIIRE
AUSE It A CEFS AL VT IRIAY 1O RECE N, BEm SEEPEREN TR, RN, SR TTRER MG E$
B O RGBT

MATRITERI T TR BE, IRSFACHITOIRGER, RESIAEIBUVNRARIBERY %, ROLRSERANREIESN
W ERIREZ b MR — AR A, B RIERR RN, CABCRBNEDURIE, BRI T,
NN RGN,

MIBHERRATT S E, 24— MR HIFFREGRAZIBIER E, X DBA Ha4E LI 2R, Bl
IR K TR A AR B SR B AN A AR, — MR IE, B — S A SE B O B B B (E
fE1TB 2 M, 2 A FRRTER,

TER G R PRI PR TCTR TG R T 7 R R IR 0L, ReBSia 7 1 22 S A2 SR A1 7Y NoSQL 2%
ISR EZ . H NoSQL X} SQL FIAMAME AR A SR AT, 5 ElIES XABEBIRER MRS
LIRS B — i, MR AR R REAA AT 18],

Bl o PG RS R A7 A B — 808 P A R 0 Bt T R 2 e R s b DU EN BT e
HSTLAR FT PERIRCR . BliE o Fr AT BOR N R ARRBHR AT R R 7 ER R RETAT LA
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BEHSH

I SRR AN EE D F, XAy, BRROESELELTH, £Fo i, —M
PEERZ D EEREA R, BRI NERFERNS, Moz m, MRS RRITIHE, 2mE)
ARBESEEF, IWTRE D 2 EEAR R SRR, TERR TIRIELSRE, FHPRMITRRER

73 BN F R A R T SR

SELECT * FROM t_user

SELECT * FROM t_order

SELECT * FROM t_user

11

SELECT * FROM t_order

K1 EEHDH

e FL o0 Fr TR B AR A TIARS, EHRTE, BRI BRI 55 7R PR 2 (R R T H,
ERHICEE LRI SO, E 770 AT DA s B AN U5 I B R A R, (HJCTEIRIG. QiR
Hifn e, RAHREEEE RN B STRERERIBIE, WTRZKo ARkt — A B,

KFEZH

KT B XAR AR . WA TERED A, EARREIRRIE L S, mREEd RN (8
HINTFED, HIERAMMNSEIE D BE 2 MRS, SN0 e SEIR—Y. fl: RiEE
o R, BEERAICRMA 0 F (830, FRERIVCRBA 1E (B8R, WTHEFR.

Ko Fr WGBSR T SRR BACIRIESR, I BT RAX B, 20 P RAVARIERR IR TT R,
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SELECT * FROM t_user WHERE id=1

SELECT * FROM t_user WHERE id=2

Il

id%2=1
SELECT * FROM t_user WHERE id=1 |::>

id%2=0
SELECT * FROM t_user WHERE id=2 I::>

B 2: Ko A

4.1.2 Pk

BREAE T A RR TYERE. PTRPE DU B s IR S SF A, (E A NIRRT T R AR, B
FIN T HrHIA L,

TEOR G I BIGEL ) 9 PR 9 3R 2 JE OB, 2 FH T e AR AR 280 2 P RO 0 P 4R A AR 15 S e B B
PR E SR —, TR EERIE R TR I B AR A Y 2 R R

PR, RERSIEWRAIZTTAE BT BRI R SQL, 1E0 R ZJa BIEHE R I A — 2 RERS IE R
BT, BN, pRSBERGIAMELR, S0, HiFE, RenHFRIER AL,

B PR SS MR BRI T H . SFERADER, WTDER AR R IEILT,
REMERAMES, TR EAR R R R0 R 0 N E SR AR, 7 ANGERE 85 1 555 117
&, A STATERFFFEFH—BE, MET XA o mHESS BT EH RS R R TTiA R
RRTRE, FERBELIRM ESLAIRAER], ITRZ R R — SRR R AU — 8 F 5,
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4.1.3 BFx

REGEIML I RS R R IRENR,  TEAE A 75 R B G  FH — N8 R — R K0 e Z JE R A B
#f, J& Apache ShardingSphere %457 B 3 2% H R,

4.1.4 ZiOMER

=ik
<~

AT R AR I ROES, A
* SQL #OMit&
 FRROIEE
- BLEROBES
- fTRIE
A
- SRS T

sQL
BIER

AR HIEGERE (3R) M ENZ ARG RAEFR, B 1T AEGERE FREEIR DR 10 K%, 75
A2 t_order_0 % t_order_9, fhfiIfiB#HRZ N t_order,

TE0 R B SRRV FEER . B EASRBIFE) t_order_o | t_order_9.

HIET R

Bz i/ NI, MBHRIRAFMEIERAMN, #: ds_o.t_order_0,

HER

BTN —8RFERMN TR, Hla0: t_order M t_order_item &, ¥IIEMR order_id 774, W
Ik RE N ERKR, BERZAMZREPERNASHINE R/RFCE, R RRCRE K AIR
Fto ZEBITERA, ISR SQL y:

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);
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FEARBCEFERRXRMN, WD order_id KEUME 10 BHZES 0 f, HEUE 11 BHES 1 4, I8

L HEHER SQL RZHN 4 45, BENEIONE R/

SELECT 1i.* FROM t_order_0 o JOIN t_order_item_0O i ON
order_id in (10, 11);

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

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

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

ERBHTERXAG, BHISQL MiZH 2 %&:

SELECT 1i.*x FROM t_order_0 o JOIN t_order_item_0O i ON
order_id in (10, 11);

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

.order_1id=i

.order_1id=i

.order_1id=i

.order_1id=i

.order_1id=i

.order_1id=i

.order_1id

.order_1id

.order_1id

.order_1id

.order_1id

.order_1id

WHERE

WHERE

WHERE

WHERE

WHERE

WHERE

Hrp t_order 1£ FROM Wy =M, ShardingSphere ¥ DACAENENERN TR, AR AR
SR ERAFME, B2 t_order_item R HHER B t_order %M, BIERZIFAIN

X e AR A,

I &%

TR E I B ER IR AR, REWNRPEIRES N EIRFEPYEe -8, EHTEREER

REFEGIFELIRIFETREE M5, Bl 7IEE,

nh

DhiE

MF 0 R EEEE B, BREIEE (R) ACHRRISCHE TR, B RITER AP AT B 3 B RO
R, WRTEREE N 5B SQL AR TE v By, KT ams i, MhRERZE. bR TN B 7B

% FF, Apache ShardingSphere 37 FiiRIEZ N FEGHIT I Fro

4.1, BIERH

14



Apache ShardingSphere ElasticJob document

DREE
WS B EAE F, SEiRET =, >=. <=, >, <. BETWEEN I INZ3F . 2 F EikBEEN 77T
RAEBATEM, PSR RIGE AR S,

B2t 4 ®py A%, BT 0 EEMS LI EEMER, RHIFRIBENE S RS, s
ARSI SRR R, IREEESERAMER, FHRAHR LN R E BT AR ik,

- bnitE e RTE
Xf M. StandardShardingAlgorithm, A TACHRE A s —SEAE N 70 FrBd i =, IN. BETWEEN AND. >, <, >=,
<= BT iR, FERCA StandardShardingStrategy fii o

- SE R
X ComplexKeysShardingAlgorithm, A TACERE A ZHE N7 it T s, 82 Mo i
HIZHERE IR, TENMAFAZE BT EPE R E, TEAE ComplexShardingStrategy {H .,

« Hint 7 &%
AR HintShardingAlgorithm, TR Hint 1770 U5t 75200 HintShardingStrategy {8 /.,

palal

wE M R, BT RERNYE, RHEMS M E, BRI T 0 AR Er2 s i + o
FRIR, MRt ikiig, HarfEft s #o ok,

o FRUESD R

AR StandardShardingStrategy. fefftxf SQ L IEAJHHY =, >, <, >=, <=, INFI BETWEEN AND HJ%3 Jr #§#/E
X ¥, StandardShardingStrategy HSZH7 77 Fr i, $24H PreciseShardingAlgorithm 1 RangeShardingAl-
gorithm WP Fr L %, PreciseShardingAlgorithm 241, F T405 = F1 IN #)43 /.RangeShardingAl-
gorithm JZAi%RY, FITALHE BETWEEN AND, >, <, >=, <= 72}, UIHE AL & RangeShardingAlgorithm,
SQL AHfY BETWEEN AND 4% 8 4 ZE RS AL P,

- BET R

XM ComplexShardingStrategy, & &7 ik, f2HA SQL IBAIFH =, >, <, >=, <=, IN I BETWEEN
AND 53 Fr#81E3#7, ComplexShardingStrategy X##Z 70 i, HTZ 52 AN XRE 2%, Kt
RBATE Z RS, MR B REHE DI R ERFEE 20 BT, el N A& S,
TRELRKHI RIEEE,

« Hint 53 /73R

XtR HintShardingStrategy, i#Jd Hint 55 B M AEA SQL HHREL S B 77 SN T 20 F 3R
o ARG

X} . NoneShardingStrategy. A~ F [5RH%,
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SQL Hint

XFo R BAE SQL W, 1 EMANE SR e %5, Al SQL Hint RIGEFEAND FFE. i
NERRSGE, %A TERERDE, MEBIEEPH L TE, SQL Hint 2@ Java API f1 SQL £
(szan) Wik U, PEIETES R0 Fr ik,

ficE

el

RN EREAL, UESEdEELE, RE, FeRICE RS BB,

iR RECE

H SRR,

RECE

HRRAIR, BT RS RN EIACE.,

HIETRECE

MTEERER S BELRIIBIR KR, Al NS oA B & SR K.
FREER RS N BIRTRA RIS RS, Blan:

dbo

I—— t_ordero0

L t_orderl
db1

|—— t_ordero

L t_orderl

il SRR SRR

db0.t_order®, db0.t_orderl, dbl.t_order®, dbl.t_orderl

- HIEX M
feldER 2RI AR E MBI 246, BiIg:

dbo

I— t_order0

L t_orderl
db1
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|— t_order2
I—— t_order3

L t_order4

AR BHETT RECE LT :

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

D RERBEE

X0 Fr SR 7 BAR TR 7 SRR 70 SRS AR AE L
o BRI T R

Xt BT DatabaseShardingStrategy, HIT-HCE HHE# I BLH B &R,
« RITFREE

X BT TableShardingStrategy, F TELEHIEHIECH HARE, % BARREATE S ZEHER BAREHRTRMN,
W57 P R R A S BRI 73 v SRS A 45 SR A

AR SRS API 52 2 HH ],

B8 F R RS

TS AR P v A AR S AR R A B 7 2, M X B E A,

TRER
SCEHAL

AL BRI RIS — MR AT RIK IR B RO A 3 2 A

TEEBRI R A AECE A, FEEEBET SR 2, RENEEREHGIER S AW, mid
Fr0R ] DUA Rt fay (L B 1 R B LR &,

MNFE IR R R, [ Java RESIFAE I TERENS —EH, BETREXBE R EE, A
DA U BCE — R, 005 TR 5 17 i,

EELEA

TFRIZREHIEFEEM, RAFEERERHEH ${ expression } 3 $->{ expression } FrIRIT
FORIEM], H AT SCREEET S FREIEX AN ECE, 78RR N A SE Groovy BT,
Groovy REWE TR E10E, 1T3RISIIREN s, Hlun:

${begin..end} FRVEH X H
${[unitl, unit2, unit_x]} FTRREME
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ITREKPURHINESZ A ${ expression } E $->{ expression } KKK, BPRIKXARL

(1925 A ST T RIS Rl T 8RR

g, PARTERIA:

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

BRA RN

online_tablel, online_table2, online_table3, offline_tablel, offline_table2,

offline_table3

REHETR

XTI o3 AR BT R, AR EREE AR -

dbo

I— t_ordero0

L t_orderl
db1

I— t_ordero0

L— t_order1
FATFOR AT AR -
dbs{0..1}.t_order${0..1}
BH
db$->{0..1}.t_order$->{0..1}

XTEE HIBET R, WERBERETAN R

dbo

|— t_order0

L t_orderl
db1

I—— t_order2
I— t_order3

L— t_order4
FATFOR AT AR -
db0.t_orders${0..1},dbl.t_order${2..4}
B

db0.t_order$->{0..1},dbl.t_orders->{2..4}

T ARISREEGET A, WAl OB TR RTGACE, (R EIRSSan T

4.1, BIERH
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dbo
I—— t_order_00
I— t_order_01
|— t_order_02
I—— t_order_03
I— t_order_04
|— t_order_05
|—— t_order_06
|— t_order_07
|— t_order_08
I— t_order_09
|— t_order_10
I—— t_order_11
I— t_order_12
|— t_order_13
I—— t_order_14
I— t_order_15
|— t_order_16
|—— t_order_17
I— t_order_18
|— t_order_19
L— t_order_20
dbl
|— t_order_00
I— t_order_01
|— t_order_02
I—— t_order_03
I— t_order_04
|— t_order_05
|—— t_order_06
I— t_order_07
|— t_order_08
I—— t_order_09
|— t_order_10
|— t_order_11

I— t_order_12

|— t_order_13

I—— t_order_14
I— t_order_15

|— t_order_16

I—— t_order_17
I— t_order_18

|— t_order_19

L t_order_20

A DMER TECE RT3, eBCE ESATRAEIE T N, HEREASRISRNEIET R, BAAATRIAX
HR/RBRERHE, BshHEE], ARG, AATRIEAT DRI :
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db${0..1}.t_order_0${0..9}, dbs${0..1}.t_order_s${10..20}

%

db->${0..1}.t_order_0$->{0..9}, db$->{0..1}.t_order_s$->{10..20}

RESREE

MNFRE D0 AR = 71 IN T2 7T SQL,  A] A A THRIA AU S 77 L EL

TTRISANER I FRIAAA T L2 — B Groovy {U, AT DMRIE 2 A AT HH RT3, IR EIAH R Y HSEEL
PRIR B E SR AR,

flan: 3210 NE, RBECH 0 FIEHEES0Y 0 EREIR, FEECY 1 FEHEES0Y 1 FEERIR, DAt
K, MTFRRF BIRRATRIA

ds${id % 10}
s

dss->{id % 10}

DHENER
SCEHA

EGEBER I A, T8 B E RGO EAT R, M MR X T KR A 7 HH R SR,
Ebin MySQL I E M98, Oracle Y FHISE, BdED Fa, AREHET AR ERME—ERZ2IEERT
AR, R — MR ARR LR R < A B 8 8 i T oA AR A R E . mAARNEE Y
A BRI ERD KA 7Ok i, ([EFR5IATIMISGERN, fERERTT SRR = 2B e
{38

H BiA VR 255 =77 i 77 S8 AT DLSE SRR DU N FIRE, 40 UUID SREERPE R IR AR E S #, sy
FINERAERIRSS . N TIHER P EM. WREARM A ARREHRZRITFRR, Apache ShardingSphere
AR T WE R AT #A KA, 40 UUID, SNOWFLAKE, i & th 74 3 3 g Al a4 1
JIER A BATSEEE A E X E T A R

RNERNEREMSS
uuID

SR F UUID. randomUUID () I RS2 A2 i,
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SNOWFLAKE

FE7 A AU B B AR R AT AL B DR AT R ROR S, BOAFESFAERIE (snowflake) A25L 64bit HIREE
LG

FRIEZH Twitter AR A TR REE, CRERIE AR SRR ERE M, DR
FHRAIE R,

SRIRIE

FER— NS, CECREE N R RUEAES, AR R FE R IEE AR RUE, (R BT A
AR RPIERER, HAA MRS AR TN EIES, AL R 3 SR A NS a] U 2 B A
AP, ZHEARIE TR BRI R =S, BiI40 MySQL Y Innodb f#1#%5 5 T4,

RS EEARN T, ZHRRREREE 4572, WNEMEURA 23R8 1bit FFS50L. 41bit B E]
Bz, 10bit TAERFEN PAK 12bit 241540,

« FFEAL (1bit)
WAL, ERNE,

- INEEANL (41bit)
41 NI R ELRT DAA NI Z RO EOE 2 Y 41 IRR, —EFEHNZECE: 365 * 24 x 60 x 60 *
1000, JEidHHERH:

Math.pow(2, 41) / (365 % 24 x 60 * 60 * 1000L);
ZERY)ET 69.73 4F, Apache ShardingSphere FIEEHEIENINAIZTM 2016 &£ 11 A 1 BEF A
h, AIDAERIZ] 2086 4, HHIGREM R4 ARH D RAAIER,

« TAEHERRAL (10Dbit)

ZFRASAE Java SRR ME—/Y, NERIE AR 0N AR B PRIE B D AR id BRI, IZ(ERIA N
0, AhEEMIRE,

- FHISAZ (12bit)

ZFPHIE FIRAER — D= P NAERRNER 1D, WERFEIX DR 2L BATECR @ 4096 (2 B9 12 UFF), R
LEMAEFRE T2 N,

TR ET RIS L T E,

N R T2

MRo5aeitphEk = SEC-AEREE T, RIEA X 8RS RME T — MR E DN B a2
B QIR Eh EER AN R KA BRI Z RO EEE, WS, R ARDRTEREN, BN
T A AR 2 S R IN B[R]0 B B fm — I R B A AR N [ J PR AR T A, B KA A I B (1 4% 22 RO B
BIMEDN 0, AlEdE MR E,
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41bit AEIBL(L 12bit F7IS4z

A
| \

0 0000000000 0000000000 0000000000 0000000000 0 COOO0O0000 V000000000 0O

I ——

1bit &1 10bit T{EHFENI
eSS : 241 /(365 * 24 * 60 * 60 * 1000L) = 69.735
TiEHEEE . 210 = 1024
R ARIEREFAITPS : 212 * 1000 = 409.6 75
& 3: BirEE
BREI5Y A B
SCIRENAN

JEIL AT SQL WEAHRENS F S 53T 5 /2 Apache ShardingSphere % SQL 242 AMSLH 5 R,
¥ SQL BT E ST 40, WITERMT R, FERH,

TE—E N RN, DR EEFAELET SQL, MALETIMNISSEE, FIthFHERAE—rE SR
E R EERT, £ Apache ShardingSphere HIY{# Hint,

SCERAN Y
Apache ShardingSphere {#H ThreadLocal E# 7 A i##E, AJLAUEL SRR TT A HintManager H
Ao &, %o R SR AE S BTSRRI AR

bR T @ g AR Y 75 T A SRS 4 B B, Apache ShardingSphere M i1-XIiEIS SQL HHRFZRIEREH 7720
5| Hint, fFF&E AT DR B I0EBARY 77 X8 A 1% 068,

TaAE 17 9l o0 Fr s R SQL R RTCIUR AR RiZ i, EREE B haE B E a1 .
4.1.5 RIZEIM

ShardingSphere 9 3 P fATEIE 7 i EEFER 22 B, o0 sQL BBt => HiTEML =>
SQL E&EH => SQL 2E => SQL 1T => HERAHMHREHK,
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SQLAEERT

=111/ R

SQLEEH

sQLS

SQLAAT

4: 77 Fr A 1A

4.1. BIESH
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SQL itk
S NEEFRATRIEIR AN, JCIEITAIE RN 2 SQL 7 5 A — NN ARAT I BA TR, P TE IR T 2

Xf SQL MEATPEME, FERAARMRIIMANT £ T Mt b Pk, R, HEF Il DIl RERELL
DUUER. BRI LU AT RERR ZE 2T S A ATRIFRIC,

MITERNIL

BT 4 PF, W OR %5,

SQL & H

ARAEAEAT & R SCUCECH P ECE R 7 i, R S, B RTSCR A B iR

SQL AT

R SQL T NEE LR FEH A PUEMPUTHIIER, SQL 5 7 NIEMIEM G ML s

SQL H1T

i 2 LA T RS IT,

L£RIFH

R M PUTEEREIIH DUE @ 5 — /Y JDBC % it S55RIVIFEILFZIAIE, A7 IAFFFI(E R0
FRFHEAFFX) LR 5K

T

N T HAGAETES, SQL ZHAM MK, AN, EMRAR—TEHNgZIES, Bt SQL HyiExE
1TEtr, St EfhmiEiES (W JavaTB5. CHEHF. GolBaH) HIARX I,

HRIEEN

FNTI AR S0 AR AR R TE TR AT 1RTA MR8 HI TR SQL IR AR AT IR 775, FR2N Token, FF
MR A AR TS S PR R 8, REIO Ry, RIAK, FHENRER. BEREERTTES
R SQL Hei Ml R IE R

fgan, AR SQL:

SELECT id, name FROM t_user WHERE status = 'ACTIVE' AND age > 18
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[ ] [ FIELDS ] [ ] [TABLES ] [ ] [CONDITIONS]

status

5: SQL fli R IB I

fietir < JE B A AR TR UL

N TETHR, MRIEER RIS TH Token HZREFR, LR Token IZLGFRTR, KEFRHE
H—B R

wa, JEIAMRIEER AR R G TR LTI, IR A AT RERES S A E, o A
AIfENT | TS S E IR (Select Items). &IFE (Table). 73 /4%t (Sharding Condition). HIH
FHZE (Auto increment Primary Key). HEfF{EE (Order By). 774(EE (Group By) AN TIfEE
(Limit, Rownum, Top), SQL MJ—{RENTIIFEEARIHE, — 1 Token #% SQL JE AR FAK RIS T
fietir, TEREIRS .. FIERISMEIEZE SQL 77 S RE, TEMATRUUR ML T &K EERER SQL 77 & T4,

SQL fi#t5| 2

SQL fEHTIE N 2 I 267 fhR D, HPERERIFR A R iR EE A HI B I5hR. ShardingSphere fJ SQL fi#
Mrasedlh 7 3 = R EHER,

E—R SQL AT el TIERIERE S PO, 1F 1.4.x ZAIAIRRA A Druid 69 SQL T #s. L5k
ik, R TS,

5B X SQL f##T B M 1.5.x RATIF4E, ShardingSphere K724 B SQL fEHT 5 1%, HT HAIARH,
ShardingSphere HANFE 2R SQL #oy—Mise 2 RUIRIEEMN, IR viRes s T — oo, e
RATK SQL HIRERHY T, (URIREHE T AR ERER LR, [l SQL it AU PERERIFR A MES 2 T3

— IR .

=X SQL fi#tras M 3.0.x AT, = H ANTLR {E4 SQL @514, I+ Visit B75 M AST
HEREY SQL Statement, M 5.0.x iRASTF4R, ffAfTS BRI ZRAL O 52 IREE AT VAR, RN IE R 5 — XA 7S
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FIHY AST TR G AE, J7 8 MREHEZREUEF SQL MIMEHTEE R, RIZmE TR, W BA TRV RA
PreparedStatement iX# SQL i A 77 XORIE AR RE, a1, M IER] USRS (A ShardingSphere
[ SQL ik 518, TAFZL T RTUEUEZEN] AST & SQL Statement, A, SQL fi#h 5| 4k
fit SQL 1%k, SQL Bt fb. 555 KA BE,

ERE5|E

FRAB AT b N S UCECEERER RN 5 Fr ks, FHAE RS AR, X T 0 i) SQL, RIED F#Eny
ANERT AR s B (> PR R RS S) . 2RI (0 B AIRERZ IN) FIVERESH (0 F
HEAVRIETT 2 BETWEEN), AN 0 F 8 SQL WIS FH T #E# i,

73 R R R DUR A B s A A B e R T BC R, BURENER T =B, NERD R REER
BRI R, WAy, YO PREE MRS, AP TECE R A RIS AN RS, AT DARYE (A 75
TRERE G R R RACEEHE BANERRER, v DUSEITERR T2 A okg, B alhEdE
JEFRRNRE 70 AR AR R AT, R 8 A e A BA B 4ERIEE /). £ ShardingSphere f
LM, SRR T 4.x IT R,

papaticl=:!

TR D A BB T IR, XA MBS R, PRIERS BN R /R B HIX 3 MR

EiZgH

e RS A PR AT %, B R EIE Hint (/] HintAPI ERHEERHEFER) 70k, 3HH
RN EATRIIAE K, WA DOE % SQL MMM G RIS R, KItersea Ly, AIbATE
i, BE R R B ER SQL, B HIER] U T A #EAE SQL FRRYIZ R, BN, #%
BT EIRE D RN 3,

hintManager.setDatabaseShardingValue(3);

BNEHEEN value % 2, ¥—NEHEE t_order XN 2 NEJE t_order_0 fl t_order_1 i,
B S SQL ¥ AE t_order_1 _E3fT, N/ 2fEH API FYFCRIAEN:

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()) {
Jlaco
}
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TR RS

PRERS HHJZ ShardingSphere BOAERAE AT F 773, BRERTEEE A& RBE RSN E S IR
ZAIRERE T SQL, 40 FIsHIFRET SN, BHASREEARE (R), H770Hia5HfT /2 BETWEEN
B IN I, MIEEHEERA—EFAM—IE (R), Rt—5iZH SQL &R REHIF 7 N2 FMTHITHY
HSSQL, IR, WL order_id WAFBUIREGHTEAR 2 Fr, — N ERE WY SQL 4R :

SELECT * FROM t_order WHERE order_id IN (1, 2);

AR FH A 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);

BRI E R S REWE SIS FMEREME Y, 2501AE, R — N ESYE 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);

b/ 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 Hr I H 5 82 — 5,

HR/REREH

HR/RES R RE RN, ETERIRSE R SCRE N A AN, KR E R 2 AR SRR & R
BN RRRA ST, MR EREIFE SQL HRACEF T RAKR, A2 HAIEE RN 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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&8

X AE R F R SQL, WISRI™ REEE HA 773, ARYE SQL AU R] DAXII 7 2 R R, 22 F
SRS R, BRI F AN BT HIX 5 R,

EEREH

S EF IS B TR BE B R b 5 HOB iR R AH G T BRI, FEAE AT 7 78T DQL
DML, PAMN DDL %, fil4n:

SELECT * FROM t_order WHERE good_prority IN (1, 10);

W HFTEBAREFRTASR, B ILEORERMALRSY, REBILES ENTAIT, BHEmRN

SELECT
SELECT
SELECT
SELECT

FROM t_order_0 WHERE good_prority IN (1, 10);
FROM t_order_1 WHERE good_prority IN (1, 10);
FROM t_order_2 WHERE good_prority IN (1, 10);
FROM t_order_3 WHERE good_prority IN (1, 10);

b .

EERH

SRS T AL BN BEE R IR, AR TR ER SET U EHR A E M A<, DA TCL IXFERH
SRR, ERXFMERT, SRIEEEENSTEITARG4 TR ESE, HEASERIIT
Zans, Bin:

SET autocommit=0;

£ t_order HHU4T, t_order H 2 NEIE, NLFRZTE t_order_0 fl t_order_1 L&ERHATIX AN
2o

2 FIEREA

LSLBIES AT DCL 181F, RAGEREN R EERZERSLH, it —DEAF &2/ Schema,
R R SL B AT — IR, Bilgn:

CREATE USER customer@l27.0.0.1 +identified BY '123';

XA R LT A SRR E LB IAAT, DARAER customer FH /AT DAV RlE— PN SEH,
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BRERA

MR HA TR - BELRERNG R, ENGFEMERERIMEREIRPIRBE R, Flan:
DESCRIBE t_order;

t_order Y MNESEER t_order_0, t_order_1 FFHIRLEMIAHIE, FrLUX NS EMLRESLR BIESFHIIT—
R,

PR BfTER B

RELDAT i FH A 1 Bk SQL AT E5HE ZE A48/, filan :

USE order_db;

RN ARSI ELEIREFIIT, [A8 ShardingSphere /2124 Schema /5, TEFR 5L
P8 Schema (4 B IEEEKIRFEH,

B 5 | AR SE A KI A R 1

e g
FRHERS g Bk & THES
REBEHRDAL & TCL
DQL & DML & DD
FEESHR = *"

EiREDAL

use database U repros o

6: 5[ BELEHY
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BE5I%E

TAEIMTE A2 4R 5 R T I SQL, JFANRENS EIEAE H LAY BUE EHHHUT, SQL 5 H T2 SQL
5 HTE B SR AR AT DUERRPATHY SQL, & B4 (EF M S AR S T EE 77

[EfiERS

RGP RN RT, TFERRICEPREHE LIRS VS H 2GR B LR LIR, (R
ATRERBIRNKLSE . FRILZSL, RSN TUE BB EFN A,

IRFFEA S

RS BN EAERAIR, RIIBFRLAL Schema #7K,

ROV T BIEFRENZERAEIR G SQL HIUAIE, HRHNE NELRIERE, RAMUEZ— it
RN TZRS SQL AT = M— DM BAIBITIT46, 512 SQL M:

SELECT order_id FROM t_order WHERE order_id=1;

R1%1% SQL AL E 53 F#E order_id, F¥H order_id=1 &M, KHHEESHFE 1, IRAKE 250 SQL K
BN

SELECT order_id FROM t_order_1 WHERE order_id=1;

FEIXA B A BAHY SQL 735t R, SR RF SQL AT M GURTAM LI ICR K EE, HE0EIE w4 R A ORI 46t
HLRT LUAE] SQL 5 HIRR, HI2 N7 R, MCiR (ORI 47 AR A& B R IEFRAYACS SQL T

SELECT order_id FROM t_order WHERE order_id=1 AND remarks=' t_order xxx';
IEFE ) SQL MIZJE

SELECT order_id FROM t_order_1 WHERE order_id=1 AND remarks=' t_order xxx';
mE:

SELECT order_id FROM t_order_1 WHERE order_id=1 AND remarks=' t_order_1 xxx';
TR M RE S A RAVRIEILFRF, RIAREIEI &) B A =75 R B 75 RS SQL.
NEERE — D EIE 241 SQL 5 5

SELECT t_order.order_id FROM t_order WHERE t_order.order_id=1 AND remarks=' t_order

T .
Xxx';

i) SQL R AME N FERHIPRIATF, [HITE SQL 5 N TR E —FH &

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 3&rIAI4, WITETRERRZ — B, R4 5 RSAHERIRZEmt, Flin:

SELECT t_order.order_id FROM t_order AS t_order WHERE t_order.order_id=1 AND

remarks="' t_order xxx';

SQL X E NN FE R E R AT AT

SELECT t_order.order_id FROM t_order_1 AS t_order WHERE t_order.order_id=1 AND

remarks="' t_order xxx';

RGBS — A AT RE T BIARIRTY, FERLBURAEH (A MySQL., SQLServer), 252 ARNYERE
O, TEARRIRRAFRIRG D2 AT DAEAR; TAES SN —L8udE% (41 PostgreSQL, Oracle), 23|
& AU N BIRERY, BMERERIEARRIR ERIRSG], BN HE R FRE M,

£ ShardingSphere 1, & Schema 77 N5 EHRIN —H#, ©RMHZH Schema ZKEMH —HEIER,
[Fltt, ShardingSphere FF22RtFH 4L SQL H 5 112 4H Schema BN H LAY )E Schema,

ShardingSphere HFTIEASCRHAE DQL #1 DML 1EAJHE A Schema, & H B SRR 2 & BHIE Ay
&/ Schema, #il40:

SHOW COLUMNS FROM t_order FROM order_ds;

Schema KI5 f5HIZ K ZH Schema KA RMEMHAI T X, W5 N EKEIR —DIEFHAEE

Schema,

#51

AR A IBEA PR IEE RS S . B —MIE 0 ShardingSphere 752745 ST I R EUH .
B, (IR RAEBIL &Y SQL R[], XAPE N £ 2 2% X GROUP BY fil ORDER BY, #5337
N, T2 AR4E GROUP BY 1 ORDER BY HYFERIUHAT /- 4HANHER, HUIRREE SQL KI5 Rl
For AT HE I, WIFRZEXN RS SQL MATeRE . e — NEgA SQL i A4 RIAH AR s Erig Rt

SELECT order_id, user_id FROM t_order ORDER BY user_id;

W T user_id ¥EATHER?, 1RSSR HFREREWIRINE| user_id AUEHE, i_LHER SQL /2REMSIRHY
# user_id &Y, KILTEFHFH,

GRERIEFR IR AR S RIAFF N RS, MFZEHTHS, HER SQL:

SELECT order_id FROM t_order ORDER BY user_-id;

BT J54A SQL HH AL &R AL R 7R ZAREAY user_id, [RIILFRZRT SQL HEATHMIIS . #0l
ZJGEHI SQL J2:

SELECT order_id, user_id AS ORDER_BY_DERIVED_O FROM t_order ORDER BY user_id;

EfRF— AR, IR SHFERRERIS, AEeffkhsE, MH, £ SELECT A * /Y SQL, thaiR
PER A CEIRE RIEEEANS, R — MO EZHT SQL #MlI7 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;

BAMRILAE t_order_item FRHAELE order_item_id ¥, ABAMRIERIVTTEIRSE AT, TELERIAIERS,
HEF Y user_id BFETET t_order XH, JTLFHAM; order_item_id JFANTE t_order H, [AltLFRZE4)
Hll, #3112 JEHT SQL J&:

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 —REUR EH AVG REREL, EmAIRY, 4 avgl + avg2 + avg3 / 3 HHHEFIEH
ARIEW, FTEKE N (suml + sum2 + sum3) / (countl + count2 + count3), Xt THER 1S AVG HY SQL
M58 SUM I COUNT, FFIELERIAFFITEH I E-FI9E, FIaLAT SQL:

SELECT AVG(price) FROM t_order WHERE user_id=1;
HEIT N

SELECT COUNT(price) AS AVG_DERIVED_COUNT_O, SUM(price) AS AVG_DERIVED_SUM_O FROM t_
order WHERE user_id=1;

SR RERSIEIS 45 R AF IERRRY TR fE

g — b S 2 TESAAT INSERT HY SQL IE AN, WIEREEAEEEE B £, 2LHEAFRTERN, H
BRI B E R TOTEW R 0 g N RY EHEME—AY, [Kith ShardingSphere #2435t 770 =X B 4 5
A4 p g, I Bl DUBId «bA, TEE 77 e R shEa s, VAR 1 =X B 3OS I RS e 1%
WA B ER, 70X B ERAAEBCRIEEE N il XEAERAS SQL MEMHXINE, %
BEEE, fBI%# t_order I FEHEE order_id, JRUAMY SQL H:

INSERT INTO t_order (' fieldl', ‘field2') VALUES (10, 1);

AIAVEER], B SQL I ARB S AN ER, BREKIEEBITERN, ShardingSphere FLE HIYE FH# /5,
SQL K5 h:

INSERT INTO t_order ( fieldl', "field2 ', order_id) VALUES (10, 1, XXXXX);

M5 J5 1 SQL K 7E INSERT FIELD A1 INSERT VALUE [ 5 ¥ 43 hin 3= 88 471 4 A% DA X B Bl AR R B 38 ==
H(E, IR SQL HIY xxxxx Forr H B4 A B 1 F8HE,

4n5R INSERT Y SQL H1HF AR &R VFI4FR, ShardingSphere AT DARYEAIMT S £ NI AR R ITE B
HFIEEN L, JFESIAERE TR, Fla, FH4GHT SQL J:

INSERT INTO t_order VALUES (10, 1);

25 Y SQL A5 IAE LS AE AN Ab 8 1 48 = BT e] -

INSERT INTO t_order VALUES (xxxxx, 10, 1);

B BT, WA SRR NS SQL, NIHFRENRE SHFIRAFT, THNE SQL AH,
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DTUEIE

MENBHBERE ) TSRS R ER 2R AR, RS 10 K83 —11, BUGE 2 TUdRE. £
FrIAE RAREX LIMIT 10, 10, A3 2 5 FAREHEF 25 R AT 10 25802 N IERIT, 256115BH, #5 SQL
N

SELECT score FROM t_score ORDER BY score DESC LIMIT 1, 2;

TERERT AT SQL A E B 72 TUHUTES R,

t score 0 t score 1
100 95
90 85
80 75
EHigLER | |
t score 0 t score 1
90 85
80 75
UH?—’F%%! |
85
80

7: AN SQL Y73 LA TEE R

B EATR, HEBS MR FEIIZ IR RS 2 M58 3 8WE, N2 95 fl 90, HT R
1THY SQL HAEE MM FRAIREGE 2 5158 3 2588, BIM t_score_0 FRHIREXTI/Z 90 11 80; M t_score_0
FHPIREUE 85 F1 75, [RICHEATEESRIAFFRT, HEEMIKE 90, 80, 85 F1 75 2H I TIHFH, AL
RIAFHTCIEE 2L, EAATREIRIFIERAIEE 3,

IEFRE R B 2 TUAHFRE N LIMIT 0, 3, BUHBATERINIUEE, B4 EHEF A HEHIEREL
8, FEER T T SQL M5 Z G2 TUHATES R,

RS A B SR, A LIMIT 7 007 sAIRCR R, AR 77750] OB LIMIT #17
D, UMM EITIESRRESITIREEN KRR, S LRy RS E 1D E8 MRE R SR
TR,

4.1. RS KR 33



Apache ShardingSphere ElasticJob document

SELECT score FROM t_score ORDER BY score DESC LIMIT O, 3

t score O t score 1
100 95
90 85
80 75
IEI?F%%! |
95
90

&l 8: X5 SQL HY73 BT TSR

IR RBIER, WREHSMAFNTTRBE SQL, NATBEKTSEFIRAA, THAHNE SQL AH,

#HEHFS

FERE AL R SQL I, 4N SR ARIEHEZ IS 70 A, AB2TREXS SQL B TES KW 145 22 RAV R
HGAEESEET, MARESEERENARZEET, EWEAHIER TAEET LSRR
B, WASERT AR, AR A0 22 R0 s IbR. 25615, 417 SQL:

INSERT INTO t_order (order_id, xxx) VALUES (1, 'xxx'), (2, 'xxx'), (3, "xxx');

(BRIBEEE 2R T3 SRR A% I order_id FIRMBE D MY, {CRIZSE SQL FRRIRAHEITIERL, REakIEER
PEESERL SQL IIHAT, WP 25 ANMERIIE SR, BARRERFE D BRSNS A R s
WIEAEH, BAETUREIRIISIT RHFAGH, KITRER SQL K5 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');

A IN ARSI RS ARBIAAL, A IN BEHFAZFBEIRE WA R, I IN EEK
5, AILAH—S R EMEEE, QNPT SQL:

SELECT * FROM t_order WHERE order_id IN (1, 2, 3);

5 N:
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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);

] DUl — B R A & RE, ShardingSphere BN ISR SZHLIL NS TRilg, HAETHIE 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 RIB IERIRY, (HIFARIBEIR A EITRBCR,

s

MRS B H BRAE AN W ERPERITEOL S, MERE TR AT B, B NS SR AN
AJAFHAL,

BRI

FEEH BT K SQL, WMITERIMMKT . SRS —IRE MRV LSRG, a2 H i R M —ARdE T A,
WIEHTRY RBGERITFE FIAID TR FU G G L EH T, THEDTERNNS, Tk
BUREME 1 FTHAI, REMRER T NBARENET, FHEYE T M%H SR TTIEHFE,

AMIVFFH MK

BN EE GROUP BY HY SQL 41 ORDER BY RAN AN/ 4H A R AGHEF WATHE 7, T RKNEE
FHEEARIAIE, FEEERIAFFAER 2, KO CI AT AE A A TR 4R U A,

B 5 A RRAALERT R o340 T B AR,

HMIT3IE

ShardingSphere R —& HaMLIPRITSIEE, ASTRE IS 5EK 2 JGRIESKE SQL %2 H Uil
JREEHRIRHIT, EAZME MK SQL il JDBC B A IXEHIRFRHIT, WIHFIFERRHITIE R
LR BRI R IT, R PHTEER ISR O AR N7 & A 2R ROTHAE,  DARGR KRR i & B R
FIERER, PUT5 0 E iR B 3B PR IR S5 TR,

ERRR

MRIRIERINAER, 55775 PR R E R N L A TR, e R A ROl 13—k 55 il
2 E VIR, IR EHEEER R R IR R, DABCT RN AL S5 B IE & VI Repll 2 A — MRS
Bl e Z RIS, —RAEE I FRIZHE SQL K~ L EREARIRI KR AL SQL, 4l
REFRAKL SQL # G —MHNZANER, B2 —IREWTCEER & 5 28R,

MPITRCRIAER, NED 0 B4R — MRS AR SR, ] DA AR 2 e k2t
PITRER . NENBUREEEIT RN AVZRE, RTLORE 1/0 B BRI T B, NI e — 1
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REFLE

RS R |BFRE
Schema®E

HEFF#M

DN

BTN

MEVFFHAA

B 9: 5 5185
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MSZREHR SR, IERETS R I R A E AR BRI EE N, M BUREER, ERRaER
SEREENAAIERIS I, 15T 2RI N AR A S AR R A o

DAZERER N bn PRBHEATEE RIAFFHIT R, PR mimalAFt, eefhias REdE 2 BUnEENTT, nJ A
HUT B ATE BT, M BB AR, S ICTARIERE D 20 Fr B RA — MR RS, N
T EAEE IZ BRI N — ok RVE WA RE 20, KLl g RESEMEENF. H
ity BREER] DR AR A, Rl s M RIR O NTE T,

— 3 TR A BRI BRI S AR AP, — 5 TR R S AR RS OR E A A N B TRR T &,
AIAEFRLGF & Z [FIFIK AR, 72 ShardingSphere PAAT5 SR ZMARAI A, BARKW, Q2R —5% SQL f£4%
1 ShardingSphere 73 5, Ta 2R IEREURAESGI T 200 K&, AB2, BIEREQIE 200 MERIFT
PUT, RO — SR ERATHITIE? RS SRR X RN IZ A T P ?

Xt Bk, ShardingSphere $2fit 7 —FifiR R ERE, EHEH TiEREEN (Connection Mode) FIMEE,

KER 5 ANER RN (MEMORY_STRICTLY) ALZEHZIRHI#ER (CONNECTION_STRICTLY) X
eyl

RFRHEIRI

AR ATSE /2, ShardingSphere X —{R/ERTFE SR 1Y BHE IS R AMMPR S, ANSRSEFRIITHY
SQL T ZN BRI BIFF Y 200 SRR MERSE, WX EIKRROIE — M AEIRFIER, HiEd 248881
TR, DUOREHTRCR R A, F BAE SQL IR S FE I T, ftseisEim=Na4, ARy IEH I
PR Tt BICIRE SRUAT BE [ W

ERZRFIET

EAH IR ATRTIE /2, ShardingSphere ™A% FHl — ARV EFTAE 2R O BAE R IR R AN SR SEPRIAITRY
SQL T Z B S HIFF Y 200 SRR MBRNE, B2 R X AIEEME—RVEERZFEIERE, FHAH 200 5kRATT
AEFE, IR UERIER R 0 A BOEEAR R RIEEE, 55RR M 2 SRR AR R, EEER
BRRARAEAT IR R QI — N — R BRI, XA RITAT DARTS LR — R SO Bfim e e 4 o P i 22 ok
IR, AR A ARLIE R NAF I

PAFRRHIEIE T OLAP #1E, ] DUEIE N Ba e R RR IR T ROt &, RS
FIF OLTP #fF, OLTPMEW W HE A, RMMBR—KF, BRI e, DRIEEL
ARGV FE R IRAENS $CE 2 MU IR GE A, SRR ke,

BEILRITEIE

ShardingSphere S 1R E AR ARIRE S AP ECE, TR EMRYE B Sk 55 RISRz 5=/ Kk
FEfE A R AR O R R A K

XA TS SR R MERTIE R R JUE DA, S P T X AT A, IR L5547
R TIERE, IXTCEE N T A P A ShardingSphere 2SI BIA, FHIERM AT %,

XAf— 0 AT R, R AR R DAL SR WIA LR, R EZ RGN RESI A, TESKPRAY
R, EAARE SQL PAK i AT SEL, BHRAVE 4 RIB AR, IX IR S R rT RE R 2
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MW, TR e TR fam N E L, AR AW RN 7 AR % H A - £ ShardingSphere
JREZ BB ELF, TR ZIRYE SQL Ml GRS HEIIA R, KalSr e SR,

N REARCH P 5 R A DARGEE R s &SI A, - ShardingSphere $21kH B aEAAIT 5 1A
B, EHNERHA TEREIRES, AT T REATE R P R AANE R FIE AR 2, TR
AT 5 [ AR 1 T = B sl B LA AT 7T 5o

H ML IT 5 RS B AR BRI L 225 —IK SQL HU#R(E, FXHER SQLIER, HalfbiiiTs %
HORARYE HBR A5 R, BETSEIN AOTERAIRE, JF B EHER AR Y SRR HIT,  DOXREBRIRPE I
RER AT, £ BaErIHhIT5 1%, F A HFRECE maxConnectionSizePerQuery HIF], %22k
TR R I A B 2R T Fe VB ) B RO A

PATS I NPT B
HEEME

AR, R B TS PATHIRE, B haiRE AN TR AR NP,

SR H R IR TS AR B, TS 12 HRE maxConnectionSizePerQuery FLE U, 455
U AR, RIS SANERE, RS ERINT:

1. R SQL A& 45 R A% R BAR IR 2 AR T 204

2. @I FEINA, 7T PRGN EHEZESHHITE maxConnectionSizePerQuery HIRVFERIA,
MEREFREPUTHY SQL B A R, FFH A ARG R Rt

REEIZERRIVERHSR

/

N ISQUE = o rra TSI

maxConnectionSizePerQuery

)
{= 081 >1 \ \Iﬁ

10: A E AKX

£ maxConnectionSizePerQuery SR VFHITEEIAN, Y—MERFERITIVIEREEKRT 1 I, BERE 40
IEHR S TCE R E N BIRSERE, MAFCRHANGFIAN, k2, Y—MNEEFERTIIERE
BHT LI, FWRE YaTiEEE S 0] DA MBS R, Wn] DR AR
F—IRAEEAIER, BRENE - MEEIFEEN, WHted, EFR—Xx&EIS, TREHE—
DAERIEERZE, MR ENEEEAAR—E—F, ElTRERIRAFAENES.

B E— BRI R B A ROV TIV BRI, R IR 8 A B0 2 H it S5 1 i B R e 1 8 2
MIRRRT, TEIRBUEIR RN, WRAZEBNMH R, WE—ELRBLEXD, £ M5 RHEEF
W T RETHCEIE PRV R O IR, =B ERr, RS X BE B A,
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B, (R —IRE TR EER —BURE LR MR SR, FEs i 2R — MR 23R
#ifl, MIARTREHIIA R A CIRIENZEIRIRN 1 DRSS, SR — MR EERE,; &
1 B MEAEZEHEIR_EIRIENN — DRSS, FF RSN S — MR R AR, an SRR %
RN R VPR RERR SR 2, AKX 2 MEWIERKANEF FEL, NEES TEBHE

B 11: PRI IRAE T

ShardingSphere Jy T BRI IR, TEIREVEEE LN BT T R A, BETEQIEHTEIT, DA
JEF PR 77 KRR A IR SQL 1 KRR A R B AE s, 248 T 9 & 018 SRAREEER 70 B IR AY
AlRE, HI TN EARERREAREE, FUOCREEIE SN A THUE, 2F%(X ShardingSphere Y
%, K, ShardingSphere fEiX BT T 2 miflifb:

L BERBUE — R MR TR R 1 DR PR R R B, ROV ERURERI 1 MR, WARKAEM
MEREHESFN R, TRIE N TRED OLTP HHRIE, #BREH 7 i = — 1 5dE
TR, RRMERAGLNEEIUHVIRE, PRI TIHERER, BRTBEZERDFEHET, B
5B e yuiE 2 A,

2. (UERA A7 BRI A A TR IR B . (R AR IR BT, AT M Wa R R EN
17 2 SR BRI R, IR AN S 2R SE B A A ]
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HITRER

ZHTBUH T EIERIPIT SQL, "B A HIRITHIAFFEE REL M P BE,

SEPITIERFPIITI BRE R PIT RIT Al A BRBEHF LHRITIE, FHES TSR i
DERAKIEEM . a0 PITITAREA, AT U TRIGEF, PUT 5 OOEFMFRIAE, eI
AROHFEFRNTH, ShardingSphere HUHAMALE, 41: DA FES, WHEERIGESE, X1THRIE4E
AUSEPE, FRRE TR AOALEE,

ShardingSphere HEII fEASTIHES BT BRAIRIRATERERE S, AN A28 REE R NAFF SRS, Hi%
HGEEERIIF51%, DT TP TIE,

AT SR RAALERI X 7240 R E AR,

iAREE]E

BIERITERTT

BRERE
(=t || A%F)

PHNEFITH HERBER LT 159

K 12: P75 ERAEE
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JAH5IE

R AR T R 2 RS RER, HE RO — N REFF IEWRIR R R TERE i, FONESRIA
o

ShardingSphere SFFHIEERIAFF MINRE Loy i, Hiw. 8. 2 UG 5 MR, e 24 Em
FEERFHIRR. MGEXISY, wIorhimaladE, PRI A& I35F, maAFFmAE IR R,
N A AT AME IR EUAFH AN VA5 2 Mo — P AL,

F T MBI 2 IR [T Y25 REEB IR FIR I, HATRER A WEIE—RIEMEBENGF S, Hit,
TEEFRIAFFRS, WRBUE IR SRR 7 AT, REMEAR D NAF RTRAE, 2IAFF 75 RI It
JrIEE N

FAJAFH IR IR MNG R E PRI, #RERSIEIT IR AR 75 R FIEMI A R, B
B e IR LR G RE R T R G, . HE DR A e T a3 —Hf,

A7 VA MR Te 2R 45 SRR AT B B AR IR A A E N7 b, FRER S —md, HEP AR GFIT
R2)a, PR HERERSCONRA IR EESS R B,

0 AR 045 R T4 — AR,  H IR0 5 BRI & IH96IX 2 f
H,

Gl

CRENE AR, DTS MRS R A — R, (e SRR AT

REREZ G, FHERITREE N0, 80P N — MRS RER AT,

HiF)3FH

HIF7£ SQL FF{71E ORDER BY i), RILE MRS REH FZAFN, B RREREHRES R4
bR RBREEATHEF BT AT, XA TR 2 AR RBEE T, VP R RIE & 7 = AHE
R,

ShardingSphere TEXIHEFFRIEWMEATIAFFM, R Na5 AR L AT EEREEATHLALY CEIE S Java Y
Comparable ZH5€), FHRHBAMIRINI, FURECE —FRBUENR, TR SITTmES R ERTE
PRI, FRAEHTTE AR E R A SC e AR R B DRI E R,

JE IS —/ Mol ¥R 15HH ShardingSphere HIHEF A3, TEZE—/did o8 THFFIRGIE,. BHRER
T 3 KRIREIRBIRGERE, BMEIESRECERIE B2, B2 3 MUREREZFZ T
o K 3 DRSS A B M AR A R THER, HERALIEZBAS, t_score_0 FYEE — MEHRE(E
K, t_score_2 ISE—PMEIBEEIRZ, t_score_1 FIEE—NEHR(ER/, R IEHBATIFRYE t_score_0,
t_score_2 fll t_score_1 H 757 N HEF IS,

NENEIL T HEAT next VAR, HERPVAFFRAMAEFTHY, BT B hBATA DA E], i 758 —IK next
VAR, HEERASIE LK) t_score_0 KF SIS, F HRe L piifebrtampediE (a2 100) IX[E
EEWE I, HERTAR P25, EHRAMIEHAS, TSRS SHRE t_score_0 AT
AT SRS R BT R TEAR R BURE X B2 90) BHATHY, MRIEZHATEIE, t_score_0 HFITESINI )G —
Lo ZHIBAFIFRHER 5 [ t_score_2 AUEHESE RN B AIHE T AFIE AL,
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t_score_( t_score_1 t_score_2
100 95 99
80 85 89
80 75 70

U
C’riorityQueue( )

=) 100 =) 99 == 95
90 89 85
80 70 75

& 13: HEFIAFFRAI 1

FEMEATES IR next I, HFRZR: HATHEFIFEAS E ALK t_score_2 FHIBAA, I HRF HEURSS R & bR
fRARMEIR =2 P, FF IRSIERR, ARSI RASIHERN, DAMSEHE, H—PEREPEERAEIRT,
WTETHFHR AR,

AIDVEE], T NERGERETHEIRAE, 2R RERATFRIGIT, ShardingSphere &
TR E B EIEA B E N RT AT HE . e ARRAIAFHTR, B next SORBUE—IEMR —5
BdlE, HRHITE T AFERITHFE,

NI =N AR, ShardingSphere FIHFF AT, RAELETEHREE BRI HIZ N M EERH 7
P R fER M EIRGSREARY, BRRAAFH, BIEE TS ORDER BY HY SQL FTIRE, HhZSs
FMRARE LT R A RIE, EREES IR AT R IS, KBRS RE S
AR A%, H R ZoR RS SRR TSNS, T HESIAE RS 8 L A BR st R ER
A AIRER LR TSR,

S4RVAFH

SHITFFIEIERANE S, B NRAHIAF A 2 HIAH . FXHIAFHFZEK SQL T IS 7>
LHINH 7B AR (ASC B DESC) AR —8, &I REIEE M7 A5+ A RECRUEH AR A IE 1
{38

HBHR, BORIERIE 22 f, REMHPUESEENES Oy TRBEN, AEEEAHEL Mo
i#d SQL AREEFALH AR E 7y, AlEIT AN SQL:

SELECT name, SUM(score) FROM t_score GROUP BY name ORDER BY name;

FEHIM S HEF e 2 —BRIE0 T, BUSHEEERESN, DHRIEEE 2B ET A MR R
LR TR A RIR(E, Rta] DeRAFAIAH. N EFTR,
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1
9

80

_

70

9
8
9

8

o

75

t_score_java

name score

Tom 100
Jerry 90
Mary 80

85

75

_ i

m=) o0

80

99
89
70
next

95
85
75

ﬁnext
100

mm) 90

m g9

80

& 14: HEpIHFFRB 2

t_score_go

Jerry 95
Tom 85
John 75

99

70

t_score_python

name score

John 99
Mary 89
Tom 70

SELECT name, SUM(score) FROM t_score GROUP BY name ORDER BY name;

4

t_score_java

name score

Jerry 90
Mary 80
Tom 100

=

t_score_go
name score
Jerry 95
John 75
Tom 85

& 15: 2 HIFHRH 1

t_score_python

name score

John 99
Mary 89
Tom 70
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BATIAFN, ZESHEEIIFREL PERBI T T next WHARIRE, HXoHAHFRIAEITH,

t_score_java t_score_go t_score_python

q Jerry 90 ﬁ Jerry 95 q John 99

Mary 80 John 75 Mary 89
Tom 100 Tom 85 Tom 70
:?et next
Jerry 185 t_score_go t_score_python t_score_java
Jerry 95 q John 99 Jerry 90
ﬂ, John 75 Mary 89 q Mary 80
Tom 85 Tom 70 Tom 100
get <£:}peXt
Jerry 185 <:| t_score_java t_score_python t_score_go
John 174
Jerry 90 John 99 Jerry 95
q Mary 80 ﬂ Mary 89 John 75
Tom 100 Tom 70 ﬁ Tom 85

K 16: S 4HIAFHRE] 2

I E AT ES], S TH R next AR, HEERSIE AT t_score_java IS BHHHAS, FF
HAHERD “Tetty” BIHMEEREHHIEE—FH S, R T FARERD “Tetty” KR
8z fG, MATENHRE, A4, 1EE—IR next RIS WG, BHIMEERER “Tetty” R EEMN, 5
BRI, ArE SRS RE TR PR ERIRE “Tetty” BN —DAFBESEE, FHRIEEE
SERSE AR EEATE P, i, EAFIESE 8 “John” KIMHSCEHRSE RENHEAE
HIBNBIHT AT

T HIAFH G H R T FH B AMAE T
L ER—RIMERHR 2 MR ES AR A9 7 I R B 25 e O
2. EFRERIERG I TR AR,

X T IS e UR—Z 1B, BT HRERBO H SRR A IRES), BRI TEEE A
T3, FTHERFE R RELEIRMEEAFHE T OAMR S, B0, @ AN SQL AREUEAL 5L/
SB P Ei-diEwa R N EY v e o

SELECT name, SUM(score) FROM t_score GROUP BY name ORDER BY score DESC;

AR B S SR G FR U BB 5 HE 7 VA FF RSK I 1 L~ 88 0 RO RES A B J A B — 2, )R ICIRMEAT
tinaWEPE=N
4 SQL RS HIEMN, HRIEARFRBIEERSH, HAEFRIT A —E 5 08— (HHTHE

FFiEAIER R, MR SQL HAEEHEF T, [Klitk, ShardingSphere ifid SQL LIS, HaEhiY
IS —EHE I, fEERENE M IEFENAFE I NAFE I35 75 R IR H I 7 %

4.1. RS KR 44



Apache ShardingSphere ElasticJob document

RE)FH

TR AT IR ANE D HIAF, XNREREEIAEERR — B, BRT 4R SQL Z4b, AT
YHE) SQL WAl MEMR G, Fit, REVIFREZAIMANIAFFRNZ LIBMEIAFHEES, A%
MiERER, REEERT PIASON R, SEANRRPEHMEX 3 MR,

FEERAU R IR & BREUZ S MAX FITMIN, BT ZEN &P RHNSRERIEET I, J B ERRAH
R IMERTAT,
IR G REUESE SUM I COUNT, "ENNTFREE — N RIS REEIRIT R,

SKEERIR G REAE AVG, BENJUEIE SQL 25 HY SUM F1 COUNT #7115, MHXHNACETE SQL 24
HHANAE IS, NEER,

SoIH

SRR AFFEAE AT RERA T 72 T 23 ST 2B ANAE HA 2R | H%EES, ShardingSphere
e 3o R b AR R A I B 2 SRR T 0 TUIRE S0 70 DA D ST T AR IR B e

ShardingSphere M7 TUIRELLRA Z i LA EIRME, HPERE I UEH S HHKRENFF, £
iz, B LIMIT 10000000, 10 XEN LIMIT 0, 10000010, A GEMFIEHEIENEMME, HP
A S =4 ShardingSphere ¥ K ETLE XMEHEMEZE N, BN H XS0, HL,
I VAR R AT, SRR I EEI N A NAE D A X —FE O, s R, 1
1T OLAP Y7340 SQL, AL A KENEREIE, EHEZWATRENIE, DAV RER™ NN R,
bR T NAZ AT RIXFE Lz A, EAth i i A R dR S R4, Atk ShardingSphere £id
T EEREN next TR LRI EEE 2E L, HASRKHEEAN,

BERNFETENZ, BTHPNFE, RENEBIRHAFTEE T ShardingSphere (INFEZSA, HIE,
KA LIMIT iXf75 00 01, HARmR S, BT LIMIT FARRIEE RS [ & EEE, FIHnSR AT PURIE ID
AZESEE, 81 ID #7270 DUZ AU MR TT 56, Bilan :

SELECT * FROM t_order WHERE id > 100000 AND id <= 100016 ORDER BY id;
BOEI ] EIRE RS RATR G — 4510 RAY ID #EAT N — IRy, Biln:
SELECT * FROM t_order WHERE id > 10000000 LIMIT 10;

A5 [ B AR SEAT I ol R

4.1.6 {ERAME

EI-N=—}
BH=

#4R Apache ShardingSphere i BREMSE R FFAFNTE I SQL AR AN EEE, HomnEdEER Rk T
B NE #1375, Apache ShardingSphere i BREMS LI OLIE EEHE OLTP Y[R, OLAP HIMHIESH,
2R KRB E,
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s\ HIEH W REFESEEH

EfE e HEESEMWER  HEFESEYAE

(A=l || A%F )

5 ptme
B (st || 97 )
Basm
ST - B AR5
s
COUNT&SUM AYG AX&MIN
s N woEe N st
& 17: VAFF5 [EELEF
sQL

BT SQL IBIARIGE A%, 040 N EHE EF A LR E N A 5 U2 ME, ERE R AR EA
AN SQL HL P,

ALY T 5 H E AR AT SCRFY SQL AR DAN BRI A S 3711) SQL Ak, R L F & i 0 BR YT,
HpRE R R BNH SQL WO 7, ARZFFHY SQL R B FEASKRIIRRA H S5,

SZ I
BEHERHETR

+ 100% 2375 (HATX MySQL, HAEIREEEH),

BEHEZHETR

M7 £F DML, DDL. DCL., TCL flI&% DAL, 57371, EH, Hip. 2. BE. 2PERH (A%
FrES R . PATN &R AE 21 DML 24451 :

« SELECT F1&EH]

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}]
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« select_expr

* |

[DISTINCT] COLUMN_NAME [AS] [alias] |

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

« table_reference

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

AR

BAESHIETR

#R93 <+ CASE WHEN * CASE WHEN L& T &M ASHF * CASE WHEN FP{EFIIZIERA AR (IHHE
FFRAN4) A3+ HAVING, UNION (ALL)

HOP SR B * FEEHLIEE T R, Ao AR R &R o 3

PR T il F AWK 5 (EEIESE 0 7)), BXRASRAN T AR, TieEZ VR, Sharding-
Sphere #8A] AT 2 — MU SRRV FER, —HETRREPHXEREUSBIERN FEHRKE
PP R =R

fan, AR FEW ] PSR :

SELECT COUNT(*) FROM (SELECT * FROM t_order o where id>10) where id>10;

PAR FEBAT

SELECT COUNT(x) FROM (SELECT * FROM t_order o)

TR, 1@ FEIITIFIRERR K, TEREBEOL T BT SR, thansybi, it /B85 ; misid
FE SIS 1 2 B HANGE S .

HFIFHRG, FEFPEESREREE T .

ASZFFHLE schema [ SQL, [A5 ShardingSphere P S BAG 5 FH — MR TR — £ 25080, Akt
Xt SQL Fi5 RIER B TE R — NZ%E schema 2~ L,
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x93 R REITIRF

IBERIIAMEE A S SEEKH,
% create_time J7rF#E, WITCIEFEHIEE HZW SQL:

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

H1F ShardingSphere HAEIEIT SQL FESEHA T2 A HUHE, Fit= 7 #t TiaBRIAN s £ rhi,
ShardingSphere JEiA$R RTARIU Y A B TEUR R AUE, MmTCiETH R EIER 2 A 1{E,

LI b T IB R FRIR S R E Y SQL I, ShardingSphere $R A 2% H1 AT 2RERES 3

5l

ZHFRY sQL

FZHFHY sQL

DISTINCT 25 1+ 4H 35t R

I sQL

SQL
SELECT DISTINCT * FROM tbl_name WHERE coll =?

SELECT DISTINCT coll FROM tbl_name

SELECT DISTINCT coll, col2, col3 FROM tbl_name

SELECT DISTINCT coll FROM tbl_name ORDER BY coll

SELECT DISTINCT coll FROM tbl_name ORDER BY col2

SELECT DISTINCT(coll) FROM tbl_name

SELECT AVG(DISTINCT coll) FROM tbl_name

SELECT SUM(DISTINCT col1l) FROM tbl_name

SELECT COUNT(DISTINCT coll) FROM tbl_name

SELECT COUNT(DISTINCT coll) FROM tbl_name GROUP BY coll
SELECT COUNT(DISTINCT coll + col2) FROM tbl_name

SELECT COUNT(DISTINCT coll), SUM(DISTINCT coll) FROM tbl_name
SELECT COUNT(DISTINCT coll), coll FROM tbl_name GROUP BY coll
SELECT coll, COUNT(DISTINCT col1l) FROM tbl_name GROUP BY coll
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374509 sQL

pal

b=

SE4 X FF MySQL. PostgreSQL #1 Oracle F43 T1# 14, SQLServer FHT 7 IE RN E %%, (87 X o

3

Di%H

(3]a)

A A% BRI R 0 T2 SRR AR ERE(R T,  BA MySQL i

SELECT * FROM t_order ORDER BY 1id LIMIT 1000000, 10

1] SQL £{#1F MySQL 7ELIERM AR5 IS ML FEkIE 1000000 Z51i05% )5, FIREL 10 4kidst, HYERER
MM, MEDEFRIERT (REZSH21E), N TRIEEIRNERYE, SQL &2KEN:

SELECT * FROM t_order ORDER BY 1id LIMIT 0, 1000010

B mfs E Al 2, HOGREHEF ENRG 10 Z&Kid%, XSEREREA S MPITRIZHIE
BUR, P IEIEREET, KR SQL AR ELH 10 ZICRKER U, MKE 2 GH SQL ML
1,000,010 * 2 FICRER i,

ShardingSphere B9t 1t

ShardingSphere ¥17 T 2 N7 HIRIA,

B, R + I3 HE7 977 2ORE N Z YIS & & . BT SQL e 5 ANRTEE 90 1Y o5 T 8RS MY
B, HIFASFEANFRIK, 5 EWAR, KZH NN ShardingSphere &£ 1,000,010 * 2 idgk4Hh
INEZE A T S R BT S BN L B TSR IC S E A P RY, Al ShardingSphere
GIRHEAGRIE N 77 S RS R IT S, SRR TENAFE R AYIE A0 2 R8s 28 70 IS5 SRR AT Y
BRI C. X TASGRAFIGHIT NS, AP EERENCY 0(n), MTERERUER/N
HIR, ShardingSphere XX .57 Fr N E W HHATIE— DU, & 2570 i EIERIFATERS SQL
Hn] DARIETC A IERE, RIMLfEAME N, ShardingSphere 3 ARMEAT SQL IXE, MITHIAE T & %
ESISEN

DB EMK

T LIMIT HAGEE R5 & EdE, R Ra] DAIE ID fiESeE, 8T 1D #7512 Ehsir i iR
RITE:

SELECT * FROM t_order WHERE id > 100000 AND 1id <= 100010 ORDER BY id

OB IE S IR E LRI G — 2503 ID BT R — T2 i
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SELECT * FROM t_order WHERE id > 100000 LIMIT 10

Oracle 1 SQLServer H4) DU 75 281 T & >R, ShardingSphere SXH57 TUAH R F & 1,
« Oracle

T FRHEH rownum #7000

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

H#i 7~ ## rownum + BETWEEN 9% 71 /5 X0
+ SQLServer

S+ TOP + ROW_NUMBER() OVER Jit & #4757 1 :

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

X F§ SQLServer 2012 2 J5 1 OFFSET FETCH %3 71 /53

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

H i A2 # ] WITH xxx AS (SELECT ) f9 77 17570, HT Hibernate HaA K SQLServer 43
DUBRAMEA T WITH i84), K HAEIHASHET Hibernate A SQLServer 7301,  H AT ASZHHEH M
N TOP + F &I 77 L5301,

* MySQL, PostgreSQL

MySQL F1 PostgreSQL #ES¢#F LIMIT 7311, Jois A& H:

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

fRthas

ShardingSphere i FIANFI AT 8 SCHF SQL 24175 5 X T ARSLELATaRHIRFE SQL 75 5, BRIAR AT SQL92
PRHEREA TR
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HHTE SQL /5 S fFifaR

« PostgreSQL it 2%
« MySQL f##T 4%
« Oracle fi##fio%
« SQLServer fi#thT#s
¥ MySOL fi#t 285 Ki0 77 5 248 MySQL. H2 1 MariaDB,

BRI SQL 75 S RHfT 28

HAth SQL /75, 40 SQLite, Sybase. DB2 fil Informix %%, BRIARF SQLI2 AR THRAT,

RDL(Rule definition Language) 75 = fi#tfr 28

ShardingSphere G ) RDL 75 & filtfrav. %M@t as £ Zf#MHT ShardingSphere NHHI RDL 755, HVEE
XA SQL, IHERRDL T fEEE,

RDL
42 RDL?

RDL (Rule Definition Language) & ShardingSphere FiEHINE SQL IBES. FH/ A]LAMEH RDL IEF M
SharidngSphere {: ABHRIREEIR. A2 FRUNISE, BNIA ShardingSphere HE AR R IRE S0 A
FINMEE. RDL 15 H P HFFAMESE Yam] B MAL B SCAFRIRH, S8 FEdRZE—FF, @it SQL #1T
RS R ATE AT AL &,

2, RDL EZHHELLT SQL NA:

- Create DATASOURCES, HTFABUEIEEE.

// SQL
CREATE DATASOURCES (
ds_key=host_name:host_port:db_name:user_name:pwd

[, ds_key=host_name:host_port:db_name:user_name:pwd, ...]

)

// Example

CREATE datasources (
ds0=127.0.0.1:3306:demo_ds_2:root:pwd,
ds1=127.0.0.1:3306:demo_ds_3:root:pwd)

« CREATE SHARDINGRULE, FFHECE T HH#IN, “sql // SQL

4.1. RS KR 51


https://shardingsphere.apache.org/document/current/cn/features/sharding/concept/rdl/

Apache ShardingSphere ElasticJob document

CREATE SHARDINGRULE ( sharding table_name=sharding_algorithm(algorithm_property[, al-
gothrim_property]) [, sharding_table_name=sharding_algorithm_type(algorithm_property[, algo-
thrim_property]), -*])

sharding_algorithm_type: {MOD | HASH_MODE} mod_algorithm_properties: shard-
ing_column,shards_amount mod_hash_algorithm_properties: sharding_column,shards_amount

// Example CREATE shardingrules (t_order=hash_mod(order_id, 4), t_item=mod(item_id, 2) ) “

RDL fEFSE &%
BT

1. Start the service of MySQL instances
2. Create MySQL databases (Viewed as the resources for ShardingProxy)
3. Create a role or user with creating privileges for ShardingProxy

4. Start the service of Zookeeper (For persisting configuration)

&5 ShardingProxy

1. Add governance and authentication setting item to the server.yaml (Please refer to the

example in this file)

2. Start the ShardingProxy (Instruction)

D HNKRIEEND R R

1. JE#%| ShardingProxy
2. Qe EHE

CREATE DATABASE sharding_db;
3. R AEREdE
USE sharding_db;

2. FLEHURRER

CREATE datasources (
ds0=127.0.0.1:3306:demo_ds_2:root:pwd,
ds1=127.0.0.1:3306:demo_ds_3:root:pwd)

3. B AR
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CREATE shardingrule (
t_order=hash_mod(order_id, 4),
t_item=mod(item_id, 2)
)
IXHEA) hash_mode #1 mod /& H 370 i HIEH] Key, HIHEIEE auto-sharding-algorithm,
4. QIEYISFR
CREATE TABLE “t_order® (
‘order_id® dint NOT NULL,
‘user_id® dint NOT NULL,
‘status’ varchar(45) DEFAULT NULL,

PRIMARY KEY (“order_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4

CREATE TABLE “t_item" (
“ditem_id® dint NOT NULL,
‘order_id’ dint NOT NULL,
‘user_id® dint NOT NULL,
“status’ varchar(45) DEFAULT NULL,
PRIMARY KEY ('item_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4

5. MERY)7>3&

DROP TABLE t_order;
DROP TABLE t_ditem;

6. R T AR

DROP DATABASE sharding_db

1. X4, DROP DB REMFRIBIENAHNEIRE, ~=MIERA - ELEEEZE (TODO),

2. DROP TABLE 2R8> Fr R ANEE E H H SR 2R R,

3. CREATE DB A& QIEFENOHNEIERE, FrARFEMFRaitIEa JECrEdEZE (ToDo),
4. B RBESRSEM, WME S PSR F 5 (TODO),

5. EfJ ShardingAlgorithmPropertiesUtil (TODO),

6. TRIEFTE% F 52 RDL $A1T (TODO),

7. 301 ALTER DB H1ALTER TABLE H5%# (TODO),
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4.2 DHEAES

421 B=

BARFERSTEPE ACID (R, —8E R, FAME) AR,
- R (Atomicity) fEEEFSTENBMRKINGT, ELEENT, HLA2NT,
« —Et (Consistency) FEF55NIMPREHE N — P —EHTIREH AN 57 — P —HHPIRE.
- [REM (Isolation) fEZNHEFSIFAIITH, —DHEFSHPITARINHAEES AT,
- FiAME (Durability) & CHEZHIHE S EREHE 2B ARE

FE B —BAR T A, FH R X B —Bm A B IR A R, PR AR SS T LA BB X R
ARBHR AR TR AL T A S S5 AR SR (R ER TR SS R A sUN AL T, R RN 47
TR 2RSS A5 0] K HARDR B2 AY 2 SR R B IRREAN A B[Rl — D RS 4, i sNFE S5 IsmiE,

RABIEHE E BN AR IS S5 4R i T 58 60 ACID JRAESH, BERMAKNRT, EARON RS
HORERS . AT LEBE A 70 7 R e ACID HURHIE SRS AT %, B ESNER
TAo

RS

AT BEMA A EFEHSAHET, LB MUET RS EEHE CHNFES. BN RBEA HhE
SIB(ERIRES, IF A ARG HAAEE T B F AN 5 6, A S EVERETT (T HRE, B1E
9 — B AR B & — B E 7 I A ML,

PR R R 32

XA i ERF R AHESEEEH X/0pen EFRELEEFZHAY X/0pen Distributed Transaction
Processing (DTP) Bi%Y R&iFK XA WM,

BT XA B A FEF XSS RARD BRI R (EHIT7IE, FF AT DS AE AT
HE AT XA I AFES, XA PIRER M ARIEH S ACID Fiit,

FEREORIEF 55 ACID R — NI 8, HEPITHELREHHRER TR RIFESHMBUE, EHEINER T
T RIFE RS 55, XN RESR, BADFEFIATHIRS BRI, RSB0 R REIR R
SRR MEERIRIE, W, fESHEZIEREE Esd, BT XA M MRS H AR R

o
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FAEES
WISFIL T ACTD WSS TR SFNMINE SIS MIE, HLIET BASE FoTRIH S MR NN
%5, BASESRHAAI, FPERAHIRL —FUIEX =B RS,
+ JAFATF (Basically Available) {RIE5MTsAT5 5575 KR ELL,
» FHRES (Softstate) WAV RYMAERN G —ZIVIER, JXMER R RBIR—ERENS 2.
- M —Ft (Eventually consistent) JH RIS B F& 180 77 2 RUE SIS — K

£ ACID HH5HMIREMERIZ SRR G, EFRFMITEREF, DIRFTAERSEIRBUE, FIEHESHEENE
AL SSZ R B BRI E MBS IR R B R SS R ., B o —BUEER, RIARGA TR
WU Tt

BT ACID B33 —B M ST BASE HIRA B HSHAZRE, HAERESHIRPARER
MR RA, AREE RGN EREMZ R XA, PR BB THRORER,

RS M (Z) WRES | ZMFES
WEHGE | T Jo SCEH G
—EME | A > RE—E
FREME | AR > Ff k5575 PRIE
FHAEVERE | TR JEEREIR W IR
s | WETAEAE | BEF &R | KEF & @A

4.2.2 Hkb%

BTN AR RAE, TEITRERES S ERRIAETERE S D RE < AR & A0 A N 55,

SRS SR IEHESSH AP MIIREFF A SE A, e Z R AREMEI B HAER TR, T
KRBT B, WS AESR — BB S MM S5 2 AR EE,  (E SRR A AR IR A

BT XA H5R—SFH S AN 8, ERICIRRG NN B S KB E R RGN K FEFS R, X
PHFNTRZIT R ER N AATSOE, AR, I BREITARE BT S BIRBUE R R A,

4.2.3 BIx
BEWEWRAES TR, MAMES, MBRSESNEEESRG 0 mHE58%0, HorehY

Hi7T R, feft—ubizC o 1n s 55 ik 77 %2 Apache ShardingSphere 77 1f U355 UL 3 2%
HHbR
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4.2.4 1ZIOMBER

=15
s

AN EBENFA M RNE SIS, FEERE:
o BT XA IR EY S5
« HF Seata HIFEMEHS

XA B R 55

PR B2 55 1R AR A2 X/OPEN HETE LHIDTP BAUFT IR AP (AHFRF) , TM (HFSEHE)
1 RM (BRIFREFSR) BESRRIE DA FHFRE B, Hb T™M 5 RM R XA IR BGHAT XA
G SEARAMESHLL, XA FSEM T HEENE, SHRFER T HEHRSELiEL, Erl DURIAE
VA 7T B2 A AT AEREE, T A DIRERFTE 0 X H S AER LR, HTREHTIRE T, DMRIE
AR — B,

Application Program (AP)

(2) AP defines

(1) AP uses transaction
resources from boundaries
a set of RMs | | through the
) TX interface

Resource Tﬁnsactlon

Managers (arl{ll(a/[%er
(RMs) | [ xA

(3) TM and RMs exchange transaction information

18: T EXFE RS R A

Java JEISE X JTA #2SLEL T XA f8 JTA #20H ) ResourceManager T E 5B T2 XA 1K)
S, TransactionManager NIFREHSEHARMN FSKI, RGN HE S E BN 752 R M A RS 2548
E, A R RAIR e TR A E R80T AR jar BLATEEEHEARSS, [F] Apache ShardingSphere
BRE, FIERUE S B J 5 R S 55 9 — B,

W, DA THESEMER mATR AR XA BEEREM, A BESHF XA %55, Apache ShardingSphere
1E8E XA H550, RADE XA HEEHANERRERN T, BEXMHARFRZFRA.
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Seata FHES

Seata 2 f B8 FIATID I B RIS F TS 0 N SHEZE, H AT HSHBEVRRIEMIRS M, 1R ALY &
(55 ACID 1B, LR E G MR A E S —FE, /5 MXE55, #Z0OHI&[F Apache ShardingSphere
— KA

Seata AT HHFHAME T™M (H55EHAS), RM (RIFEHS) M TC (FH WAL, TC R MIZEER
fR55, T™M F1 RM DA jar A7 ANLSS B — R, EA11R TC ALK&, fERDHEFSLWHEALIN,
REFZREIEE, TM 22RFEFSHLILT, NRERFEFIITE, ZMER, RM 22R/RFEFNS5H,
S SRS HPITEER BIR, I Hisd TC BIFMAMET 70 S R S5 TR M AN,

Seata & FHAY 31 2 5 55 ) BUBUAE i o] 441
1. T™M %5R TC THE— D2/ HE5S. TC AR MK ZL//FEFH XID,
2. XID BYEETHUARSS OB F i
3. fENIZ XID A W EIH) TC TR RRFESH—H#77, RM A ESS,
4. TM %E3R TC 228 [EIR XID A B 2R H55,
5. TC 3K/ XID MM 4R H55 NIIFTE 793 55 78 R A sl

Begin/Commit/Rollback

XID

Microservices -

Register Branch

3 ---------------------->

) ; Branch Commit/Rollback
Microservices
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4.2.,5 SRR

=1l
s

AN FEEA 4 Apache ShardingSphere 7347 7S 55 I S i
« BT XA PP RT B R SS
« BT Seata WM H S5

XA TR SR S5

XAShardingTransactionManager A Apache ShardingSphere [/ iV %511 XA SLFI2R, BEEH
BN ZEHRIEIATEBANERS, HF HRAMENFESHE. R BRIRERFES BIRN) XA HHEM

Access Layer

1
config 3 : : Sharding
X Sharding-JDBC Sharding-Proxy 1 Transaction Manager
. 1
1

B T T TR SPI

XA DataSource
Pool

DataSource
Pool

XA Sharding

1
: t sharding-transaction-xa-core
. Transaction Manager

1

Actual DataSource

enlist

XA
Transaction Manager

Connection XA connection XA Resource

XA Connection Wrapper

i i 1
1 ' 1 1
1 | I 1
1 1 : 1
1

I o
1 1 1
1 ' 1 1
1 | I 1
1 1 1 1
1 1 1 1
1 . 1 1
1 1 1

JTA Transaction Manager

20: XA FHE5 P

ARERES

W E B2 AU set autoCommit=0 K, XAShardingTransactionManager Wi EKN) XA F5
BRI XA 2/5%5%5, DAXID BB AR,
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HITERS R sQL

XAShardingTransactionManager H¥dEZEE RN M ) XAResource TEMEIX AT XA H5H 2 E,
HEEHBRSTEMHBIA L XAResource. start i 2HIEE ., BHEEEIE] XAResource. end il
L ZHIIATA SQL #1F, SR HN XA 55,

fan:

XAResourcel.start ## Enlist MERHIT
statement.execute("sqll"); ## RTINSO R sQL1
statement.execute("sql2"); ## EIRIT— R sQL2
XAResourcel.end ## RRMEHAT

I sqll Fl sql2 K2 Hbric y XA 55,

XAShardingTransactionManager TR IEHRE NRHIR R L5, RBIELIRAY XA HEEMIT
1R NE, H5E IR RIS T2 A EM XAResource, 74 1% XAResource.end 5%,
FDFRIC I XA 550 R, HEMRIREIE prepare 1652, WEFTHE S5 XAResource %2, #TH
XAResource M IREE RIS M ER, NEH commit 8 TRAIESS; & ATEE XAResource F S Imeh
RAIEHS, WIEH rollback 52 HATIONR, fEHSEMMNE HIERTEL)E, 1T XAResource F=4E M
FRASESRE HEMITER, PARIERH BRARIER T, AEdEE—3E,

filgn:

XAResourcel.prepare ## ack: yes
XAResource2.prepare ## ack: yes
XAResourcel.commit
XAResource2.commit

XAResourcel.prepare ## ack: yes
XAResource2.prepare ## ack: no
XAResourcel.rollback
XAResource2.rollback

Seata F4HS

¥4 5 Seata AT HHEI, FERK TM, RM M1 TC FYBELFR A Apache ShardingSphere B/ NHFAESH,
TEEIREE IR L, Seata JEIT X1 DataSource #2[1, ik JDBC #1E 7] PAR] TC 34 TIZFEIE(E, [FIFE, Apache
ShardingSphere t/2[{[f] DataSource # 1, XN ENEIEFRETR G, Fit, # DataSource
B NFET Seata Y DataSource J&, FA] LK Seata AT F55/i A%l Apache ShardingSphere f53 F 4=
&,
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________________________________________________________________

< ~
4 \
! Using Seata AT transaction in ShardingSphere
JoTTTTTTTTT T N [ SeataATAPL |
II Handle single/multiple logic SQL L I
I : 5 it/ : ShardingSphere/transaction :
o | | .commi
Y o LR P E
! TransactionManager !
1 1
4 4 ! 4 : A4 I I
1 1
| SeataSharding |
! TransactionManager '
1 ]
1

1 1
4 ¥ | 4 : 4
1 n 1
: |
Wrap actual ds l I‘\ l t ," l t

_______________________

\
[ 1
1 1
1 1
1 1
1 1
1 1
1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: SeataShardingTransactionManager :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

K 21: ZZM%55 Seata
S| Zak

1% Seata M FHSMIN HEZINT, HAFPEENEIRIESRIE seata. conf IALE, J&ECH Seata 55
Fi# ¥ DataSourceProxy, FfHFMZE RM A,

AERERES

TM il 2RHESHIAFR, TM B TC KX Begin 162, HKWME/RFHSS ID, o CH5md it &R
551D, Z25F2RFEFT;, 2FRFS ID K LT FRIELATSREZ R,

HITELS A sQL

AbF Seata £ RIFESS IS SQL JEIE RM AKX undo BLAR, FH A% participate I8 ZE TC, A
F|®RHEFH, T Apache ShardingSphere FJ70 Fr /B SQL REXZ LA 77 AT, KIHFE S Seata AT
HEMN, TEAEFLAEM FEARRE T2/ FSS ID 1 1N gis,

$258 Seata FHFM, T™M 21\ TC KX /HEFHHERHKEIRIGS, TCHRIERFKHES ID HAFH I F
S5 HHATIRACEAIE,
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4.2.6 {ERHEIE

EISI=}
B=

B SA Apache ShardingSphere 7 BB REMS 7E R FIA T E I M F 5=, IHEERE LIAFIHR, B1E CAP
TEHEHES T, 2AANFESBAREHEGE, Apache ShardingSphere 7 REME K 7317 = FH 55 HIE AR
LR, EARNEAEHREEN S M RESRRTTE,

RS
2501

- SEEIFFIRBEES, Bl R, BB E SRR E;

- BEXFEZERE SEWEERS, Gl F—FE50, BRNEER. BieEE, fiteis
B, IR ERI A EREERTR,

FIZHF

o ASRFRIMLS, MR FEEBSIEESS . Blan: [R5, BRNEER, EeRE. R
R, B NEEL, WS AN ERIETE R,

XA R ERESS
FFH

© SRR G RIS EESS

o R B AL ORUESRA T B - PR R Ry — 2 5
- RS ENEEE, $E/ERHHIHES AT HEKE ;
o SHFRINE T XA FIHE XA B3R,

RZHFB

- AR, EHEG EIRETRE/ ERREE,
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Seata FMHES

250

o CHEEIE S OGS RS

. % RC IR,

« JEI undo PERHITESENE;

s XFIRGSENER, BiMERRHNES,
AR

« RSZFEBR RC ZAMIRR B
(SN A

« Apache ShardingSphere il Seata & SQL f##T,

~ —

4.3 =59

L.

43.1 55

T H 238 R R GE VT R &, SRRt ming EORS. xFT R —NZE REFF L R EmE D
HEERRNN ARGURUL, FEARZER N T ERMNE, TGRS RIS, WER
SUCERAE I ERIE, RERSARAIR S R T S BT, MBS RANEWEREREIPRIINE,

T —FEZMHEETX, AT ERERSNDBEZ MEERA, %P RS R
RES. EHIZ 2 MK, MEREWIRTT RGIHAMR, EREWIRIT RS, W PUREIFE
—MNEEE, EEGEYEBAREN MR IARSRRIER 1217,

SR BRI A BT RCEE A D BT AR FORE, 35 0 BUEARYE SQL 18 I, Kk
TERIS 1R 3 71l 28 38 5 R

B 7 MR EHE T R R BIR N AR B, Ko AR DN AR T R BRI A A AR, Rk
For RIS EECE IR, RERE I SRR T RS RE,

4.3.2 Pk

B i BV MR RS E AR L, (HREIRAEHR 78R A SRR, XSS EEZ
Al EE — e, DA S W Z I EHE — St m e, F H, S50 sthaiok 7 58dE 2 A FFE
AT, e RIRE R BEAS R FT R AIa4E N GO BE A R IR ERIa e R AN 2%, TERI 7R 27
REGEG 0 E—FRERN, NAERSEEEREREZRINE R0 R,
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SELECT * FROM t_user WHERE id=1

UPDATE t_user SET status=? WHERE id=1

[l

SELECT * FROM t_user WHERE id=1 -

!

UPDATE t_user SET status=? WHERE id=1 - .
N’

B 22: 50 E

B 23: Bl F + 5 0 E
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4.3.3 BIx

BYULEES 7 BRI, LEEERDT R RS EE R — R — R MBI A4 1E, 72 Sharding-
Sphere 1325 7 B B 2T HAR,

4.3.4 ZiMER
TE

AN, ST DA B RE IR 6 RO BRI, H R DGR B,

MEE

AR R G R BARE, ISR 2 WA,

EMEE

R L PEREE PR RR BMERIRIE, BT EMEDRRPE, WES 3R 2N A A —E

ARSI EIRER

T AR AR R 2 11 SRR 3 ZE AN R M

4.3.5 {EHENE
I

- -2 NHRE D EECE, PN, RECE AR

« MSZEEFIRE 73 B SCRF SQL B

o [F 2R B — AR EEEN, A5 AHE, DURRISHRIEI M TR, T ARIESdE —250;
« JLT Hint B3R 3R H,

RZHFB

« EFENMNER SRR

o TR E R EHERI P IR S BRI BHE A2

- FENEHZE;

« BEEMMNEZ BIRHEFSEHRA 8 EMERIP, HSHIREEIMEE,
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4.4 7HIVRIE
441 B=

B B MUERRITIZ K, (0 27 R AR AR 2T B O S, FEIXAMELL S, @Rk, B
ECE R EET A, SCBURFET WA A, BOE B0, KRS8, SrTAME, rIuESE, sk
NP EERPEAR,

AER AR =R JETE, AIILIMME, SEFERE (GHRIF),

4.4.2 PEbk
DAAIBEPRE, FEETERHEHENEZE, DIIRAG—FbRER 7 RS &R = 5B
#,

BREHRE R ERIE, — T ERMNFEEMENY A, NERRBREIRET N, R R L
FRINA, ENRRSEG—EHER, I HAEW SRR 2] Sl 22 mmm DR
HIFNE SR BRI, X757 IR RIS EORE BRI, RN E AL DB AU LHI LIRS
He 5 BT

S5, AFET R R BB E, SR SINEES, tRERNES R —EEmE R
N, ETEREAERLS], USRS PEERCER AR, X5, BATIEM Zookeeper/Eted
EFIIECENFES, RSZEREAL, P ORI HIHEA R,

[, BTIRHEIIREA S n] DUR A &GRS =TT A E N MRS, TEBRMMRA—1E, 5%
MORRRYZEARIPRIETE A APL, XHEZNAFETIRERIR,

et T Al EFERT AT INME A 2K, FRANFRE e S Ul &, BIEFEHIR S RE, H—PeE
AT tracing f1 APM HYSFFo

4.4.3 BFx

XTIGHIRE, AR :
- SEPIECE L 324 Zookeeper/etcd/Apollo/Nacos, FEREUEIR, HUNIFIHRISHIALE,
o« STEREMAL: S2HF Zookeeper/eted, EHEAA Proxy /R BIHIRS.

XEF RO, EARanT:
« 3§ OpenTracing/Skywalking S/, SZELVEFHRERIERES;
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4.4.4 ;518

=15
s

AN F A4 Apache ShardingSphere 7311 A AIAE T RE
- BEEHD
- FEMHL
« B=JT AR

ECE D
SCREHA

- FLERHE: BoRBZRISITIN SR, MEERrsrIRCEXE TR, IEAR D FEEIRE -0 E,
REESEPTECET D, ATAEMEROE TER,

- FLESISME: BEBSIEH 2K, REENOA DR S — NEERES), &R SRR TN
ESEIENIIE

Fo & RO RS

FLEHOERE a4z RS, DLOYAML #8217 ff, SESdRRER, MINIER. SURECENEEACE,
ANEIHESCT SRS TR E RIS S E L,

namespace
I—authent‘icat'ion # NPRACE
|—props 4 BYREE
I——schemas # Schema ECE
|- |—${schema_l} # Schema &#F 1
|— |— |—datasource # BIRRELE
|- |- I—rule # MNEE
|— |— I—table # REWEE
|— |——${schema_2} # Schema &FF 2
|- |- I—datasource # BUERECE
|— |— |—rule # FNACE
F F —table # REWELE
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[authentication

PUBRECE, RIECE iR ShardingSphere-Proxy HIH F RIS,

username: root

password: root

[props

EMEE, FIEIES WEE T,

executor-size: 20

sql-show: true

[|schemas/${schemeName}/datasource

ZNBIRFEERMNE S, NREIEEEEEEHIEEL (Fl40: DBCP, C3P0, Druid, HikariCP),

dataSources:
ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource

props:

url: jdbc:mysql://127.0.0.1:3306/demo_ds_0?serverTimezone=UTC&useSSL=false
password: null

maxPoolSize: 50

maintenanceIntervalMilliseconds: 30000

connectionTimeoutMilliseconds: 30000

idleTimeoutMilliseconds: 60000

minPoolSize: 1

username: root

maxLifetimeMilliseconds: 1800000

ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource

props:

url: jdbc:mysql://127.0.0.1:3306/demo_ds_1?serverTimezone=UTC&useSSL=false
password: null

maxPoolSize: 50

maintenancelIntervalMilliseconds: 30000

connectionTimeoutMilliseconds: 30000

idleTimeoutMilliseconds: 60000

minPoolSize: 1

username: root

maxLifetimeMilliseconds: 1800000
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[|schemas/${schemeName}/rule

MNECE, ATUESdEd R, RS0, B, &1 EENFLEE,

rules:
- ISHARDING

XXX

- !REPLICA_QUERY

XXX

- IENCRYPT

XXX

[|schemas/${schemeName}/table

REHELE, BAFREISEBX,

configuredSchemaMetaData: # BLE T 2R AR
tables: # R
t_order: # RE
columns: # 5l
id: # FIZ
caseSensitive: false
dataType: ©
generated: false
name: id
primaryKey: trues
order_did:
caseSensitive: false
dataType: 0
generated: false
name: order_1id
primaryKey: false
indexs: # 5|
t_user_order_id_dindex: # R5|&
name: t_user_order_id_index
t_order_item:
columns:
order_1id:
caseSensitive: false
dataType: 0
generated: false
name: order_1id
primaryKey: false
unconfiguredSchemaMetaDataMap: # RERED R ANBREN
ds_0: # BIEIR
tables: # xR
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t_user: # RAZ
columns: # 5l
user_did: # 5l&

caseSensitive: false
dataType: 0
generated: false
name: user_id
primaryKey: false
id:
caseSensitive: false
dataType: 0
generated: false
name: 1id
primaryKey: true
order_-id:
caseSensitive: false
dataType: ©
generated: false
name: order_id
primaryKey: false
indexes: # &5l
t_user_order_id_index: # &5|H
name: t_user_order_id_index
t_user_user_id_index:
name: t_user_user_id_index
primary:
name: PRIMARY

EEM

FERCE O BB MBR, Bt E, REhASHERRIA G 2 AIA R,

ARG

SCIREHHL
< AN TECE A LEHECERGE, M OB BEhES/IRRPRASE S, ELanRT AR Sharding-
Sphere RS, TR EEE A aA M BHRTRSE

« SEIETEM AL, AT DATE (e WS 1A 5 TR e i R 22 (4 5 T AN 25 P A B 13 1] B GE TR BRRE T
GBI RBAREAIIIARE (FLaniizss).
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AR RO EHESEN

TR L a4 S [HH) states TN, GIEEBIREVIMNRIBT TR, ATXOARFEEIEET
)52, fLFE proxynodes fl datanodes i ki,

namespace
|—states
I—proxynodes
|— |—${you r_instance_ip_a}@${your_instance_pid_x}@${UUID}
|- |——${you r_instance_ip_b}@${your_instance_pid_y}@${UUID}
||-—data|1:des

|- |——${schema_1}
FooF [—s$1ds_o}
b —${ds_1}
F f——${schema_2}
ook [—${ds_o}
b —${ds_1}
A -

-Tr ~Tr ~T1v ~Tr ~Tr T ~T1 T T ~T1 T ~T1

[states/proxynodes

BARPEVIF S RIZTROIER, IR YanaTLBIRIbRIR, 1817 LB IS 1TARSS #s69 1P sthlikA
PID #J, JIBATSRBIBRIAEAIGEI T i, 2 SEf] RLNEM, NN BaNER, MO X 25 Sy
ARG IBA T A S B A ) 15 1R] 55

[states/datanodes

A DUGEERE 2 BME, Al shasasimibR DO ZE -

e
)

AJ{E IP Hihit @PIDEUUID 95 A\ DISABLED (ZREA/NG) FoREEAZIH, MIFR DISABLED FR
J& o

Zookeeper AU

[zk: localhost:2181(CONNECTED) 0] set /${your_zk_namespace}/states/proxynodes/$
{your_instance_ip_a}@${your_instance_pid_x}@${UUID} DISABLED
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RRAME

RSN EG R T, EEEIREEIR T RS N DISABLED (B AK/NE) ForB MESIETR, M
k& DISABLED B¢ mZ% /g o

Zookeeper TN T :

[zk: localhost:2181(CONNECTED) 0] set /${your_zk_namespace}/states/datanodes/$

{your_schema_name}/${your_replica_datasource_name} DISABLED

B = F5 LA R

Apache ShardingSphere TEEHE TG B A SPT 77 sUE A LR ZIBC B A OATEM L, BT S Bk W
¥R L, B, Apache ShardingSphere NHB3Z 45 ZooKeeper, Etcd, Apollo #1 Nacos 55 F AL &
HC/ RO AR, T A 35 AT DA F LAt 8 =5 2004, imd SPI 1977 i A 2| Apache ShardingSphere,
MTAE P AC B DA D, SERIEREEIG BEBE,

SRIIK Y hzs | BEEEAO | MG
Zookeeper | Apache Curator | 3.6.x | X¥¥F SKHF
Etcd jeted v3 XHE XA
Apollo Apollo Client 1.5.0 | XF¥F ASHF
Nacos Nacos Client 1.0.0 | XFF ASHE

4.4.5 TIAIER4

SR

AN EEA4E Apache ShardingSphere F] WIS PERIHHZIIRE
o« N PERE IR IR AL

R At RE MR SR AL

1es=
B=

APM ZMAMRERIZHGE . HAl APM M EERERIRT oMM XARRRIMERESHT, HEZIhRECEH
MRERIR, MR,

Apache ShardingSphere AR ABTAMAIRER, 170 DU o B PERE IR U RHSC U, 124 SQL gt 5
SQL HUTIX P SREHE 73 Fr i S i D A SRS B IR B M A PR RE I i R 48, I 22 AL 0 A) 1 15, Apache
ShardingSphere (X1 5/~ A MMEREHE, Hi@diniE IS BHE RS, Apache ShardingSphere
A] DAdE AR OG22 M RE i R

H—Rh 77 X2 A OpenTracing API ZIXMEREIEER SR, THIIA OpenTracing XY APM 7= ih#l AT LA S
Apache ShardingSphere H#X{#%, b4l SkyWalking, Zipkin Fl Jaeger, {iXAh7 2 RFRELEEFI
Pt E OpenTracing WMYAISEEIFRIAT, BRIEAZ R RAFTE S OpenTracing WHIGRA =M IEHN
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APM MBI RS, WHRRHAAFRRESLHECH APM 2%, tHFELI OpenTracing MY, BIFH
3/]J8/~ Apache ShardingSphere FUBERSIBERE B, BAUZ OpenTracing MR BIHFATRE, FHTHIRRA
SEIE D, HPRCARGSE TN, ST MEAIAE ™ S SN AN R A2 SRR K,

B Fhyr R SkyWalking [ H 8h##%t. Apache ShardingSphere FIBA 5 Apache SkyWalking HIBAF:
[Fl&1E, 1E SkyWalking H15C3 T Apache ShardingSphere Hah#RE, RTDLRHAHSCHIN A MERER R B3 &
%% SkyWalking 1,

ERAZE
{#F3 OpenTracing Y

- L L BT BERAASHIEN APM ARG Tracer SKHIK
SR LNREAVIIIE 24

-Dorg.apache.shardingsphere.opentracing.tracer.class=org.apache.skywalking.apm.
toolkit.opentracing.SkywalkingTracer

LSRR L X VAR
ShardingTracer.init();

. JiE 20 B SEGEN APM RS Tracer SLBIK

ShardingTracer.init(new SkywalkingTracer());

= [ SkyWalking i OpenTracing ¥R%t I, N IR Apache ShardingSphere IR EEFFEEA, DA 1EFifh
R CER EMIEN

{3 skyWalking B &hiFR§t

ES% SkyWalking #8%E Fifto

MRET

TEIAEFMATTT 3K, HR A AT R R APM {5 BRI RS, LUT B SkyWalking il

VAZZEES i

f#F ShardingSphere-Proxy Vi [FF MEE 192.168.0.1:3306 fl 192.168.0.2:3306, HEN
AR AWK,
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EHNERT

192.168.0.1:3306

Sharding-Proxy

192.168.0.2:3306

& 24: FFhE

MEFE, iR 18 {X ShardingSphere-Proxy M., SR MEHEETIIA TN, X2 H T &R
W B ER IR A2, B ARG R T Y5k R,

PRERELHE R

E5) Total Duration @ Spans @

25: PRERFE
MERERE H ] DARERS 51 SQL MR AIHATHTE .
/Sharding-Sphere/parseSQL/ : F/RAIR SQL [T :RE,
/Sharding-Sphere/executeSQL/ : TR EAATHISLER SQL HIMERE,
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+ /Sharding-Sphere/parseSQL/ 0 ms

RERRULEY 5018-00-27 16:52:57.700 JMUUSELY 0 ms )

Tags Logs
span typ

Local

db.statement:

SELE

IN @, 7) limit 10

start Time @R BETAEY Duration XD

Tags Logs

span type:

T Edt

is eror:

false

db.statement:

SELECT i.* FROM t_order_1 0 JOIN t_order_item_1 i ON o.or

ouser_idIN (7, ?) limit 10

SEBERLRT

i.* FROM t_order o JOIN t_order_item i ON o.order_id=i.order_id WHERE o.user_id

component

Sharding-Sphere

& 26: fEHT I

| S

der_id=i.order_id WHERE

Start Time ETICEAZIZE) Total Duration Spans @

26.1.15380392938070041

Sharding-Proxy

» /Sharding-Sphere/parseSQL/ 0 ms

»]

component
Sharding-Sphere

do.type:
sal
db.bind_vars:

10, 11]

27: SKERVTIAT A

A 28: BHEREE

MERERPE AT DAREAS B 21 2 4 57 BRI

/Sharding-Sphere/executeSQL/ : F/RHST SQL RH LR,

/Sharding-Sphere/executeSQL/ : F/RHAT SQL HH I HE,

peer;
is error:

false

peer;
192.168.0.2:3306

db.instance:

ds_0
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span type:

=

N

ot

29: BH

eeeeeee

message:

& 30: &

c

/If_\:l;EI

=il
<t

4.5 FEPE(H4E

451 5=

Apache ShardingSphere f2 £t 7 8dE 70 FrAURE S, A DUSEER 0 BEIA R EEE T mLL, RARKRLE
FHRE S, X T S BHR FEIB TR RGOR L, ]2 2 R B TR 2K BRI, —
HPCREZE—MEVINEGER; FN, N TELMH T Apache ShardingSphere FYH RV, Rl 55
MR PRIEE Y, AT REFREON A AU Fr SR B TR M R B4

4.5.2 &7

ShardingSphere-Scaling & —MEHL45 F 7 38 F £0E 2 IR S st s i o 75 .
M 4.1.0 TG P R4,

4.5.3 Pk

Apache ShardingSphere 7E53 1 SRIG A1 BIE LR At P ICORHY B B, (HENZS T PR AR IE AL T B
Peiko WHATEREN—Hp77 38, BPRESCRRS AR A P Y7 Fr skISFNGRTR, X REm ROHR EdE 17 /gt T4,
& PR T IR A 258 — D HRAR;

[, SEMEfRand e, AROZAIEEIBITRILSSIE N, R AT REN DA I s A n] F RN R
BB S P 2T, R MERgEng 5 — P Pkibk;

B, FRPEgE ARNIZON B BB E G, A CRIE SRR ] PR R, RS R s =4
Heiiko
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———— &1

1
Ul
1
Ml ix B secnonsoecns
1

------------------- EpvfelkeEEE A

(Zookeeper)

[ 31: g5
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4.5.4 Btx

XA B SR FroRmg, D R s ST RS TR Ak 55, R —uh 3Ry

JE AR 775, J& Apache ShardingSphere 384 H4E 1 F I HAR,

4.5.5 K&

4 H4LT alpha FFRFTER,

I

&t . a2 = l =
AR AARTIEE 4 W s % £
e —»r_ g —»r_ Isty) F} ey

11 FEHETS

12 SHEHIERD

1.3 XFMySQL

1.4 F#PostgreSQL

1.5 BIFUIBIR 4R 1L
16 BidUIEEEL B
1.7 BiFUMELE Rk

4.5.6 1ZIOMBE

SRR (Rl

4.1 Bl gL
4.2 BEASIN E AR
4.3 BEYHREE

21 BEUI— @R E 31 FAUIELEREEM L
22 BENEERE 3.2 WAL IR E R BT R
23 AFENIEERD M 3.3 HIERR
24 BEhIRACE

& 32: BRLLIE

FE— R EAE H H 20 BRI 40 55 70 o LU 2 BE T

HIETR
RIS o3 AR S T
FEHE

FERPE R TSGR, BdE R A REdE.
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IR

TEFEPEMGE R AT AR, Mb55 RS A AT R,

4.5.7 LRI

[RIZEA

*%&8%| Apache ShardingSphere HJFEPEMZERIERAT L NPRER, B ATRYSFEVEMZEfRRTTZ N I A
PR AR, AR SE R DI 75 NSk EE,

fRARTEAAT

K FE R

% FlIBShardingSpherefk & 1|

t_order_0

t order 1

t_order_0

t_order_1

XA A UM
1L g iErh, FABUERA M
2. e R XU
3. By RIS R

[l IR A R — T AR

L fE—EN A ETURIRSS &

2. T BUEA T Z M5

FEPEFAE R B AT IH 20 A, SREC E PR EERTR, BT REER, a0l gL T
i, Re—IRHEERGEIRAR 4 DI Z B

MR E
Y EFShardingSphere &

S M (R

33: {4

t_order_0

t order_ 1

t order 0

t_order_1

t_order_0

t_order_1
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L SR
2. RGBT
3. MREIERSNEL
4. AUYTHEL
_____________ weEATER
| EEHER Il FEIEHBIMER Il BERSHER V. BEE VIR R

St FEIIE

HE BRI

EBEIFSER

EREERR — LR E IR T B

3R

1
1
1
1
1
1
WIMNBESIEE S 1
1
1
1
1
1
1
1

&l 34: i TAEH

HATRERIR A
HEEMER

FEMERS I B, SRR ST AR IR IE M AR R, RN T ERIRAgtt, HEA AR
0%, RIEIRIELEREMA P IRERFHTR, MEFSHTI R

FEHRIEIEMEK

PUTTEMER I BAR i B BEURIER R, 7 BERM BCR A JDBC iY77, EREMNEHRET Rk
B, FEEE RTINS NBH R,

IR EWIERD MR

T 17 BEURIT AL SR AN RS2 SRR BRI T S KRN, I 75 I B 18] PRI 55848 A s
BATEZD . AEIFEEE 2 B BRG], (LER XN 2RI e WAL HASSEELR) 22 E
fikIIRE,

« MySQL: 1T f##T binlog
« PostgreSQL: KA B 7#HEE i test_decoding
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IXEARHIRAIG BAE,  [FIAE S B M B AR T U5 N BRI irp, i B BE AR 52
BN (BT SSRGURIFELL, HREGRZ A, AR B,

AR L4 B ER

FEMERT B, ATRETAAE—E I RIAYAL S R O, @i ik B8R X 328K ShardingSphere HIXEWTHLHI,
RIS AR EBERREE RS, RN RRD B2l

IXANE DA R ERD, KNS, BRTEdE &M A P R A w2 SR TEaRe, #iAERE,
Apache ShardingSphere FIIEII AL EHIMERECE, K55 FAFRINIAIEERE, PR 7.

4.5.8 fEAME
ZFIm

o HHNEFHEITR S Apache ShardingSphere FTE FEEHEE ;
« ¥ Apache ShardingSphere FIEMHE T SO TY A4S

FZHFI

« AR BMGE

4.6 FHIEMNZE

46.1 5=

LA RGP, SRR T2 T, TR TR A TR R ST UKL,
el 2 EURAR EA ST, RN R AR S USRI T U (TRRI Y, 5
DU SR AT SRR, WP 2 B — USRI NES, TS, £S5,
BB I IIE, AR T HR
KT HRMIEERIT R, ETUSINLS 55— R PTRAIL:

L HLS LAk, R IR RS R P OB, PUTRGT, FHLS TS TN 17 SRR
e, eGP ERRE TR, RV RSL, RIIH (7 REGREVERE, BT
fi.

2. BRI, 2 MR R, AHOGHT ISAR A B LA S T, I
it R IR EAL T 3 MR

- BRI S TN, BIVEAC

 WTREAEREENEL 5 SQL USRI, FOASURE( TN, JE7 IREIRARPE; 1EGERIRY,
RO TR HL

IR, ThE, BB RIS S SR TR
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4.6.2 Hkhk

FEELSST RS, R STTRBRIEEREH N AR 228 IRK, BTty —EmmwE
RGL, TAMET R ESCER, BATHT RIS RGUEE X g BBk, ik, MTFes
EEEINESS, TEAERAILSSIEREM SQL KIEHL T, BRI, 2RSS IIICEE A TN oS AR X
ko

4.6.3 BIx

FREBAE I MBI T R B S uEm R, Rt T —8&5x8, Z42, Bk, RSUERANEIEmERS
R E, & Apache ShardingSphere ZHE MY 3 ik HER,

4.6.4 ZICMER

TODO

4.6.5 KIRE
R IF AR

Apache ShardingSphere J&i X FH P # AR SQL MEATAENT, IR P SR AR &L SQL M TRk
5, IS [ SCBARHATING, IR IESCEdE (R1ik) S AR RN E 2R EEIEE, P E
WEHER, CAMEEREP I R SCEHE, N HRE, SRR REGEIEIREIZH P, Apache
ShardingSphere Halfk & B T IR INZLRE, 1P LT RIEEIR NP IINA T, (G068 S EE
TEABFEE AN EdE, teoh, RO AL SHITINESNE, TR &SR LIGE, Apache
ShardingSphere #{A] DAFR - — B S B HUMR LT %,

BiEN

HIEERIHORE P R SQL /T8, FTIEIT SQL IETAMAT A TRENT. MR SQL 178, BRI &
BRI, 45 75 22025 Y =7 B A 6 P O g SR 200 BEAR B TN b R m, S KB
BT, Apache ShardingSphere <3 H il KIS TN G G 2R IZEAEE,; HERP
I, 2% WNEHE B TR T IR Bl 2um A P I oS SR, (HH P o
AT SQL. EENE . IR aCHERE, WUGAE A S @ EE — e A &= EdE,
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JDBC i&Efcex

Encrypt-JDBCPRIERSEER

hnEFm

FERBEEREN, RNTELTRIMEMNSEE, KENABEREREM, MECETE %y
NVUERy: BARIRECE, MEERAE, MEREEDNEREELCE, HiEEnNER:

BRI E : fEEdETRCE,

I RIARLE  Fe T A B TN . B il ShardingSphere PN & T FIAINAR S B % AES/MDS,
F FIER] DUEIE S ShardingSphere AL O, BATEI—EMRZE BIZ%,

InERECE : A T & F ShardingSphere £#E2% N1 FH T 7726625 SC8HE  (cipherColumn). M1
THEIASCEAE (plainColumn)  PAKHH FARLE IR M2 T SQL 45 (logicColumn),

ar PR P AR ER NPT SQL 485 (logicColumn)?

FATTRT AN A PR R SOR BRI R i 28 H Y2 7 BB B ik B B8 1 & b
B R R AN A P RNE SR 2 RN 1), QR S R 77 2 plainCol-
umn, KB SCEAEZEE] cipherColumn, #AJTEY, FATAFER - A1iE plainColumn Fl
cipherColumn FUTELERIMEH, FTLA, FATFFELH PR — &R L EMFI, X438 DA
P BB AR ER B LS, En] LRSI EREN— MRS, el DIAE, MM SHA
A] DARE R SO R ZEAE Y plainColumn fl cipherColumn f9%1144, & MFR plainColumn,
RPN, RAFMER S HEH PR SQL HAX MEHESIMITRE, FHAEmE
FLN E 25 1 logicColumn #1 plainColumn, cipherColumn 2 [A] IEAf AT SC R BIA],

2B 2 MR? BREEGT, BN TiEE E&iLSRETC4E, BIH, 2T iR
TR,
EHIEPEECE : YIKEEYEER BN TR, B XBdRE, ZEMACHTRERERE
TR 22 B R SCEARIEA TIR B, R AR SCE#RIEIT Apache ShardingSphere fi#% 51K [,
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& 36: 2

mEL I 12

ZEBIE A, AR E A — KR t _user, IXIKEZBSEFRAE M N7 pwd_plain, FITERIASCEL
. pwd_cipher, FTEREEHE, FE X logicColumn 4 pwd, #8%., FIF{ESRE SQL M 1%k
M logicColumn ##174%%5, Bl INSERT INTO t_user SET pwd = '123', Apache ShardingSphere
BURE1Z SQL, @it P IRAL IS ECE, &I pwd /2 logicColumn, T2 X IBHEA N H X B A
AR TINE AP, Apache ShardingSphere 5 Hilv] F /7 BZ 451 5 1Hi v 2 £ PR (A L5185 L3
HEAT T 5148 AR B B Lt e ffe, AN RIEIAfR :

B s PR LR RN, KA P SQL 5K EBEIBREMFIRIT R, H15HH) SQL 4’5 NEHRH T
HSLNEIRERSEN, P SREEIEE 2 B, B, %22 H Apache ShardingSphere 1T
AT,

NTTE R R T NS T N S N, HrP R B AN 0P, AR EIRTR,
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plainColumn

cipherColumn

4.6. IEME
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SN~ EREAE5 EHf-(ERIBET

HisQL

1 INSERT INTO t_user{pwd) values( “123" )

#IFSQL
RRrsQL
¢ & —mm é) =i —

l UPDATE t_user SET pwd = “456" WHERE id = 1

AESQL
l INSERT INTO t_user(pwd_plain, pwd_cipher) values( “123" , “xxx" ) l UPDATE t_user SET pwd_plain = “456" , pwd_cipher= “xxx” WHEREid = 1
—
E HiTsQL = issoL
S =
- (=SS fmﬁz?u
</ AiEsQL </> #i2SQL

SELECT pwd FROM t_user WHERE pwd = "123" ;

—

l SELECT pwd FROM t_user WHERE pwd = "123" ;

BiFsQL WIFSQL —
‘ Tl query.with.cipher.column=false LA el uery.with.cipher.column=true
EiESQL / EixSQL

1 SELECT pwd_plain FROM t_user WHERE pwd_plain = “123" ; SELECT pwd_cipher FROM t_user WHERE pwd_cipher = “xxx” ;

—

#iTsqQL

w
w

38: 4
IR RI$HE

{E Tf# T Apache ShardingSphere MIZANRAR S, BIPDKEINIEECE. MNEAHRAE S SEhrg m T4
Ao AR ERN T RN 5B RN R AT Z AR RIRNL S5 m FFoR, XMIZN
fAlf#iF Apache ShardingSphere iX &8 K i & Mk 55 75 K ?

L5

WSSt # LSS T —UINEIE, AFED ARG VLR, AT DA fa 8

FRERTT SRR R AIERIINE R, W AES 5, RRACEEZEY (HmEMFwS SQL) ME Kl (#
fERAFESCEER) RIA], BRI S Al DR T PIARIE, 2B (YAML A3RR) |

- !ENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
tables:
t_user:
columns:

pwd :
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cipherColumn: pwd
encryptorName: aes_encryptor

fEHIXERE, Apache ShardingSphere A7 #F logicColumn I cipherColumn 1T, KEHIER
AR, RAEE TR, RMWR LW ERTE. MR RERIAS. B —F7EE
BIEEE, HFINN plainColumn B &R, BB NEFTR:

FhLelrss
-
</?> !D ~—
39: 5
S 5 A E =16

Wt BT EaEsk bialT, Bdai R LR F A KRB R HdE, E - miE
P SRS DU AT, A farib ol B R S DU A B, 4nfr i S5 e IR B R R R Gt < TR A T o4,
BEHMCER,

FRRTT R FERRBEARIRTT R, BAVHRKLIMNEZE—T: B, BRRIALSHREHTINHELE,
R—E 7 T IFFEEEBENER, REFEESEREE L SHENEES, ARG RS
IEFrEERE A, RIS RE D LR i EE T, B ATEAR RIS B, fHAETT
AN BRI T RSN R

2G5 — R Z 2R MIER . EREE BN IR RTINS, RIS T
T EABAE IR A7 B FSCEAR NS S5 A A BIPUL A, TR EE e 1140 MySQL 3 ME il Kotk 55
77 BT RN T BN R BRI AR R Bm A B, PTG 5 AT DA AT i B ARG 3R 2 2 A A
Bio XAEAF SR —E DISON B DRI B B IIIAST; BULIIE —E LSOOI 2 g
IR, FEXS bE— BRI I TEIR )G, A AR R R A i R DI BIFUR I . 77 A 2 2 rl g, H
REL ANT1. B, AR, FEEH: PURMEEREE, A E L. MR TRIT RS,

WS AN R BNIRER: BOBRSTRANAE, REAEBRLSE, B2 TR RSA,
T2, ShardingSphere R IRERIREN IS4, Al 3 HHE(T:

1. RS
BRIERATEXN t_user B pwd FEGHATINERE, 5575 Apache ShardingSphere SRAE R

) JDBC #: M, MASEARTRERIMNIOE (FATIEHRAE T Spring Boot Starter, Spring fi4473[A, YAML
FRATN, WEARNLFTTHRER), B, RE—ENEREMN, WTRFR:
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- !ENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes—key-value: 123456abc
tables:
t_user:
columns:
pwd :
plainColumn: pwd
cipherColumn: pwd_cipher
encryptorName: aes_encryptor
props:
query-with-cipher-column: false

s BRI AT, & e TR B EHR R t _user BT — DN FENUIK pwd_cipher, Bl cipherCol-
umn, FATERECEHE, FRFRAHE plainColumn &N pwd, TR SCEHE, Mt logicColumn
BN pwd, HTF RTINS SQL #i2 i pwd #T49m5, BImFANZHESIMEAT SQL 45, ArAILEK
WIEFHAE, @i Apache ShardingSphere, FHATHIGHIEHE, SHEHXEE| pwd 51, FRINERASCH
TN 17%2) pwd_cipher %, K, HF query-with-cipher-column i%& M false, k555
KWL, MKIEMEH pwd IX—IAXHHH TR T, ERBERIEER pwd_cipher LRSMEE 7B E0E
(B SCEE, B BRARN REIFR:

Bk SSERis- TRl
)
AR5 G WA S BBIES e A S
S8 G PO

S B

=Hif:E DX BEi:3KEE3T
40: 6

W EAEAERR AR, WU Apache ShardingSphere % N5 SCEHE, HHFMEE] T cipherColumn, T
AR T AL Sh S & 8B, T Apache ShardingSphere H i H AR CITEIEE TR, it
N FRENLSS 77 BT “pwd* WA SCEHE TN A AL A (53] “pwd_cipher,

2. RGUEMBH
HrEAVEUE T4 Apache ShardingSphere K # A7 BRI XH, BASCAFRERIIISCH; T SR BURE #5575
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BATIEEDG, & S AEER RS, st 2 e 2R 2 B R e I SCh i TRE %, HJEH
THLCE T query-with-cipher-column=false, FfPAB X —EEZA WA, MERNTH TILRAREY)
BB SRR TE W, FEKMNEZEE Y query-with-cipher-column &N true, EEBRFG, &
MEMASZN S —VIER, {272 Apache ShardingSphere EL4 45 MWERHE 22 ELER H 25 XA R, s
JEIREIZE P AT F P RS e R K, MK IH S SCEAR R RIBASCA, % e % SR A hE 2]
o

BIRIRAE NS5 RGEIEI R & SR BARE Y, R EiRE; (B2, TEAF BRI IH 27 — 03 R S 8
FIBASA, XN 2NE? BRZE: N TREHITRARR, KRB SCHASOKIZFEIN 21, A5
] DU R UL E H kS5 D)2 cipherColumn 5% plainColumn, 52, MEKERSY]
FNEHSBNHATEWN, RIMAGMRE, FERR, LA TH query-with-cipher-column=false, Apache
ShardingSphere =10, BIXEHITEMA plainColumn #H1TE#, AOHRAEN FEMR:

B LZ&ikspiE- s

o &)

HeR 28z -5 FE BT

=
S

IRMER e e

BN ER
BIET|
- HUEESR RS EUE
S - FRBA L
Hif): RO A Hif:REENX

& 41: 7

3. RGUEMIE

M T2 2 AT TER, V55 RGE—RA Al Rl EEEE RIS E SR AR R, BN IREERSE
FUE 5 ¥ B SO  BAENER . BIFAT177 EAE RS J5 R plainColumn, Bl pwd BEATMIER. ARRIEK T,
TEV 5 SR 2 M pwd HEAT9RE SQL HY, R ZEHER R AR EEASCH pwd MHBR T, 44/ pwd_cipher
BTIRERRIFCCEEE, RSN ZERE L5577 B A SQL, MITIAME FH B ZE MR pwd 5112
L1 FkAT] Apache ShardingSphere %/ 0 X T 7ENS?

X IESE Apache ShardingSphere #/0E X FRTE, BIURHE A P H2ELR DML, K H P SQL
H5IKEBIBEREMENZITR, #5151 SQL 47’5 AR T B EHE RSN, i
FEIRBEBIEEZ BN, WU, ##22H Apache ShardingSphere #1740,

2, KA logicColumn f£1E, AP YRS SQL #HEIAIXTMEILYI, Apache ShardingSphere 5iA] DA
X ANBEES R EEEE R BB S T e, T =TGR HEE R

- !ENCRYPT
encryptors:
aes_encryptor:
type: AES
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props:
aes-key-value: 123456abc
tables:
t_user:
columns:
pwd: # pwd 5 pwd_cipher BYE:ifEBRET
cipherColumn: pwd_cipher
encryptorName: aes_encryptor
props:

query-with-cipher-column: true

HACHRRZG T

EL&lSiis-TeE

o D))

S 24z s PR B 3T YR BB S-S F BB 3L

<>
-t
-
migy P wiEws P

Eig:R B3 Eif):RE8X

& 42: 8

i, TS S IMEREL IR TT R EEHROR TR, TR AL T Java, YAML, Spring Boot Starter. Spring
A A 2R AR P A, K S ANRIRHEA T R, MR 7T %2 B A CAE SR BB W
v B2k, TRAN N EAR S5 S

RRiEfFINE RS LS

—

. B3 & EICEERINELRE, PRI i R SRy,

2. {RPLZAINE. =07 (AKS) RINERIR, AR SREE R A,

3. fRMEIERIR APLEEL, M RISCBIEL, MMEEH B O BIE TSR I,
4. R RI ISR,

5. ¥ E RERNLSS, ATSKERBASCRURE 5 5 SRR D (708, s e E DU (E RSO 2 S8t
1TEW, AJSEHEARSRNL S5 &1 SQL AR T, B E&ARGUSINERT BRI TR 2. BT,
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I BERR

Apache ShardingSphere f2fit 7 R IIE R LM TEHIEINE, XMAPSREE 75X M Apache Sharding-
Sphere IR AN EIHEE T, Bl EncryptAlgorithm fl QueryAssistedEncryptAlgorithm,

—7J71H, Apache ShardingSphere A F 2L TN ERIINARR SZIE, A RFEHTECERAIMEH; 5—
JiE, N TR P AR RFER, BATETR TR, P aRIEX AR R A RE 142
EERSZENR, FHTRIAACE, RIW]ik Apache ShardingSphere V&M F P H & SCIINEE 75 S TEL
N

EncryptAlgorithm

R T ZIAIL TRt encrypt (), decrypt () WP B FEMHE IR HIT NGRS, £HP#T
INSERT, DELETE, UPDATE I, ShardingSphere f%ZH8H P ACE, *f SQL #1TEMT. 5. &, HiA
H encrypt () HEIEMRGFHEZIEIEE, mfE SELECT B, NIEA decrypt () 7z NEdEEH
B NS SR A TR AR, AR IR AR EEIR BIZE P

241, Apache ShardingSphere 1 IX R AN R 77 RERME T AP ELIRSZEIE, 4351172 MD5(ANA]
1), AES(A[JY), M HFRECE R AT XA N E R 7T %

QueryAssistedEncryptAlgorithm

MLETHE —MINE TR, ZHRENZEME T, ERERE: AIEZAREE, WM H P
WA, e HERE A RIS SR RN S A AR, RMEEEAENTRIPAPER, Bk
JE R

CIRME =R EHITELE, 292 encrypt(), decrypt(), queryAssistedEncrypt(). 7
encrypt() Wik, FAFIERERENLERF, BN REL, HNRIGEEE + Zshfh-F4H E RN AT
g, SERECRUERDGE I aaEidEmE R, W VA ZNFFRIFLE, BUEME SRS 2 A —FER, 1E
decrypt () AIMKIEZ BIRLE ISR, AR FEIRHTIRE,

BRI A 77 SR SE AT DARY B B ER B, (H2 5 — IR HTBE < BB R R AR £ 18 £ 2 3
FIER AN B ZA—FER), 825 P BN INES|#1TE(EE 1 (SELECT FROM table WHERE
encryptedColumnn = ?) NS EHITCEK A MR RGEEIEE B ER, Mk, AR THBE
WHIIMES, ZHBIEINSFET queryAssistedEncrypt() A, 5 decrypt() RENE, %/
Pl R AAEARIEA T 5 — Ry NS, B2 N R AR R EdE, X Riines 77 0= A RN E 5L
ER—HH, B queryAssistedEncrypt () GHEHRZMERIEIEH H TR &R ESEWE, Hitt, %%
PR 2 X — B 5,

HT queryAssistedEncrypt() 1 encrypt () FAENRINNEESEHITERME, M decrypt() R,
queryAssistedEncrypt () AR, TEERFIGEIERINE, AT B0 SQL AT/, K5, B
i, FIAEBIEIYIHIT WHERE &HMIER, HIFH decrypt() X encrypt() MEGEHNEIEET
fies, IPRERGEERIREIZGH P, X—UI#EN P IERLR,

2477, Apache ShardingSphere £ % IXFEBY YN E MR T R B TRAL EIRSTINZE, HIRZHSR
Az, FREEH P BT, ShardingSphere 18 H A PR AY1% 77 R HY BRSSO TEAE N,
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4.6.6 {EAME
ZFIN

o JauHiEdEE N MySQL, Oracle, PostgreSQL. SQLServer;
« AP FRENEIRERPEDNRZDFIBTING (BEENE & ) ;
. FAPEHEH SQL.

FZHFI

« F P T2 B AT SR A T R AR R, DEEG

o [ERIINEETIRE + 73R RIIRE, HRIYFIIR SQL A3, 1ESHFSQL EHIIE;
 INEFRICESHF L #ME, W: KT/, ORDERBY, BETWEEN, LIKE %;
o IEFBRICHSRFIHEIRIE, W AVG, SUM DUKIHEFRIE,

4.7 HFEEN

4.7.1 52

FERT MRS AN AT, T RARS A ZEE — RVHMIRSS R, A REE R R 2ROk
FHFK, R TRANIRSHEMELANERREL R, MEL NS, WRERERE -BESE
FEERBERAR RIS, AR, H BEETCER IR BRI AR DN B, XM R, kA
TR 2 PR EIMAY 73K, B AR TR, XA ARG HOMNIASE SRAEMS RO e S Y R 5t
HIABKFRIMERE,

4.7.2 Pk

R IR — IR 28R T, TS NPREAE, MRS Z AN SE S, PSR
BREFRIRANESE, @ NMZE —BEEN a5, Hrh, E8dRFEZm, N7 RIEE™
BARRy AT S S e, MUr SRR, R EMABERTERIT A 7%, DR ISR S A4
PE TN B SBRE AT B IXESRL S5 W EIRI T SQL RiT, REMSARIEE L HIENARIR, s )
2K, FHEMNE SQL % H 25 X M HYEHE TR
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4.7.3 BtE

Apache ShardingSphere JS/ET 2 LM T, BIBZEZHERRTR, FT P SQL fi#trae
DAK AT 6 484, SEiE EUE S5 28 P BRI G B, FEBIA A B ahig i, SCRr 2 RER R, /2 Apache
ShardingSphere ¥ EE R AY T 212 1 HAR.

4.7.4 1ZOBER

FFFR

HIWriZ sk SQL B AT B B T EURE, NZHETE, BiEFEHAEE,

EFERIERE

AR AR

R EIERE

HAT ISR RS B TR, 5 A R R I R A AR R BC

4.7.5 SIMEIE
BB(RZEH

Apache ShardingSphere JEII f##HT SQL, MMENCE S A P IR BRI TR, XHE AR SQL 1T i
HUE, MEREFFERSTERE AP TRTERMRERE, EHANCOY SQL #ATHMSGE, W15
BSMHEMN HECE RIA],

FFHN

TN &7 T T B R R

SE0g

DA INSERT iBA1 A6, £S5 ANEHERT, Apache ShardingSphere <3X SQL JHATAENT, FARIBECE X
AR, s — 2Rt th s, 12 ATARRZNRES, IRt TR BT RE —MUTH T, B, 1R
A HAEER HRINAELE, @453 F, Apache ShardingSphere 2315 JEARIE > FARI, B FH 21— DR
JE, BT TFIRH, Kor rEdRR S 2NN 7, Ar-EdRlgERiaZg,

BERX SQL TN, MT# T rERNEETE, ERIREDLIRAGTE, FbMESE P RMERX
MBS BB

DML HAJRVAL P AR R B, X T4F DML ¥5A), GNeIEBHERE, KL EBEES 18D IR
1/’?0

4.7. FEEN 92



Apache ShardingSphere ElasticJob document

SQL Parse

SQL Rewrite

SQL Execute

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I SQL Route
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

ShardingSphere-Shadow

& 43: $TIRRE

4.7. BFEEN 3



Apache ShardingSphere ElasticJob document

FFFE (column)

ETFANKEE

MR R (shadow-

mappings)

44: KR

>
l INSERT INTO t_user(name, age, shadow) values("test", "18", true)

&

INSERT INTO t_user(name, age) values("test", "18")

Shadow-DB

g ((.
@

& 45: sql JdF2

TR, SR

— = BUR R  R— R

FROERE, 2R

l INSERT INTO t_user(name, age, shadow) values("test", "18", false)

®

INSERT INTO t_user(name, age) values("test", "18")

— 3 — 3

-— -_—

-_— -—
DB Shadow-DB

4.7. ZFEEN

94



Apache ShardingSphere ElasticJob document

4.8 AJflHTRERHA

48.1 5=

1t Apache ShardingSphere H1, 1RZZDhRESLINSRAYINETT U2 SPI (Service Provider Interface) T
ANBITTRGER, SPI 2 — R0y 7158 =77 Kl iR APL, "B R] AR T-SEIRHEZRY e ml4H 1 46,

4.8.2 bk

RSN R P AT R ER AR R &, Rl MR IR, BRI, Hsid — el ik
Wiz, DABINRYTT SRS MIREH S M, & — BRI A 2B HIZRIIA R, BEa] AR R IRE
HOPRTIRAL X TR DU ok, tRENS CRIE I H K&

Apache ShardingSphere 5.x RAFFGEC) TRl ZE4, T H KIYIRELA RN R 15 A AT A9 77 20
HATY R, HEl, BdEsh. 50 E. BB, 2 FEERNEEE, AN MySQL. PostgreSQL.
SQLServer, Oracle 5% SQL S5 HISFE, il a7 N ATIH . Apache ShardingSphere HHETE
TRELECT SPLENRGRIY A, T HANTEAWIE i,

4.8.3 Br

IR B RERS B IR —FEE R T B QMR 2 SE, 2 Apache ShardingSphere W] itk 24 i
E *’T‘O

4.9 if5|%

ShardingSphere 12t 752 =I5 1%, & PA XML 7770 X SQL, 4% SQL i SQL fi##fr a5 | 4
SIS 2 IKE), 515555108 H2, MySQL, PostgreSQL. SQLServer fil Oracle £(iE /& 1217
B,

A THEMIAE RS -F, shardingsphere HHHIINIAS |EARVMEBATAT Java 5, HREESMHE M HELE
XHRIRTIZ TS,
SQL fiftt BRIl 22 I 78 5% SQL S AT F i B4, BEEMIATE— 477> N SRIE A TDBC I MESE, 3R
WEAE FE EAE 7 53R XY 3R AN, 1325 57 B 5 3R IS, TDBC 4EJE fufE Statement, PreparedStatements
[Klitk, 1 2% SQL 29Ka) 5 MR AR * 2 RS EUL A + 5 FhEHREZE * 5 Fhor FS-IE * 2 #0 JDBC 13
177 =60 MK BI, PAEE| ShardingSphere X F = & IE K,

ETRIRBBIZN, FREAREAILE—, BV —ERENES, XHEAH SQL-TYPE A&

SHARDING-TYPE KR4I R:

SQL-TYPE : /& DAL, DCL, DDL, DML, DQL, TCL FfJHE—PNekEES

SHARDING-TYPE : /2 db, dbtbl_with_replica_query, replica_query, tbl FHIHE—EEE

AN
=
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4.9.1 SQL iz A
B85

SQL M FABIIRASAL T sharding-sql-test SR, M GIRIER ZZAH A

1. s T, MEOEECAT R AN, SQLCasesLoader RURRE I,

2. ¥ SQL MIXAFIH resources NEXHIATA SQL =4 HAIH,
MR SQL 77 HTE /sharding-sql-test/src/main/resources/sql/sharding/SQL-TYPE/
* . xml SR, N

<sql-cases>

<sql-case id="select_constant_without_table" value="SELECT 1 as a" />

<sql-case id="select_with_same_table_name_and_alias" value="SELECT t_order.x*
FROM t_order t_order WHERE user_id = ? AND order_id = 2" />

<sql-case id="select_with_same_table_name_and_alias_column_with_owner" value=
"SELECT t_order.order_id,t_order.user_id,status FROM t_order t_order WHERE t_order.
user_id = ? AND order_id = ?" db-types="MySQL,H2"/>

</sql-cases>
FRE BT Z M E RS B9 SQL LK% SQL Fri&f HIEdE R, 4 sharding-sql-test #2H
FEPREIREEER,  DARUESEAS SQL FBIAT DATEAR RIS AIINA 5 [ rh =,

ik

iR Ey SQL M IR i -

4.9.2 BEMRA5|2
e

Junit ) Parameterized SR EEEHTE INAEGE, HAGMILEHE ——EBAM 7 TS . B
PTG R VIR R

fcEa

o BBt
- /shardingsphere-test-suite/src/test/resources/integrate/env-jdbc-local.properties
- /shardingsphere-test-suite/src/test/resources/integrate/env/SQL-TYPE/dataset.xml
- /shardingsphere-test-suite/src/test/resources/integrate/env/SQL-TYPE/schema.xml
- INAA B IF
- /shardingsphere-test-suite/src/test/resources/integrate/cases/SQL-TYPE/SQL-TYPE-

integrate-test-cases.xml
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- —

ShardingSQLCasesRegistry

SQLCaseslLoader
------------------------------------------- "\\‘
sql_case_id sql_case_value sql case E
1
sql_case_id sql_case_value sql case !
]
]
sql_case_id sql_case_value sql case !
]
]
. ]
sql_case_id sql_case_value sql case |
/
4

& 46: A5 %

—————————

-

-
S i

o
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IntegrateTestParameters

'\ *-integrate-test-cases.xml /| /sgl/*xml \ env.properties \

i[__integrate test cases | (“sal cases ] [ test environment )i |

................................................................................

object[0] = sqgl_case_id
. . object[1] = expected_file
Collection<Object[]> object[?] = sharding_type

_ object[3] = environment ]
T~ object[4] = sql_type o

“| " Inheritance

dataSetEnvironmentManager ] 'dataSetEnvironmentManager .
BatchIT [expectedFiIes J | expectedFiles ] SinglelT
< Inheritance < nheritance

st o) Cown ) Coom ) () (o) o ) o ) ) st

1.assert count through connection
2.assert each column name
3.assert every column value in each row

1.assert count array length through connection
i 2.assert each column name

{ 3.assert every column value in each row
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- /shardingsphere-test-suite/src/test/resources/integrate/cases - ataset, - Xm
/shardingsph ite/src/test/ /integrate/cases/SQL-TYPE/d /FEATURE-TYPE/*xml

« sql-case X fF

- /sharding-sql-test/src/main/resources/sql/sharding/SQL-TYPE/*xml

HRECE

RN Z SRR EIASE,  ARAEAH N L B SO AP :

o, BMEE X /shardingsphere-test-suite/src/test/resources/integrate/

env-jdbc-local.properties, #lFaK:

# MR EHE, F&, column index FHERIFFX

run.additional.cases=false

# DRERBE, FIIEE SR

sharding.rule.type=db,tbl,dbtbl_with_replica_query,replica_query

# ENRAAEEERE, ALUEESMEIERE (H2,MySQL,0racle,SQLServer,PostgreSQL)

databases=MySQL,PostgreSQL

# MySQL ECE
mysql.host=127.0.0.1
mysql.port=13306
mysql.username=root

mysql.password=root

## PostgreSQL EiE
postgresql.host=db.psql
postgresql.port=5432
postgresql.username=postgres

postgresql.password=postgres

## SQLServer ECE
sqlserver.host=db.mssql
sqlserver.port=1433
sqglserver.username=sa
sqlserver.password=Jdbc1234

## Oracle ACE
oracle.host=db.oracle
oracle.port=1521
oracle.username=jdbc

oracle.password=jdbc

HIR, B X /shardingsphere-test-suite/src/test/resources/integrate/env/
SQL-TYPE/dataset.xml 7£ dataset.xml XA E STEHRMMNIAEE, Hlan:

4.9. MiA3|E
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<dataset>
<metadata data-nodes="tbl.t_order_s${0..9}">
<column name="order_id" type="numeric" />
<column name="user_id" type='"numeric" />
<column name="status" type="varchar" />
</metadata>
<row data-node="tbl.t_order_0" values="1000, 10, init" />
<row data-node="tbl.t_order_1" values="1001, 10, init" />
<row data-node="tbl.t_order_2" values="1002, 10, init" />
<row data-node="tbl.t_order_3" values="1003, 10, init" />
<row data-node="tbl.t_order_4" values="1004, 10, init" />
<row data-node="tbl.t_order_5" values="1005, 10, init" />
<row data-node="tbl.t_order_6" values="1006, 10, init" />
<row data-node="tbl.t_order_7" values="1007, 10, init" />
<row data-node="tbl.t_order_8" values="1008, 10, init" />
<row data-node="tbl.t_order_9" values="1009, 10, init" />
</dataset>

H&E R LIE schema. xml A B E N ERESBERIEA],

HTSECE

env-jdbc-local.properties 5 dataset.xml #i@ 7 4 SQL fEH A IREHAT, N2 = 8dE
HIRCE :

Wrs AL E, JFENM S, F—RXHAMT /shardingsphere-test-suite/src/test/
resources/integrate/cases/SQL-TYPE/SQL-TYPE-integrate-test-cases.xml XX
KT —DRG], X TEHRITH SQL, SE LA BRI S E, XEH test-case 5| HRIHLZ
sharding-sql-test # SQL X W[ sql-case-id, I FaT:

<integrate-test-cases>
<dml-test-case sql-case-id="insert_with_all_placeholders">
<assertion parameters="1:int, 1:int, insert:String" expected-data-file=
"insert_for_order_1.xml" />
<assertion parameters="2:1int, 2:1int, insert:String" expected-data-file=
"insert_for_order_2.xml" />
</dml-test-case>

</integrate-test-cases>

BE K-S HHE it EmEdE F M expected-data-file X M Y X, X
1% /shardingsphere-test-suite/src/test/resources/integrate/cases/
SQL-TYPE/dataset/FEATURE-TYPE/*.xml XX HNAER datasetxml RMHME, HRAT
expected-data-file XHFHFAE X THS AR, ETHEHEMN SQL PUTERIREMES, F40:

<dataset update-count="1">
<metadata data-nodes="db_${0..9}.t_order">
<column name="order_id" type="numeric" />
<column name="user_id" type="numeric" />
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<column name="status" type="varchar" />
</metadata>
<row data-node="db_0.t_order" values="1000, 10, update" />
<row data-node="db_0.t_order" values="1001, 10, init" />
<row data-node="db_0.t_order" values="2000, 20, init" />
<row data-node="db_0.t_order" values='"2001, 20, init" />
</dataset>

A RELENSYE, MELRERE, HanHMATERINARA], 2RATEBRT Java 1,
HTEAE xmU AIEHE IR LU S, SORAIRE(R T ShardingSphere BailiAY T THE DA 2 2% o

AEEM

1. TR Oracle, 1EfE pom.xml HHE/I1 Oracle JXA{LH,

2. N T ERIENIAERR 28, BEMIKFHI D EDFRA T 10 F 10 RIS R, HitizsfT i m 51
IR TR = PR

4.9.3 SQL fi#trMiX 5|2

BIRES
SQL M AN TR B ESEMNRIRSE, & H R E AR SQL, PAR@EMT G W= £ BT :
SQL #iE

EEBINL I 7122 sql-case-id, HXTRAY SQL, AIPATEARFIMBRILE, FF A& AFRELE/
sharding-sql-test/src/main/resources/sql/sharding/SQL-TYPE/*.xml ZsHNAEMIR
SQL Bl A],

iy = AR AT 23R

Wr & B B O | R F T /sharding-core/sharding-core-parse/
sharding-core-parse-test/src/test/resources/sharding/SQL-TYPE/*.xml 7£ xml X
thrh, AIDUERAT R4S, token, SQL SMHEIHATHIS, Mlanin NHYECE :

<parser-result-sets>
<parser-result sql-case-id="1insert_with_multiple_values">
<tables>
<table name="t_order" />
</tables>
<tokens>
<table-token start-index="12" table-name="t_order" length="7" />
</tokens>

<sharding-conditions>
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<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="int" />
</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>

BB N SEE, T RE AT PAEIY sharding-core-parse-test NXJM A engine 53/ SQL fi#
Mg T,

4.9.4 SQLABMiK5|2
Bi5

T2 A 5 R B S K SQL, FFAREW ERE R SLREHRFE T, SQL 5 M T2 SQL ks
NAEE SR ] UERPITH) SQL. B IEMMER S ML S ME 7>, FirPA SQL 25 I #K
TR AT IR 75 A TR SR Y

st
SQL 5 M FFIN T sharding-core/sharding-core-rewrite N test o SQL 5 IR+
FHAN LAY

- M55

- IR E

- RULERE

M5 122 SQL (EMIKXI A, REMSIEE—FE, #I Junit Y Parameterized FEEIEE test)\
resources HpHMNAZER X NI xml SXUF, ARG IEREURE —— 4T3 E,
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INERCEFIIAE test\resources\yaml BEH ISR NX A Y yaml 1 BCE T dataSources,shard-
ingRule, encryptRule %8, flFa0T:

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
shardingRule:
tables:
t_account:
actualDataNodes: db.t_account_s${0..1}
tableStrategy:
inline:
shardingColumn: account_id
algorithmExpression: t_account_${account_id % 2}
keyGenerateStrategy:
type: TEST
column: account_id
t_account_detail:
actualDataNodes: db.t_account_detail_s${0..1}
tableStrategy:
inline:
shardingColumn: order_1id
algorithmExpression: t_account_detail_s${account_id % 2}
bindingTables:
- t_account, t_account_detail

WUFEHEFEIAE test\resources BIZFHIMIREA X B xml S2HEH, TIEEdES, yaml-rule 5
TE TN DL rule RUBLE S, input 8@ THRAIKA SQL AR ZEL, output $57E T HATRFHY SQL PAK
S, Hr db-type PUE T SQL AT BRIACH sQL92, filgn:

<rewrite-assertions yaml-rule="yaml/sharding/sharding-rule.yaml">
< -- BMBUEELATEAXEEN 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>

HEAE xml XSS MREEE, BCEIFHEN A yam] BCE SO, ] PAEARTE ST Java FXASHIIE
TREEX A SQL T
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4.9.5 TEEEMIH
Bix

Xf ShardingSphere-JDBC, ShardingSphere-Proxy & MySQL #ATPEREX bt MILZEFAEZ &, TEEAN
M (RE&H, M+ 005 + 2 PESrR, &) T, INSERT+UPDATE+DELETE @ & H{E— 7281
KB, FTYEREIRAS, i SELECT &3 i nl FPEMERERRAG YA — N5, M EMBIKTR, Al
INSERT+SELECT+DELETE 1A —H I R RERI SCHARIE, N T HFRIERACR, I E— e HdE =1
Bt b, {EF jmeter 20 J R LRARRAS R/ NN, #EATHG A ERENNK, BB EV188E8E —1> MySQL
S, AT B MySQL 375 B L B S

Wit R
b
£ 1000 BHE R AYEER By 3R, YR id 20 4 D, BB R —alas b, RIE k 2N 1024 MR, &

TR VERS FH 2 B 2R B 32 5 VR XS LR, MySQL JZ1T1E 1000 4 B 5Ll L, (4] INSERT+UPDATE+DELETE
FIBA S FHE1RIE A,

EM

BEARFMNT =, RE—FE—MNE, HBEMEARNYLEL, 1£ 10000 £HdE &M L, WERTSMH
fE; TEJUXEE, MySQL IZ1T7E 10000 #(HE & Y3 |, fiH INSERT+SELECT+DELETE &4,

EM+INE + DEDER

1£ 1000 B E MM L, BIE id 28 4 1M E, HBENSAFENLEE L, BIE kK 28 1024 15K, ¢
{HiFH aes I1%, pad {#/ mds %, EIEEEEREEIRERSR; /ERAXEE, MySQL IZ1T1E 1000 £iE &
Rt b {#F INSERT+UPDATE+DELETE Fl1EA R &5 15 A),

il

1£ 1000 HHEERVEA L, 2FEDSR, RIE id 28 410, SBBENESARENYE L, BIE k7508 11K,
IR 2B H, fEX L, MySQL I21T1E 1000 £ & (5Lt F, {#f INSERT+UPDATE+DELETE
4 A IEA],
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MiAIRIE 2
BIEREREN

A FEEHI 2 sysbench 1Y sbtest 32

CREATE TABLE “tbl' (
*id" bigint(20) NOT NULL AUTO_INCREMENT,
‘k' int(11) NOT NULL DEFAULT @,
‘¢’ char(120) NOT NULL DEFAULT '',
‘pad’ char(60) NOT NULL DEFAULT '',
PRIMARY KEY ('id’)

)5

Mt RECE

ShardingSphere-JDBC ff {5 ShardingSphere-Proxy —Z(ELE, MySQL EiE—MNMERIEMREXSLL,
TH N7 B E -

BIRMECE

schemaName: sharding_db

dataSources:

ds_0:
url: jdbc:imysql://*x**, x** *x%*, x*x*x:x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200

ds_1:
url: jdbc:imysql://*x** ., x%* x%*, x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200

ds_2:
url: jdbc:imysql://*x** . x%% *x%*x, x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
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maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
ds_3:
url: jdbc:imysql://*x**.x**% *x**x x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
shardingRule:
tables:
tbl:
actualDataNodes: ds_s${0..3}.tbh1${0..1023}
tableStrategy:
inline:
shardingColumn: k
algorithmExpression: tbl${k % 1024}
keyGenerateStrategy:
type: SNOWFLAKE
column: -id
defaultDatabaseStrategy:
inline:
shardingColumn: -id
algorithmExpression: ds_${id % 4}
defaultTableStrategy:

none:

FMECE

schemaName: sharding_db

dataSources:

primary_ds:
url: jdbc:imysql://*x**.x%*% *x%*x x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200

replica_ds_0:
url: jdbc:mysql://*x**.x**% *x**x x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
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maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
replicaQueryRule:
name: pr_ds
primaryDataSourceName: primary_ds
replicaDataSourceNames:

- replica_ds_0

EM+INE + DESREE

schemaName: sharding_db

dataSources:

primary_ds_0:

url: jdbcimysql://**x . xxx, *k*k xxx:*x*x*x*x/ds?serverTimezone=UTC&useSSL=false

username: test

password:

connectionTimeoutMilliseconds: 30000

idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200

replica_ds_0:

url: jdbcimysql://***x . xxx, %k, xxx:*x*x*x*k/ds?serverTimezone=UTC&useSSL=false

username: test

password:

connectionTimeoutMilliseconds: 30000

idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200

primary_ds_1:

url: jdbc:imysql://*x**, x%k x**, x*x*x:x*xxx/ds?serverTimezone=UTC&useSSL=false

username: test
password:

connectionTimeoutMilliseconds: 30000

idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200

replica_ds_1:

url: jdbc:imysql://x**, x%k *x**, x**x:x*xxx/ds?serverTimezone=UTC&useSSL=false

username: test

password:

connectionTimeoutMilliseconds: 30000

idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200

primary_ds_2:

url: jdbc:imysql://*x**, x%% x%*, x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
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username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
replica_ds_2:
url: jdbc:imysql://*x**, x%k x%*, x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
primary_ds_3:
url: jdbcimysql://**x . xx%x ., %%* xxx:*x*x**/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
replica_ds_3:
url: jdbc:mysql://*x**.x%% x%*x x*x*x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
shardingRule:
tables:
tbl:
actualDataNodes: pr_ds_${0..3}.tb1${0..1023}
databaseStrategy:
inline:
shardingColumn: -id
algorithmExpression: pr_ds_s{id % 4}
tableStrategy:
inline:
shardingColumn: k
algorithmExpression: tbl${k % 1024}
keyGenerateStrategy:
type: SNOWFLAKE
column: 1id
bindingTables:
- tbl
defaultDataSourceName: primary_ds_1

4.9, MiA5|E 108



Apache ShardingSphere ElasticJob document

defaultTableStrategy:
none:
replicaQueryRules:
pr_ds_0:
primaryDataSourceName: primary_ds_0
replicaDataSourceNames:
- replica_ds_0
loadBalanceAlgorithmType: ROUND_ROBIN
pr_ds_1:
primaryDataSourceName: primary_ds_1
replicaDataSourceNames:
- replica_ds_1
loadBalanceAlgorithmType: ROUND_ROBIN
pr_ds_2:
primaryDataSourceName: primary_ds_2
replicaDataSourceNames:
- replica_ds_2
loadBalanceAlgorithmType: ROUND_ROBIN
pr_ds_3:
primaryDataSourceName: primary_ds_3
replicaDataSourceNames:
- replica_ds_3
loadBalanceAlgorithmType: ROUND_ROBIN
encryptRule:
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
md5_encryptor:

type: MD5
tables:
sbtest:
columns:
c:

plainColumn: c_plain

cipherColumn: c_cipher

encryptorName: aes_encryptor
pad:

cipherColumn: pad_cipher

encryptorName: md5_encryptor
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il

schemaName: sharding_db

dataSources:
ds_0:
url: jdbc:mysql://*x** . x**% *x%*x x**x:*x*xxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
ds_1:
url: jdbcimysql://***x . xxx, *k*k xxx:*x*x*x*x/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
ds_2:
url: jdbcimysql://**x . xxx, %k* xxx:*x*x*x*x/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
ds_3:
url: jdbc:imysql://*x**, x%k *x**, x**x:x*xkxx/ds?serverTimezone=UTC&useSSL=false
username: test
password:
connectionTimeoutMilliseconds: 30000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 200
shardingRule:
tables:
tbl:
actualDataNodes: ds_s${0..3}.tbl1
tableStrategy:
inline:
shardingColumn: k
algorithmExpression: tbl1l
keyGenerateStrategy:
type: SNOWFLAKE

column: -d
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defaultDatabaseStrategy:
inline:
shardingColumn: -d
algorithmExpression: ds_${id % 4}
defaultTableStrategy:

none:

M 45 R IIE

ENE

INSERT+UPDATE+DELETE i&4):

INSERT INTO tbl(k, c, pad) VALUES(L, '###-###-###", "###-###');
UPDATE tbl SET c='####-####—####', pad='####-####' WHERE id=?;
DELETE FROM tbl WHERE id=?

SRAEMEM:
SELECT max(id) FROM tbl WHERE id%4=1

BRAEWIEM:
SELECT id, k FROM tbl ignore index( PRIMARY') WHERE id=1 AND k=1

INSERT+SELECT+DELETE 1&4:

INSERT INTO tbll(k, c, pad) VALUES(L, '###-###—###", '"###-###");
SELECT count(id) FROM tbl1;

SELECT max(id) FROM tbll qdgnore index( PRIMARY );

DELETE FROM tbl1 WHERE -+id=?

ERES

Z# shardingsphere-benchmarkSZH, (& B AR ERE

git clone https://github.com/apache/shardingsphere-benchmark.git
cd shardingsphere-benchmark/shardingsphere-benchmark

mvn clean install
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EMHRIT

cp target/shardingsphere-benchmark-1.0-SNAPSHOT-jar-with-dependencies.jar apache-
jmeter-4.0/1lib/ext

jmeter -n -t test_plan/test.jmx

test.jmx B%F https://github.com/apache/shardingsphere-benchmark/tree/master/report/
script/test_plan/test.jmx

EMEE R E

ERBSON E—P LR result.jtl FIALE,

sh shardingsphere-benchmark/report/script/gen_report.sh

e ENEBIERT

EEEATH, 1EER,
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AFETTEMIAR Apache ShardingSphere HY 3 MH™ il ShardingSphere-JDBC, ShardingSphere-Proxy
I ShardingSphere-Sidecar, MNHAT4E 7= ShardingSphere-Scaling #1 ShardingSphere-UT I .

5.1 ShardingSphere-JDBC

5.1.1 {&7}

ShardingSphere-JDBC /& Apache ShardingSphere [ — 7, /2 Apache ShardingSphere HJH{ &
TENL MR R Java HEZE, 1E Java ) JDBC EIRHEVEIMNRSS . B BIEEHEE, DLjar B
TRAEARSS, JoFREIMERB AR, PR SRAR A JDBC 9K5)), 58237 JDBC HI4#H ORM HEZE,
« J&H TEAET JDBC #Y ORM HEZE, 4: JPA, Hibernate, Mybatis, Spring JDBC Template B¢ B #%
{#H JDBC,

o CHEHEME = BYEFEER, 40 DBCP, C3P0, BoneCP, Druid, HikariCP %%,

« XFHMERSIIN JDBC MITERTEUEZE, HHiSHF MySQL, Oracle, SQLServer, PostgreSQL PAKAEAA
75 SQLI2 ARiERIEIE

5.1.2 %tk
ShardingSphere-JDBC | ShardingSphere-Proxy | ShardingSphere-Sidecar
) = MySQL/PostgreSQL | MySQL/PostgreSQL
HEREES | B {[iS =]
SMES ¥ Java (=3 £E
PERE IRFEAR FUFERS = FFER
FeHueMt = & &
FSAH x A o

ShardingSphere-JDBC HULFATE T Xt Java W FHHYAUF
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Registry Center

[ 1: ShardingSphere-JDBC Architecture
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5.1.3 {FAFM

ARENTRA 4 ShardingSphere-JDBC HHCfH, B 2 A 1ES WL FH R,

BED R

&5 /& Apache ShardingSphere FUZAHRE 11, AT DAEE 2 AR 2861, BREEE S 2o, 35
DE. BUENE. 2 FEEMNENRENMEHTEEe—K, REEEMENARNIRIRT, ZHA] PAE N
AL E,

FIHTES WICE T,

{#F3 Java API

5| \ Maven i

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

MNECE

ShardingSphere-JDBC Y Java API j@Id HHRIFRE S, MBS UASLEMHEEHM. PARREIZRE
user_id BUEDZE, HARYE order_id BUE /3R 2 F 2 RAUALE,

/] EREEEHBUER

Map<String, DataSource> dataSourceMap = new HashMap<>();

/] BBEE 1 NMUBR

BasicDataSource dataSourcel = new BasicDataSource();
dataSourcel.setDriverClassName("com.mysql.jdbc.Driver");
dataSourcel.setUrl("jdbc:mysql://localhost:3306/ds0");
dataSourcel.setUsername("root");
dataSourcel.setPassword("");

dataSourceMap.put("ds0", dataSourcel);

/] BESE 2 NMUBR

BasicDataSource dataSource2 = new BasicDataSource();
dataSource2.setDriverClassName("com.mysql.jdbc.Driver");
dataSource2.setUrl1("jdbc:mysql://localhost:3306/ds1");
dataSource2.setUsername("root'");
dataSource2.setPassword("");

dataSourceMap.put("dsl", dataSource2);
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// BEE t_order TN
ShardingTableRuleConfiguration orderTableRuleConfig = new
ShardingTableRuleConfiguration("t_order", "ds${0..1}.t_order${0..1}");

/] EEEDERRE
orderTableRuleConfig.setDatabaseShardingStrategy (new
StandardShardingStrategyConfiguration("user_id", "dbShardingAlgorithm"));

/] EEEDRERK
orderTableRuleConfig.setTableShardingStrategy (new
StandardShardingStrategyConfiguration("order_id", "tableShardingAlgorithm"));

/] BERECE t_order_-item FRIMM. ..
//

// BESFRHN
ShardingRuleConfiguration shardingRuleConfig = new ShardingRuleConfiguration();
shardingRuleConfig.getTables().add(orderTableRuleConfig);

/] BESERE

Properties dbShardingAlgorithmrProps = new Properties();
dbShardingAlgorithmrProps.setProperty("algorithm-expression", "ds${user_id % 2}");
shardingRuleConfig.getShardingAlgorithms().put("dbShardingAlgorithm", new
ShardingSphereAlgorithmConfiguration("INLINE", dbShardingAlgorithmrProps));

/] BESREE

Properties tableShardingAlgorithmrProps = new Properties();
tableShardingAlgorithmrProps.setProperty("algorithm-expression", "t_order${order_id
% 21");

shardingRuleConfig.getShardingAlgorithms().put("tableShardingAlgorithm", new
ShardingSphereAlgorithmConfiguration("INLINE", tableShardingAlgorithmrProps));

// BI# ShardingSphereDataSource
DataSource dataSource = ShardingSphereDataSourceFactory.
createDataSource(dataSourceMap, Collections.singleton((shardingRuleConfig), new

Properties());

& F3 ShardingSphereDataSource

jEXt ShardingSphereDataSourceFactory T.J I ShardingSphereDataSource SZE H JDBC HIARIERE
[ DataSource, At DataSource ESEH A4 JDBC, 5 JPA, MyBatis % ORM HEZE,

PAAE TDBC (A 75 2O -

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

/7

{5 YAML i &

5|\ Maven &kt

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

MNECE

ShardingSphere-JDBC H YAML FCE Al BHETRE S, MNEES DB BHR, PLTRREIZHR
P8 user_id BUE >, HARYE order_id BUR >3RI 2 J& 2 RACE,

# FEEESSHIER

dataSources:
# BES 1 NMUER
ds0: !!org.apache.commons.dbcp2.BasicDataSource

driverClassName: com.mysql.jdbc.Driver
url: jdbc:mysql://localhost:3306/ds0
username: root
password:

# BEE%E 2 NERR

dsl: !!org.apache.commons.dbcp2.BasicDataSource
driverClassName: com.mysql.jdbc.Driver
url: jdbc:mysql://localhost:3306/ds1l
username: root
password:

rules:
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# EEDH AN
- !'SHARDING
tables:
# BRE t_order FHMM
t_order:
actualDataNodes: ds${0..1}.t_orders{0..1}
# BCE 7D SRR
databaseStrategy:
standard:
shardingColumn: user_-id
shardingAlgorithmName: database_inline
# BLE DR
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: table_inline
t_order_ditem:
# HBEECE t_order_item FT|HMI. ..
# ...

# BMEDREBE
shardingAlgorithms:
database_inline:
type: INLINE
props:
algorithm-expression: ds${user_id % 2}
table_inline:
type: INLINE
props:
algorithm-expression: t_order_s${order_id % 2}

// €U ShardingSphereDataSource
DataSource dataSource = YamlShardingSphereDataSourceFactory.
createDataSource(yamlFile);

{$£F ShardingSphereDataSource

JB)d YamlShardingSphereDataSourceFactory T.J |/ ShardingSphereDataSource ¥ H JDBC
FrifEFZ ] DataSource, A[M#IT DataSource Wefffi R4 JDBC, B JPA, MyBatis % ORM HEZE,

DataSource dataSource = YamlShardingSphereDataSourceFactory.
createDataSource(yamlFile);
String sql = "SELECT +i.%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)) {
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ps.setInt(l, 10);

ps.setInt(2, 1000)

try (ResultSet rs
while(rs.next(

/1l

f£F3 Spring Boot Starter

5| \ Maven ki

<dependency>

)

= preparedStatement.executeQuery()) {

DIt

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

<artifactId>shardingsphere-jdbc-spring-boot-starter</artifactId>

<version>${shardingsphere.version}</version>

</dependency>

M ECE

# FCEHESSHUER

spring.shardingsphere.

# EBEE 1 MURR

spring.shardingsphere.
spring.shardingsphere.
spring.shardingsphere.
spring.shardingsphere.

spring.shardingsphere.

# BEE 2 NUER

spring.shardingsphere.
spring.shardingsphere.
spring.shardingsphere.
spring.shardingsphere.

spring.shardingsphere.

# FCE t_order =AM
spring.shardingsphere.
t_order$->{0..1}

# BCE D PEERRE
spring.shardingsphere.

sharding-column=user_i

datasource.

datasource.
datasource.
.ds@.url=jdbc:mysql://localhost:3306/ds0
datasource.

datasource

datasource.

datasource.
datasource.
datasource.
datasource.

datasource

names=ds0,dsl

ds0.type=org.apache.commons.dbcp2.BasicDataSource

ds0.driver-class-name=com.mysql.jdbc.Driver

ds@.username=root

ds0.password=

dsl.type=org.apache.commons.dbcp2.BasicDataSource
dsl.driver-class—-name=com.mysql.jdbc.Driver
dsl.url=jdbc:mysql://localhost:3306/dsl
dsl.username=root

.dsl.password=

rules.sharding.tables.t_order.actual-data-nodes=ds$->{0..1}.

rules.sharding.tables.t_order.database-strategy.standard.

d
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spring.shardingsphere.rules.sharding.tables.t_order.database-strategy.standard.
sharding-algorithm-name=database_inline

# BB DREE
spring.shardingsphere.rules.sharding.tables.t_order.table-strategy.standard.
sharding-column=order_1id
spring.shardingsphere.rules.sharding.tables.t_order.table-strategy.standard.
sharding-algorithm-name=table_inline

# BIRECE t_order_ditem FIM. ..
# ..

# BBE HDREZE
spring.shardingsphere.rules.sharding.sharding-algorithms.database_inline.
type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.database_inline.props.
algorithm-expression=ds_S${user_id % 2}
spring.shardingsphere.rules.sharding.sharding-algorithms.table_inline.type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.table_inline.props.
algorithm-expression=t_order_s${order_id % 2}

{EH JNDI FEE

ISR IFRIE A JNDI BB £ E, 7N AR (W Tomcat) H{#H ShardingSphere-JDBC I, A {H#
Fl spring.shardingsphere.datasource.${datasourceName}.jndiName RAZEEKIEIHL—
RYIEE, -

# FEEESSHIER

spring.shardingsphere.datasource.names=ds0,dsl

# IEEE 1 MURR
spring.shardingsphere.datasource.ds0.jndi-name=java:comp/env/jdbc/ds0O
# BLEE 2 NUBR

spring.shardingsphere.datasource.dsl.jndi-name=java:comp/env/jdbc/dsl

# HERMNEE. ..
i coo
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1 Spring P fEF ShardingSphereDataSource

H#EE AR Z2NBIAT ] ShardingSphereDataSource; (¥ ShardingSphereDataSource At &£
JPA, MyBatis % ORM HEZEHEL A {# o

@Resource

private DataSource dataSource;

£/ Spring SH R Z(d)

3| \ Maven &

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

</dependency>

MNECE

<?xml version="1.0" encoding="UTF-8"7?>

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

xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.
xsd
http://shardingsphere.apache.org/schema/shardingsphere/
sharding
http://shardingsphere.apache.org/schema/shardingsphere/
sharding/sharding.xsd
>
<!-- EEEESS#HER -->
<I-- BEE 1 MER ——>
<bean id="ds0" class="org.apache.commons.dbcp2.BasicDataSource" destroy-method=
"close">
<property name="driverClassName" value="com.mysql.jdbc.Driver" />
<property name="url" value="jdbc:mysql://localhost:3306/dsQ" />
<property name="username" value="root" />
<property name='"password" value="" />
</bean>
<l-- EBEEE 2 MUER >
<bean id="ds1l" class="org.apache.commons.dbcp2.BasicDataSource" destroy-method=
"close">
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<property name="driverClassName" value="com.mysql.jdbc.Driver" />
<property name="url" value="jdbc:mysql://localhost:3306/ds1" />
<property name="username" value="root" />
<property name="password" value="" />

</bean>

<I-- EEEDERE --—>

<sharding:sharding-algorithm id="dbShardingAlgorithm" type="INLINE">
<properties>

<prop key="algorithm-expression">ds$->{user_id % 2}</prop>

</properties>

</sharding:sharding-algorithm>

<sharding:standard-strategy id="dbStrategy" sharding-column="user_id"

algorithm-ref="dbShardingAlgorithm" />

<l-- EEEDRE --—>

<sharding:sharding-algorithm id="tableShardingAlgorithm" type="INLINE">
<properties>

<prop key="algorithm-expression">t_order$->{order_id % 2}</prop>

</properties>

</sharding:sharding-algorithm>

<sharding:standard-strategy id="tableStrategy" sharding-column="user_id"

algorithm-ref="tableShardingAlgorithm" />

<!-- FEgE ShardingSphereDataSource -->
<sharding:data-source id="shardingDataSource'">
<I-- EEEZRHN -->
<sharding:sharding-rule data-source-names="ds0,ds1">
<sharding:table-rules>
<I-- BEE t_order FMN -->
<sharding:table-rule logic-table="t_order" actual-data-nodes="ds$->
{0..1}.t_order$->{0..1}" database-strategy-ref="dbStrategy" table-strategy-ref=
"tableStrategy" />
<!-- HERECE t_order_item FTAMM... -->
Rl== o050 ==
</sharding:table-rules>
</sharding:sharding-rule>
</sharding:data-source>
</beans>
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1 Spring P fEF ShardingSphereDataSource

H#EE AR Z2NBIAT ] ShardingSphereDataSource; (¥ ShardingSphereDataSource At &£
JPA, MyBatis % ORM HEZEHEL A {# o

@Resource

private DataSource dataSource;

s
i

Apache ShardingSphere {if] ThreadLocal &7y F B E TR . w] OB g2 A0 77 27 Hint-
Manager U FE, %0 FHETE S ATERAE AL,

Hint B F 2755
« TR FBAMEE SQL MIEHR ARG, LT IMRILSS P HE,
o SERHITE T B TR A R

ERA*
A Hint o F

M ECE

Hint 7 BIEFEZH P org.apache.shardingsphere.sharding.api.sharding.hint.
HintShardingAlgorithm 0, Apache ShardingSphere fEM TSI, 4422 M HintManager H4k
B3 oA TR R A,

ZEREIT:

rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: demo_ds_s${0..1}.t_order_${0..1}
databaseStrategy:
hint:
algorithmClassName: xxx.xxx.xxx.HintXXXAlgorithm
tableStrategy:
hint:
algorithmClassName: xxx.xxX.xxX.HintXXXAlgorithm
defaultTableStrategy:
none:
defaultKeyGenerateStrategy:
type: SNOWFLAKE

5.1. ShardingSphere-JDBC 123



Apache ShardingSphere ElasticJob document

column: order_id

props:
sql-show: true

JRBY HintManager

HintManager hintManager = HintManager.getInstance();

AN R RE

- {#fl hintManager.addDatabaseShardingValue RESIEIRIE 7 Fr #E{E,
« {#ifl hintManager.addTableShardingValue RiFINFR5 A ##{E,

DEARTREOT, BEBHEE D2 ER, 7A7f#H hintManager.
setDatabaseShardingValue A iKMo . B ARG mMa R #EE, ¥
Pkid SQL MATAIEE B, MR = AT TR,

AlFD R RE

7 P {ELRFETE ThreadLocal H, Fir DATR BEERRIESE RN hintManager. close () SKi&RR Thread-
Local N,

hintManager 3l | AutoCloseable #2111, R[#E##{#H try with resource F /15[,

FERAHD A

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

Connection conn = dataSource.getConnection();

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

while (rs.next()) {
/] ...

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

PreparedStatement preparedStatement = conn.prepareStatement(sql)) {

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

/7

£/ Hint S2%I EEREH
JXEY HintManager
55F Hint FEWE S AR
B EERH
« {#fl hintManager.setPrimaryRouteOnly % & ¥ FE R H,

ARDRRE

5T Hint B8R AR,

FERAEI R

String sql = "SELECT * FROM t_order";
try (
HintManager hintManager = HintManager.getInstance();

Connection conn = dataSource.getConnection();

PreparedStatement preparedStatement = conn.prepareStatement(sql)) {

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

J81d Apache ShardingSphere i3 NESS, SARMESH XA, R TEALIMESHEHR 2
4b, Apache ShardingSphere JERERSTE &R IR FE T I D) 70 0 NS5 2K A, IRV H SR AEHEA
HE S5, XA BEMEMEES, AITEOIEEHREERE 2L E, &N Apache ShardingSphere /A3 Y

BINFEFFRAL,

{EF3 Java API

5| \ Maven ki

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

<l-- £ XA FSH, FESIALER >

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

</dependency>

<!-- f£M BASE FEHH, FESIALRIR -->

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

</dependency>

ERDHRES

TransactionTypeHolder.set(TransactionType.XA); // #F TransactionType.LOCAL,
TransactionType.XA, TransactionType.BASE
try (Connection conn = dataSource.getConnection()) { // £
ShardingSphereDataSource

conn.setAutoCommit(false);

PreparedStatement ps = conn.prepareStatement("INSERT INTO t_order (user_id,
status) VALUES (2, ?2)");

ps.setObject(1, 1000);

ps.setObject(2, "init");

ps.executeUpdate() ;

conn.commit();
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fF3 Spring Boot Starter

5| )\ Maven {&K#fi

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

</dependency>

<l-- A XA BHH, FEIIALER -->

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

</dependency>

<!-- fEF BASE F5H, FTESIALERER —->

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

</dependency>

FEFESEES

@Configuration
@EnableTransactionManagement
public class TransactionConfiguration {

@Bean
public PlatformTransactionManager txManager(final DataSource dataSource) {
return new DataSourceTransactionManager (dataSource);

@Bean
public JdbcTemplate jdbcTemplate(final DataSource dataSource) {
return new JdbcTemplate(dataSource);
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ERDHNES

@Transactional

@ShardingTransactionType(TransactionType.XA) // #F TransactionType.LOCAL,

TransactionType.XA, TransactionType.BASE
public void dinsert() {

jdbcTemplate.execute("INSERT INTO t_order (user_id, status) VALUES (?, ?)",

(PreparedStatementCallback<Object>) ps -> {
ps.setObject (1, 1);
ps.setObject(2, "init");
ps.executeUpdate();
s

£/ Spring f5 & =]

5| \ Maven ki

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

</dependency>

<I-- £ XA BHEH, FESIALER -->

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

</dependency>

<!-- fEF BASE HE5H, TESIALER ——>

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

</dependency>
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EFSEESR

<!-- ShardingDataSource HIEXEZE -->
K== .54 -=>

<bean +id="transactionManager" class="org.springframework.jdbc.datasource.
DataSourceTransactionManager">
<property name="dataSource" ref='"shardingDataSource" />
</bean>
<bean id="jdbcTemplate" class="org.springframework.jdbc.core.JdbcTemplate">
<property name="dataSource" ref="shardingDataSource" />
</bean>

<tx:annotation-driven />

<!-- FBBEDIA# @ShardingTransactionType Efi#, (£ Spring FRER AOP 1ERMIGA LiH1TIER
=3

<sharding:tx-type-annotation-driven />

ERANHNES

@Transactional
@ShardingTransactionType(TransactionType.XA) // #F TransactionType.LOCAL,
TransactionType.XA, TransactionType.BASE
public void dinsert() {
jdbcTemplate.execute("INSERT INTO t_order (user_id, status) VALUES (?, ?)",
(PreparedStatementCallback<Object>) ps -> {
ps.setObject (1, 1i);
ps.setObject(2, "init");
ps.executeUpdate();
1)

Atomikos EE

Apache ShardingSphere FRIARY XA FHE5EHEE Y Atomikos,

HiEmE

TEIH ) logs BRI xa_tx. log, X/ XA AATIKEN IR HE, 1527,

5.1. ShardingSphere-JDBC 129



Apache ShardingSphere ElasticJob document

EREcE

AT PAEAETR H (1 classpath HHERAIT jta. properties SKRiEH{L Atomikos B B I,

TEIE1EZ W Atomikos B /7 Y,

Seata £33

BEh Seata RS

%18 seata-work-shop P 3R, TEIF/E5) Seata IR5525-

tIEAE

TEHF— o 8RR SE B PR AT undo_Tlog & (DL MySQL Mfil).

CREATE TABLE IF NOT EXISTS ‘undo_log®

(
tid° BIGINT(20)
‘branch_id® BIGINT(20)
“xid"® VARCHAR (100)
‘context’® VARCHAR(128)

serialization',
‘rollback_info™ LONGBLOB
“log_status’ INT(11)
“log_created’ DATETIME
‘log_modified® DATETIME
PRIMARY KEY ('id‘),

NOT NULL AUTO_INCREMENT COMMENT 'dincrement 1id',
NOT NULL COMMENT 'branch transaction id',

NOT NULL COMMENT 'global transaction 1id',

NOT NULL COMMENT 'undo_log context,such as

NOT NULL COMMENT 'rollback info',

NOT NULL COMMENT 'O:normal status,l:defense status',

NOT NULL COMMENT 'create datetime',
NOT NULL COMMENT 'modify datetime',

UNIQUE KEY ‘ux_undo_log"™ ('xid’', ‘branch_id")

) ENGINE = InnoDB
AUTO_INCREMENT = 1

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

fEchicE

1E classpath HE Il seata.conf 3¢,

client {

application.id = example

transaction.service.group = my_test_tx_group

## N FAME—E 53

## PRBESA

FRIEIL PRIz R B IK Seata 1Y file.conf Ml registry.conf Xf,

5.1. ShardingSphere-JDBC

130


https://www.atomikos.com/Documentation/JtaProperties
https://github.com/seata/seata-workshop

Apache ShardingSphere ElasticJob document

nHlaE

(ERTEHRER AR C BB ORITEM PO, BER EEAEABED D, w] DIERR R EIN (A A
BESAEHORE, W] UIEEACE O EECE.,

{3 Java API

5|\ Maven &t

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

<I-- {EF ZooKeeper BY, FTEEZ|AILIER -->

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-zookeeper-curator</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<l-- £ Etcd BY, FESIALER >

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-etcd</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

MU ECE

PARRBIRF ZooKeeper 1ENHECE FLAITEMHLY,

/] BRREEBRER AN
/1l

// EEEE/ AR
GovernanceCenterConfiguration configuration = new GovernanceCenterConfiguration(
"Zookeeper", "localhost:2181", new Properties());

// BCERIE
Map<String, CenterConfiguration> configurationMap = new HashMap<String,
CenterConfiguration>();

configurationMap.put("governance-shardingsphere-data-source", configuration);

// Bl GovernanceShardingSphereDataSource
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DataSource dataSource = GovernanceShardingSphereDataSourceFactory.createDataSource(
createDataSourceMap(), createShardingRuleConfig(), new Properties(),
new GovernanceConfiguration("shardingsphere-governance", configurationMap,
true));

{# A GovernanceShardingSphereDataSource

J#IT GovernanceShardingSphereDataSourceFactory T.J €|/ GovernanceShardingSphereData-
Source I H JDBC HIFRIHESEZ [ DataSource, AIJEIE DataSource (¥ A5 4: JDBC, B{JPA, MyBatis
4% ORM HEZE,

PAAE TDBC 1A 75 X0 -

DataSource dataSource = GovernanceShardingSphereDataSourceFactory.createDataSource(
createDataSourceMap(), createShardingRuleConfig(), new Properties(),
new GovernanceConfiguration("shardingsphere-governance", configurationMap,
true));
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()) {
//

{EH YAML i &

5| \ Maven i

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

<!-— fEF ZooKeeper BY, FEEZ|AILIER -->

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-zookeeper-curator</artifactId>
<version>${shardingsphere.version}</version>
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</dependency>

<!-- £ Etcd By, FESIALIER -—>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-etcd</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

M ECE

AR K ZooKeeper 1 /9BLE HHOATEA ALY,

governance:
name: governance_ds
registryCenter:
type: Zookeeper
serverlLists: localhost:2181

overwrite: true

// €I# GovernanceShardingSphereDataSource
DataSource dataSource = YamlGovernanceShardingSphereDataSourceFactory.
createDataSource(yamlFile);

£ F3 GovernanceShardingSphereDataSource

J#JE YamlGovernanceShardingSphereDataSourceFactory 1.J fl|###) GovernanceShardingSphere-
DataSource SZH H JDBC fUFR [ DataSource, A]J#iid DataSource 1268 F Ji 4 JTDBC, ¢ JPA,MyBatis
% ORM #EZ,

PAUEZE TDBC {75 X il :

DataSource dataSource = YamlGovernanceShardingSphereDataSourceFactory.
createDataSource(yamlFile);
String sql = "SELECT i.x 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 = dataSource.getConnection();
PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setInt(l, 10);
ps.setInt(2, 1000);
try (ResultSet rs = preparedStatement.executeQuery()) {
while(rs.next()) {
/]
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£ F3 Spring Boot Starter

5|\ Maven &t

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

</dependency>

<I-- fEF ZooKeeper BY, FEES|AIER ——>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-zookeeper-curator</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<!-- M Etcd BY, FESIAIER --—>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-etcd</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

M ECE

spring.shardingsphere.governance.name=governance-spring-boot-shardingsphere-test
spring.shardingsphere.governance.registry-center.type=Zookeeper
spring.shardingsphere.governance.registry-center.server-lists=localhost:2181
spring.shardingsphere.governance.additional-config-center.type=Zookeeper
spring.shardingsphere.governance.additional-config-center.server-
lists=localhost:2182

spring.shardingsphere.governance.overwrite=true
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7£ Spring F{EA GovernanceShardingSphereDataSource

EREE E AR 2 ENA ] GovernanceShardingSphereDataSource; 5% ¥ GovernanceSharding-
SphereDataSource AL E 7E JPA, MyBatis % ORM HEZEHEC A A,

@Resource

private DataSource dataSource;

fEF Spring f5 & =]

5| )\ Maven i

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

</dependency>

<!-— {EF ZooKeeper BY, FEEG|AILIER -->

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-zookeeper-curator</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<l-- £ Etcd BY, FESIALER ——>

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-governance-repository-etcd</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

MNECE

<?xml version="1.0" encoding="UTF-8"7?>
<beans xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:governance="http://shardingsphere.apache.org/schema/shardingsphere/
governance"
xmlns="http://www.springframework.org/schema/beans"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-
beans.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
governance
http://shardingsphere.apache.org/schema/shardingsphere/
governance/governance.xsd">
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<util:properties id="instance-properties">
<prop key="max-retries">3</prop>
<prop key="operation-timeout-milliseconds">3000</prop>
</util:properties>
<governance:reg-center id="regCenter" type='"Zookeeper" server-lists=
"localhost:2181" />
<governance:config-center 1id="configCenter" type="ZooKeeper" server-lists=
"localhost:2182" />
<governance:data-source id="shardingDatabasesTablesDataSource" data-source-
names="demo_ds_0, demo_ds_1" reg-center-ref="regCenter" config-center-ref=
"configCenter" rule-refs="shardingRule" overwrite="true" />
<governance:data-source id="replicaQueryDataSource" data-source-names="demo_
primary_ds, demo_replica_ds_0, demo_replica_ds_1" reg-center-ref="regCenter"
config-center-ref="configCenter" rule-refs="replicaQueryRule" overwrite="true" />
<governance:data-source id="encryptDataSource" data-source-names="demo_ds"
reg-center-ref="regCenter" config-center-ref="configCenter" rule-refs="encryptRule"
overwrite="true" >
<props>
<prop key="query-with-cipher-column">true</prop>
</props>
</governance:data-source>

</beans>

7£ spring FfE/ GovernanceShardingSphereDataSource

HEFEEEARN TR H GovernanceShardingSphereDataSource; 5% % GovernanceSharding-
SphereDataSource AL E 7f JPA, MyBatis % ORM HEZEHEC A A,

@Resource
private DataSource dataSource;

5.1.4 EEEFH

AL E /2 ShardingSphere-JDBC 1 ME— 5 N H JF % & 22 B AR B, i ad ‘& ml DU I3 7 B A9 2 g
ShardingSphere-JDBC Fif@ LY E,

AEFTE ShardingSphere-JDBC MIFLES% F/t, M Al L5 BLE [,

ShardingSphere-JDBC #2ftt 1" 4 MECE /53, M T ARIKFEMAZ R, WLEE, NMAITAE ] ARG
REdET By RS o E, BRI, 2 ESRE, FFHREREMEM,
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Java API

BT

Java API /2 ShardingSphere-JDBC H AL E 77 sUAVEAL, H AL B R AHCR LR Java AP RUACE
7

Java API BiRER MR RRIENILE TN, EEFREELRIEE TSI EN R MM,

ERAAR
BlIZ R R EHETR

J81d ShardingSphereDataSourceFactory L] 8l ShardingSphereDataSource S£¥8 H JDBC bR
[ DataSource,

/] MRERR
Map<String, DataSource> dataSourceMap = // ...

// EECEMN

Collection<RuleConfiguration> configurations = // ...

/] MWEBMEE

Properties props = // .

DataSource dataSource = ShardingSphereDataSourceFactory.

createDataSource(dataSourceMap, configurations, props);

IR HRIE RN IR
J# e GovernanceShardingSphereDataSourceFactory T.J | #HJ GovernanceShardingSphereData-
Source SEHI H JDBC HUbRHERE O DataSource,

/] TEEEER
Map<String, DataSource> dataSourceMap = // ...

// EECERN

Collection<RuleConfiguration> configurations = // ...

/] WEREMEE

Properties props = // ...

/] MEERPOEENR

GovernanceConfiguration governanceConfig = // ...

DataSource dataSource = GovernanceShardingSphereDataSourceFactory.

createDataSource(dataSourceMap, configurations, props, governanceConfig);
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fE R EHETR

Aldd DataSource IEFEf# 54 JDBC, B({JPA, MyBatis % ORM HEZL,

DA AE TDBC {8 FH 77 oM 43l

DataSource dataSource = // BT Apache ShardingSphere T SIEBIEIEIR

String sql = "SELECT +i.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()) {
/] ...

BES R
EEEAO

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

ShRRECE

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

Bz hREE

RAFR: org.apache.shardingsphere.sharding.api.config.ShardingAutoTableRuleConfiguration
Al
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B aELR iR BINE
logicTable String 7B ERRAIR .
actualDataSources (?) | String BHEIRAIR, 28R | A R B R EE TR
RLOE S 7708

shardingStrategy (?) ShardingStrategyConfighratioi i R ERIA 7 P SR
keyGenerateStrategy | KeyGeneratorConfigurati¢mtl|ZE il ag i FHERIA B 1 5 A K
) e

SRR

TS R ERIRECE

KA FK:org.apache.shardingsphere.sharding.api.config.strategy.sharding.StandardShardingStrategyConfiguration
AR B

AFF HiEsEE! | iHER
shardingColumn String 9 F B2 R

shardingAlgorithmName | String 73 W BIEAAR

EGORERBEE

K44 ¥R org.apache.shardingsphere.sharding.api.config.strategy.sharding.ComplexShardingStrategyConfiguration
CITIGA =13

==X #ELA | HER
shardingColumns String 7RANERR, 2 DHIPUES 7 FR

shardingAlgorithmName | String 73 Fr IR

Hint 23 5 SRERECE

KA FK:org.apache.shardingsphere.sharding.api.config.strategy.sharding. HintShardingStrategyConfiguration
A B

==X BIELA | HER
shardingAlgorithmName | String 73 FrEIRAATR
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9 FRE&ECE

KA ¥R org.apache.shardingsphere.sharding.api.config.strategy.sharding.NoneShardingStrategyConfiguration
AL EEME: T
RIEREARIENE, H2WNE D R BRI,

N

AHFYIRSECE

K44 ¥R org.apache.shardingsphere.sharding.api.config.strategy.keygen.KeyGenerateStrategyConfiguration
Al B

2 R | 5ER
column String A T HIH 4R

keyGeneratorName | String P I EIE AR

BIRRBINEEN, W2 ANED T IIEIRR,

RENE
ECEANO

K4 ¥R ReplicaQueryRuleConfiguration
AP B

EMKIERECE

KAFR: ReplicaQueryDataSourceRuleConfiguration

A e
=X HiExR WiER BINE
name String BRE 7 B BAR IR AR
primaryDataSourceNameString T PEBHEIR A4 PR .
replicaDataSourceNamesCollection<String> MIZEEHE IR A PRI 2R
(+)
loadBalancerName (?) | String MBS LR | IR EIETE

RIRRAINEER, WS N BRI E RN,
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iR

EcEANO

KAFR: org.apache.shardingsphere.encrypt.api.config.EncryptRuleConfiguration

Al

mERANEE

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

Al
==X #ER WiER
name String RAHR
columns (+) | Collection<EncryptColumnRuleConfiguration> | HI% 51K L E %13

mEFMNEE

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

Al B

g ERE

=X BB | HER
logicColumn String e eI E
cipherColumn String BN AFR
assistedQueryColumn (?) | String BB R
plainColumn (?) String JFE AN A4 FR
encryptorName String I RIEAAFR

KAFR: org.apache.shardingsphere.infra.config.algorithm.ShardingSphereAlgorithmConfiguration

ATC B

REFUNTEE, 18

B BIELR | WA

name String I FIR AR
type String I kI
properties | Properties | HIff% H % AL E

Z WA BIERRYEK,
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EcEANO

RAFR: org.apache.shardingsphere.shadow.api.config.ShadowRuleConfiguration

AJ e &

2L HiEeE WHR

column String SQL s T4, ZIEN true Y SQL =& HEIFE T

AT

sourceDataSource- List<String> | 4= EH8 E 4R

Names

shadowDataSource- List<String> | s TEHEERIR, 5 B——*X5

Names
SHIAE
FCE T ER
AlE
MCEAM
KH4HR: org.apache.shardingsphere.governance.repository.api.config.GovernanceConfiguration
AT e B
UL RBIRT DA Zookeeper BY eted, HCEHVLAIZRAIR] DA Zookeeper B eted. Apollo, Nacos.
TGP S AC B
KA ¥R org.apache.shardingsphere.governance.repository.api.config.GovernanceCenterConfiguration
A e

2 R K | R

il
type String TRFRSLFIZEA 4N Zookeeper, etcd, Apollo, Nacos

serverLists String

BHARS YL, Wi P bk Mm-S, 2 DI HIE S 70k,
host1:2181,host2:2181

props Proper- | BLEALHIFTZENHMSEL, HIA ZooKeeper HIERESEE
ties
ZooKeeper J& TEAL &
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B #IEEE | AR EINE
digest (?) String R MR RR 4> FEt o g e
operationTimeoutMilliseconds (?) | int BEEN =R 500 ZFb
maxRetries (?) int ERRRMUG B RIS | 3R
retryIntervalMilliseconds (?) int Hik R EZFEL 500 ZFb
timeToLiveSeconds (?) int (IS 17 R A7 TG DR 60 b
Etcd JEMEACE
BFR #IESEE | 3B EINE
timeToLiveSeconds (?) | long BIRAFTERVEL | 30 D
Apollo jEMERCE
e i #IEIEE | 1B ERINE
appld (?) String | Apollo appld APOLLO_SHARDINGSPHERE
env (?) String Apollo env DEV
clusterName (?) String Apollo clusterName | default
administrator (?) String Apollo administrator | &
token (?) String Apollo token =
portalUrl (?) String Apollo portalUrl =
connectTimeout (?) | int ERZ N Z RO EL 1000 ZFH
readTimeout (?) int BN =R AL 5000 ZF)
Nacos B AL E
B IEFEE | 15PH ERINE

group (?) String

nacos group Bl E

SHARDING_SPHERE_DEFAULT_GROUP

timeout (?) | long

nacos ZRICEUREAM ZFHEL

3000 ZF»

YAML B2 &

k)

YAML 2@ B E S 77705 ShardingSphere-JDBC X H., FL&TABA—F MK, FEAMIERD
BHORBCEYN YAML £83,

YAML FLE 2 A WA E TR, rTDAEIRgmIERE R, feH A EE,
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ERAR
BlIZ R R HETR

JE)d YamlShardingSphereDataSourceFactory ] @l H) ShardingSphereDataSource SZEM E JDBC
FrifEFE T DataSource,

// BT YAML X{FE&R
File yamlFile = // ...

DataSource dataSource = YamlShardingSphereDataSourceFactory.

createDataSource(yamlFile);

BB HIR IR RERVEURETR

J#JF YamlGovernanceShardingSphereDataSourceFactory T.J fll##f) GovernanceShardingSphere-
DataSource SZE] H JDBC UFR#ERE 0 DataSource,

/] IEFE YAML HRRF
File yamlFile = // ...

DataSource dataSource = YamlGovernanceShardingSphereDataSourceFactory.
createDataSource(yamlFile);

fERRIER

A[JE)Y DataSource JEF(# R4 JDBC, B{JPA, MyBatis % ORM HEZE,
PAEAE TDBC i 75 2 il :

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

Il oo
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YAML B2 E 15

SRR E

I BREE TR BRI 2 BARIRACE ., SRABRTRECE N T EER s AN, 2 BARRECEM T oA, 5
BRI, AERANER Y R AFIRETR S, WINZ 60 2 BURTRIE &

BHIERECE

ECE R

dataSource: !!org.apache.commons.dbcp2.BasicDataSource
driverClassName: com.mysql.jdbc.Driver
url: jdbc:mysql://127.0.0.1:3306/ds_name
username: root

password: root

ECE W5 BA

dataSource: # <!! ¥UBEEEOMIIA> 1 RRLHEIZSE
driverClassName: # #HUIEEEIKEIZER
url: # HUEE URL ERE
username: # HIEERFZ
password: # HIEEZ
# ... BUEEEERONETES

ZHIRRECE
=Nl

dataSources:

ds_0: !!lorg.apache.commons.dbcp2.BasicDataSource
driverClassName: org.h2.Driver
url: jdbc:h2:mem:ds_0;DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;MODE=MYSQL
username: sa
password:

ds_1: !!org.apache.commons.dbcp2.BasicDataSource
driverClassName: org.h2.Driver
url: jdbc:h2:mem:ds_1;DB_CLOSE_DELAY=-1;DATABASE_TO_UPPER=false;MODE=MYSQL
username: sa

password:
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ECE A

dataSources: # ¥IEREE, AEEZ> <data-source-name>

<data-source-name>: # <!! FUREZERESHISINIS>,

driverClassName: # #HIEEEIKEIZER
url: # #IEE URL &E#E

username: # FIEERFA
password: # HIEEZ

4 ... BUEEEERONETES

MNECE

DIERIGN 2 R B E, TR E R,

ECE Tl

rules:

-1 XXX_RULE_O
XXX

-1 XXX_RULE_1
XXX

ECE W5 BA

rules:
-1 XXX_RULE # FUFZ, - F"EJEEZ NN
# ... BEBEINEE

2RI B 1S 2 W R R E 7

BtERE

[Gr=eanll

props:

XXX XXX

T RREFIIRE
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ECE A

props:

xxx: xxx # BHERAWUSRINAE

B2 AN EIE S WA EC B R 70

EIERA

D FORKRBI IS

P R EE XG4

- TRl D E— e

[1 FoREEH, w] DAS RS H A e

BES R

ECE TR

dataSources: # HRIHIERILE

rules:
— ISHARDING
tables: # #HEDFMNUEE
<logic-table-name> (+): # ZIERZMN
actualDataNodes (?): # H¥UERR + RIZAM, IR DRE. ZPIRUWESHIF, ZIFTREA
N MERTEACMIBIB RS BERIAMERIIET R, BT %Rk SN EPHEE—NREENRBATXEE
T, ZHAFHR) ARDERDREMBENRENTE—HWIER
databaseStrategy (?): # FERIE, BEARTNERADESRE, UTHS A KRR EE—
standard: # ATEDHRENINED TR
shardingColumn: # 3K %I&FR
shardingAlgorithmName: # 73R BEZFR
complex: # ATFZHRENESSFZ=
shardingColumns: # ZZHFFIZHR, ZNFILLES DR
shardingAlgorithmName: # 93 F EEZFR
hint: # Hint 2955
shardingAlgorithmName: # HBEAZN
none: # A9 H
tableStrategy: # K, EDERE
keyGenerateStrategy: # fRINFFIHEE
column: # BIEFIEM, BERTAEHEEETRENSS
keyGeneratorName: # 7IVFHIEEZ
autoTables: # B HARMNEE
t_order_auto: # ZiERZM
actualDataSources (?): # FIERZHR
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shardingStrategy: # )95
standard: # ATREIDRENIEDRT=
shardingColumn: # 9 HFIZM
shardingAlgorithmName: # Hzh9FHEERR
bindingTables (+): # #FEFRMNITIZER
- <logic_table_name_1, logic_table_name_2, ...>
broadcastTables (+): # [&EHRMNFIER
- <table-name>
defaultDatabaseStrategy: # ZRIAZUIEEDH 5
defaultTableStrategy: # ZRIAFRDHHE
defaultKeyGenerateStrategy: # ENIAIDHINFSIHRE

# DREBARE
shardingAlgorithms:
<sharding-algorithm-name> (+): # DA EEZFR
type: # DAREXER
props: # DHEZEBMEE
#o...

# DRI EEELE
keyGenerators:
<key-generate-algorithm-name> (+): # DHINFINE LR
type: # DHAFIIEELE
props: # DHIFIIEEEMLER

ECE W5 BA

dataSources: # HERIUERICE

rules:
- !REPLICA_QUERY
dataSources:
<data-source-name> (+): # EENBZHEEIERZ
primaryDataSourceName: # FEZHIERZ R
replicaDataSourceNames:
- <replica-data_source-name> (+) # MEZHIEREZM

loadBalancerName: # fAFIIEEILAZT

# NEERIAEE

loadBalancers:
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<load-balancer-name> (+): # FAEIYEEEZR
type: # TAEIIEEIALE
props: # RAHEMWEELZBMEE
# ...

props:

RIRRAINEER, WS N BRI ERYIFR,

AR

ECE Wi BA

dataSource: # BRIUEREE

rules:
- JENCRYPT
tables:
<table-name> (+): # INEFRZN
columns:

<column-name> (+): # JIZFH|ZFF
cipherColumn: # ZEXFZR
assistedQueryColumn (?): # ZiH4HEBIGIRAMN
plainColumn (?): # JEXFIZFR
encryptorName: # JIZEEAZFR

# MNEELRE
encryptors:
<encrypt-algorithm-name> (+): # MBEREEZM
type: # NREEELR
props: # NRZEELBMEE
#o...

props:

BRI, WS UNEINERERYIR,
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ECE W5 BA

dataSources: # HEIUERICE

rules:
- I'SHADOW
column: # FFFERZ
sourceDataSourceNames: # FFBIEIEER
# ...
shadowDataSourceNames: # WNWAIEFEZ
# ...

props:

nHIliaE
ECE W5 BA

AR

governance:
name: # JRIERFR
registryCenter: # EEHO
type: # AEFAMIEE, W: Zookeeper, etcd
serverlLists: # RIERSIIER. 81F IP MUMKOS, 2 MHULAEES SR, W: hostl:2181,
host2:2181
additionalConfigCenter:
type: # SAEEIFAIEL, 0. Zookeeper, etcd, Nacos, Apollo
serverLists: # JREBRSYIFR, BiF IP KOS, ZMMUEES DR, W: hostl:2181,
host2:2181
overwrite: # AMIBRTBERRLET VLS, IRAIES, SXSHEBUSMEENE

Spring Boot Start it &

&

ShardingSphere-JDBC $2f4£E /7Y Spring Boot Starter, & n] DAFEH EHENIEE A ShardingSphere-
JDBC # Spring Boot,
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i RECE

spring.shardingsphere.datasource.

spring.shardingsphere.datasource.
spring.shardingsphere.datasource.
spring.shardingsphere.datasource.
spring.shardingsphere.datasource.

spring.shardingsphere.datasource.

spring.shardingsphere.datasource.

BEIEE common EiE

spring.shardingsphere.datasource.
spring.shardingsphere.datasource.
common HH type ECE

spring.shardingsphere.datasource.

common HAY username EEE

names=

common

common

common.
common.

xxx= # BIEEERUNHEEREM

common

# HIERET, ZHERUESDIF

.type= # FUREEEZMIZMN
.driver-class-name= # #IEEIRTIEZ

username= # FIBEEAFZ
password= # HIEEZ

<datasource-name>.url= # #3EE URL &EiE

<datasource-name>.url= # #IEE URL &EiE
<datasource-name>.type= # IIEEEZMEZIR, B=E

<datasource-name>.driver-class-name= # #UEFEIRGHIZE
%, B% common HH driver-class—-name ECE

spring.shardingsphere.datasource.<datasource-name>.username= # #IEERAFZ , B=

spring.shardingsphere.datasource.<datasource-name>.password= # ZIEEZE , Bx

common HAY password FRE

spring.shardingsphere.datasource.<data-source-name>.xxx= # #IEEZEZHNECENE , B=

common HEMEB4AE

MU ECE

spring.shardingsphere.rules.<rule-type>.xxx= # #MUEE

# ... BEpHNEE

B2 RIEL E1E S R MNECE R 7

B E

spring.shardingsphere.props.xxx.xxx= # E#NEMHERE

FIRIES WE I E,
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HiES R

ECE W5 BA

spring.shardingsphere.datasource.names= # ZEHIFREIE

# thEDRREE
spring.shardingsphere.rules.sharding.tables.<table-name>.actual-data-nodes= # HZE
BE + RBAM, WNNEDR. ZPMRUWES DR, 2F inline FRiXI, RERTEABHERERSEER
BMERBIET R, AT #BR ST EFHEE— I EENRABTXESEN, SHAFHR) IRPEFIRE
FrE ENREHTE —HHER

# PDERES, REFTERIMINDERE, LUTHDAREREEE—

# BFRESRBVED RR
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.
standard.<sharding-algorithm-name>.sharding-column= # %3 F%5|&#F
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.
standard.<sharding-algorithm-name>.sharding-algorithm-name= # F&EAZN

# BTFZoRBNESORG=R

spring.shardingsphere.rules.sharding. tables.<table-name>.database-strategy.complex.
<sharding-algorithm-name>.sharding-columns= # 2 HEFIZFR, ZNFILLES SR
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.complex.
<sharding-algorithm-name>.sharding-algorithm-name= # SHEEZMN

# BT Hint MO KREE
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.hint.
<sharding-algorithm-name>.sharding-algorithm-name= # SHEXZN

# DRERE, [FEDERRS
spring.shardingsphere.rules.sharding.tables.<table-name>.table-strategy.xxx= # &

# BohpRREE
spring.shardingsphere.rules.sharding.auto-tables.<auto-table-name>.actual-data-
sources= # FHIERZ

spring.shardingsphere.rules.sharding.auto-tables.<auto-table-name>.sharding-
strategy.standard.sharding-column= # 935 %|&FR
spring.shardingsphere.rules.sharding.auto-tables.<auto-table-name>.sharding-
strategy.standard.sharding-algorithm= # BEh9 A EEZFR

# DHAFTREECE
spring.shardingsphere.rules.sharding.tables.<table-name>.key-generate-strategy.
column= # HHINFFIFIEIR
spring.shardingsphere.rules.sharding.tables.<table-name>.key-generate-strategy.key-

generator-name= # DWHINFIIEERZT
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spring.shardingsphere.rules.sharding.binding-tables[0]= # #EFRMNFIFE
spring.shardingsphere.rules.sharding.binding-tables[1]= # ZBEXRMMIFIE
spring.shardingsphere.rules.sharding.binding-tables[x]= # #BERMNIFIE

spring.shardingsphere.rules.sharding.broadcast-tables[0]= # | fE&RMNFIE
spring.shardingsphere.rules.sharding.broadcast-tables[1]= # | ERMNUIFIZE
spring.shardingsphere.rules.sharding.broadcast-tables[x]= # | fE&RMUFIZE

spring.shardingsphere.sharding.default-database-strategy.xxx= # ZRIAEIEESD F 5L
spring.shardingsphere.sharding.default-table-strategy.xxx= # BRIAKDFHHREE
spring.shardingsphere.sharding.default-key-generate-strategy.xxx= # BRIADHINFTIRES

# DRBEEERE
spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm—-name>.
type= # DREERE
spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm-name>.

props.xxx=# DRBEZLBMIEE

# DHFIEERE
spring.shardingsphere.rules.sharding.key-generators.<key-generate-algorithm-name>.
type= # DHAFINEELR
spring.shardingsphere.rules.sharding.key-generators.<key-generate-algorithm-name>.

props.xxx= # DHEINFIELZBERLE

REFANRR, B2 WWE D RIRVIEMAN B N FHIRIESIR,

ARED

TRIRARRIRFF AT DA ${. . .} 8 $->{. ..}, {HAEE S Spring KB HIBIEX M SALFFMEE, FIIAE
Spring AR AT RIB A FRIRFFREIGEM $->{. . . 3.

ot

REDE

Ao & W35 BA

spring.shardingsphere.datasource.names= # BRIHUIERLE

spring.shardingsphere.rules.replica-query.data-sources.<replica-query-data-source-
name>.primary-data-source-name= # FEIERZFR
spring.shardingsphere.rules.replica-query.data-sources.<replica-query-data-source-
name>.replica-data-source-names= # MEIIERBM, ZMEIERBES DR
spring.shardingsphere.rules.replica-query.data-sources.<replica-query-data-source-
name>.load-balancer-name= # fFHIYEEEZZR

# MENERIAEE
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spring.shardingsphere.rules.replica-query.load-balancers.<load-balance-algorithm-
name>.type= # MEIYEEILLR
spring.shardingsphere.rules.replica-query.load-balancers.<load-balance-algorithm-

name>.props.xxx= # AFYEEEZBMERE

REFARRN, 182 WNE NS RIESIE,

5 601

ECE W5 BA

spring.shardingsphere.datasource.names= # ZEHIFREE

spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
cipher-column= # AIZ&FIZFR
spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
assisted-query-column= # ZiFF|ZFR
spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
plain-column= # [RXFIZFR
spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
encryptor-name= # MMZBEEZ

# MEBEEELLE
spring.shardingsphere.rules.encrypt.encryptors.<encrypt-algorithm-name>.type= # HI&
by it
spring.shardingsphere.rules.encrypt.encryptors.<encrypt-algorithm-name>.props.xxx=

# BB EBMEE

BIRRBEINEEN, WS EINER RS,

T

ECE Wi BA

spring.shardingsphere.datasource.names= # ZEHIEREE

spring.shardingsphere.rules.shadow.column= # FFFERIZMZ
spring.shardingsphere.rules.shadow.shadow-mappings.<product-data-source-name>= # &

FEIEER TR

5.1. ShardingSphere-JDBC 154


https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-jdbc/configuration/built-in-algorithm/load-balance
https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-jdbc/configuration/built-in-algorithm/encrypt

Apache ShardingSphere ElasticJob document

nHlaE
ECE W5 BA
R

spring.shardingsphere.governance.name= # AIEZFN
spring.shardingsphere.governance.registry-center.type= # AIEEA S, i: Zookeeper,
etcd, Apollo, Nacos

spring.shardingsphere.governance.registry-center.server-lists= # AERSHIEK, BF IP
HAMHO S, Z P HMIEAEES 5. d1: host1:2181,host2:2181
spring.shardingsphere.governance.registry-center.props= # HEMR&
spring.shardingsphere.governance.additional-config-center.type= # BIEREIEFLEE,
U: Zookeeper, etcd, Apollo, Nacos
spring.shardingsphere.governance.additional-config-center.server-lists= # AENEE
LIRS YIR. B1F IP #itiEOS, ZMULAES 268, %0: hostl1:2181,host2:2181
spring.shardingsphere.governance.additional-config-center.props= # PIENEEFOLETEH
B

spring.shardingsphere.governance.overwrite= # AMEBRSTESRLERLEE, NRAES, &
RIBThER A A EC & S0

Spring i Z TEECE
&7

ShardingSphere-JDBC 2 {it'E /5 Spring fin 44 S MIACE, (1 & # vl AR (E4# 1Y% G ShardingSphere-
JDBC F Spring AEZ2,

Spring i R TEEEEI

ECE T

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:shardingsphere="http://shardingsphere.apache.org/schema/
shardingsphere/datasource"
xsi:schemalLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-
beans.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
datasource
http://shardingsphere.apache.org/schema/shardingsphere/
datasource/datasource.xsd
">
<bean id="ds0" class="org.apache.commons.dbcp2.BasicDataSource" destroy-method=
"close">
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<property name="driverClassName" value="com.mysql.jdbc.Driver" />
<property name="url" value="jdbc:mysql://localhost:3306/dsQ" />
<property name="username" value="root" />
<property name="password" value="" />

</bean>

<bean id="ds1" class="org.apache.commons.dbcp2.BasicDataSource" destroy-method=
"close">
<property name="driverClassName" value="com.mysql.jdbc.Driver" />
<property name="url" value="jdbc:mysql://localhost:3306/ds1" />
<property name="username" value="root" />
<property name="password" value="" />
</bean>

<l-- BREMN, BZEFAREBFSIDAFNIMNEERD. -->
Q== 500 ==2

<shardingsphere:data-source id="shardingDataSource" data-source-names="ds0,ds1"
rule-refs="..." >
<props>
<prop key="xxx.xxx">${xxx.xxx}</prop>
</props>
</shardingsphere:data-source>
</beans>

FCE W35 BA

4423 E]: http://shardingsphere.apache.org/schema/shardingsphere/datasource/datasource-5.0.0.xs

d

<shardingsphere:data-source />

B R A | AR

id JEM: | Spring Bean Id

data-source-names | ¥i%5 | BURIESIR, S MEIEIRLUES 72 0E
rule-refs bR | FINAFR, Z N DUE S 7 bR
props (?) W2 | EIEECE, EEIES WE I E
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HiES R

ECE W5 BA

4425 http://shardingsphere.apache.org/schema/shardingsphere/sharding/sharding-5.0.0.xsd

<sharding:rule />

BFR R | AT
id JETE | Spring Bean Id
table-rules (?) FREE | 0 e =AU
auto-table-rules (?) Fr& | Balfes 2 NEeE
binding-table-rules (?) bR | e RANIAC &
broadcast-table-rules (?) FREE | T RERAN B E
default-database-strategy-ref (?) JEE | BRIAST EESR I AR
default-table-strategy-ref (?) B | BN FRIRHE A HR
default-key-generate-strategy-ref (?) | J&M | BRI\ 10 571K Mg 42 HR
<sharding:table-rule />
<sharding:binding-table-rules />
BFR KA | AR
binding-table-rule (+) | Fi% | 4hE RANIECE

<sharding:binding-table-rule />

AR KE

iEA

logic-tables | JE&1%

FERAM, 2 NRNES TR

<sharding:broadcast-table-rules />

E=x KA | A
broadcast-table-rule (+) | /% | | #ERAMNIGCE
<sharding:broadcast-table-rule />
B | KRB | WA
table | @I | | HERAHK

<sharding:standard-strategy />
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BAHR

KA | HBH

id

JEIE | AR Fr SR B A4 R

sharding-column

J&IE | o3 R A RR

algorithm-ref

BYE | o RIEAR

<sharding:complex-strategy />

B

KA | HEH

id

&Y | BE7FIRIKEEIR

sharding-columns

JE&IE | P RBIAARR, 2 AFILUES e

algorithm-ref

J&YE | 72 A RIESAR

<sharding:hint-strategy />

B

KA | YA

id

J&E: | Hint 70 Fr SRIEAA R

algorithm-ref

JBYE | 7 A RIRAR

<sharding:none-strategy />

BT

LAY | R ER

id

%
JBYE | 7 A oREg AR

<sharding:key-generate-strategy />

E23 i

R | Ui

id

JBYE | oA A HI SRS A4 R

column

&Y | A FHIB LR

algorithm-ref

B | A FIRIR AR

<sharding:sharding-algorithm />

BAHR

KA | A

id

JBYE | o7 RIRAR

type

JBYE | o RIESRA

props (?)

g | PR EREEREE

<sharding:key-generate-algorithm />

B R KA | AR

id B | R AR AR
type Bt | Ay E A
props (?) | Fr% | S XPFIAE R E AL E
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BIRREINER, W2 UNED R RIRSIRMNE A FAIRIRSR,

\

ARED

TRIRARRIRFF AT DA ${. . .} 80 $->{. ..}, {HAE#E S Spring KB HIBIEX M SALAFMZE, BIIAE
Spring AR T RIB A FRIRFFREIGEM $->{. . . 3.

Bt

REDE
ECE WA

4425 [Al: http://shardingsphere.apache.org/schema/shardingsphere/replica-query/replica-query-5.
0.0.xsd

<replica-query:rule />

BFR KA | 58
id JE: | Spring Bean Id

data-source-rule (+) | Fr% | S5 7 B EHE TR AC E

<replica-query:data-source-rule />

E23 i KA | A
id JBYE | B o B AR IR AR

primary-data-source-name | J&M | FEEIEAFR
replica-data-source-names | B | MEARFESR, 2 DMNEIEFEHIES 7
load-balance-algorithm-ref | B | B EIEAIR

<replica-query:load-balance-algorithm />

BT KA | AR

id JEME | BT RIELAR
type JEIE | Tt RRRA
props (?) | #r% | MBI RIEEIERLE

REIAUNTEN, 182 WNE NS RIESIE,
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iR
ECE W5 BA

4422 0E: http://shardingsphere.apache.org/schema/shardingsphere/encrypt/encrypt-5.0.0.xsd

<encrypt:rule />

==X KA | A
id JE: | Spring Bean Id
table (+) | A% | I RACE

<encrypt:table />

AT R | JHER
name B | INERLFR

column (+) | tR%E | A HCE

<encrypt:column />

B A | A
logic-column B | INESBEAARR
cipher-column JEYE | AR
assisted-query-column (?) | @M | EIHBIFIAFR
plain-column (?) JEME | R SCHNA R
encrypt-algorithm-ref B | I RIEAR

<encrypt:encrypt-algorithm />

BAHR KA | HEA

id BRI | InERIEAR
type JBYE | I RIARA
props (?) | i3 | MIEREREELE

BIRRBINEEN, WS N EINERERYIR,

WFRE

ECE W35 AR

4 =3[E): http://shardingsphere.apache.org/schema/shardingsphere/shadow/shadow-5.0.0.xsd

<shadow:rule />

5.1. ShardingSphere-JDBC 160


http://shardingsphere.apache.org/schema/shardingsphere/encrypt/encrypt-5.0.0.xsd
https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-jdbc/configuration/built-in-algorithm/encrypt
http://shardingsphere.apache.org/schema/shardingsphere/shadow/shadow-5.0.0.xsd

Apache ShardingSphere ElasticJob document

B £E | YA
id J&M | Spring Bean Id

column B | T TEAR
mappings(?) | Fras | A ER S R T AR FE I SC R AL E

<shadow:mapping />

B KA | AR
product-data-source-name | JEME | A= EHEFEAIR
shadow-data-source-name | JEME | & THIREAIR

nHaE
ECE W5 BA

R

<?xml version="1.0" encoding="UTF-8"7?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:governance="http://shardingsphere.apache.org/schema/shardingsphere/
governance"
xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-
beans.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
governance
http://shardingsphere.apache.org/schema/shardingsphere/
governance/governance.xsd
">

<governance:reg-center 1id="regCenter" type='"ZooKeeper" server-lists=
"localhost:2181" />

<governance:config-center id="configCenter" type="ZooKeeper" server-lists=
"localhost:2182" />

<governance:data-source id="shardingDatabasesTablesDataSource" data-source-
names="demo_ds_0, demo_ds_1" reg-center-ref="regCenter" config-center-ref=
"configCenter" rule-refs="shardingRule" overwrite="true" />
</beans>

=2 H: http://shardingsphere.apache.org/schema/shardingsphere/governance/governance-5.0.0.

xsd
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2R £ | A
it
id B | EMHL SRR
%
type & | LAY, 40 ZooKeeper, eted
%
server- B | MmO RS E, B P Mt RE O S, 2N FHES SR,
lists % | host1:2181,host2:2181
props (?) | )& BLEALHI TR HMSEL, Hla0 ZooKeeper NIES S
g2
B FR £ | %
it
id & | BLE LSRR
%
type B | BLEHULEAL, 0: ZooKeeper, etcd, Apollo, Nacos
g2
server- B | BEETORSYE, G P ik asS, 240 HIES 2R,
lists £ | host1:2181,host2:2181
props ?) | JB | BLEALHIFFEHEMSEL, Hl40 ZooKeeper NIEISHTF
%
RERZX
M)

Apache ShardingSphere it SPI 77 XAV A EY REAE; SIHFEN, Apache ShardingSphere tHE{H
TRERNNERIEMET I ZE G,

ERABRN

NE R LEE type Fl props #ATHLE, HMH type HEILE XAE SPI H, props F THEEE LI MEL

ZHILE,

TR HMMECE 7, 2R E RN R R4, HHEESHEN AN E S, AT HREIREX
33 %% Apache ShardingSphere £ HINERIL, #IFEESH,
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SREE
Baho R&&E
RS R&*E
2KEl: MOD
AT e B
BRI #HIEXRE | HER
sharding-count | int 7
BRAERRSREE
%#AY: HASH_MOD
AIELEE
BRI #HIEXRE | HER
sharding-count | int SR E
BETFoRBENEESREZ
2% VOLUME_RANGE
AT P B
BRI HIERE | AR
range-lower long O N, I I AR S s
range-upper long JulE BRI R AR S
sharding-volume | long ThRE
BETFoRORWEESREZE
24%1: BOUNDARY_RANGE
AIELEE
BB R HIERE | AR

sharding-ranges | String

DRHFEREIAR, 2 EEAS DOE S 536
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BEIRY R 3 BA

K. AUTO_INTERVAL
AJCE R

JBIERFR BARALA | HEA
datetime-lower String 73 FrHJECAa I TRIFE ], I TRIEUS I yyyy-MM-dd HH:mm:ss

datetime-upper String ST SR ETEE, SRS yyyy-MM-dd HH:mm:ss
sharding-seconds | long BA—3 FrPTREAR B R IN R],  BRAZ: D

mESREE

Apache ShardingSphere N &SRS i BIESSINS G4

TREARDREE

i Groovy FIFRIAR, RN SQL IBEAIHIY = A1 IN B9 e Fr, RXFra sy g, T Rsny s
R, ATPUEFEAAIECE G, M ZBi Java RS &, 0 t_user_$->{u_id % 8} &
Rt_user RABIE u_id B8, Mimhk 8 5Kk, REFRN t_user_0 F| t_user_7, FIHIESWITHRIA,

k7. INLINE

ATC B

BHESERE S R EA

KA. INTERVAL

Al

EEOREE

Apache ShardingSphere FTLNBE &7 A%,

Hint 2R 8%

Apache ShardingSphere ¥ LN & Hint 77 &%,
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DERFIIEE

EgtA B

H7: SNOWFLAKE

Al

uuiD

2. YUID

AIACEEME: o

AEIIERE

RinEx

2#1: ROUND_ROBIN

AECEJEME: T

BEMLIB IR EE

7 RANDOM

FIACEEME: T

mEH*

MD5 INZHE

KA. MD5

AIAECEEME: T

AES INZ&E %

K7 AES

CITLGA =13

AR

E CE i

s

aes-key-value

String

AES 1Y KEY
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RC4 MIZEHE
HAI: RC4
AIACE R
B BEEALAR | 5HEA
rc4-key-value | String RC4 {EHIJ KEY
BitEE

Apache ShardingSphere 2t/ AL E R 77 NELE RANRALE,

ECE W5 BA

5.1.5 AZIFImN
DataSource &[]

« R FF timeout FHICHRAE

Connection £

o RICFHEEILRE, BB, EARAIRIE
« INZFHAIT native SQL

« A F savepoint HHIEHEIE

« A3 F; Schema/Catalog HIHE(E

o RICRFEE RIS

Statement #1 PreparedStatement 3% [

« AR ZEERERTER (AIfFi#ERE, dF SELECT 248dR)

o« ASGRFE BT AT E
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ResultSet %[

o RN T A5 L T
o R B next 77 BB RASEH (B
o R A
o RIS
« R Array

JDBC4.1

« R+ IDBC 4.1 B RE

EIFTA AR /715, 1B org. apache.shardingsphere.driver.jdbc.unsupported £,

5.2 ShardingSphere-Proxy

5.2.1 &7}

ShardingSphere-Proxy /& Apache ShardingSphere HJE8 ™ i, “EEN A IBEAILATEHE RN, 2
HEEE T HdE A I M A ARSS IRAR AR, F T 52 N BAIE S IS, B AT £ MySQL F1 PostgreSQL
WA, B AT DA F RT3 MySQL/PostgreSQL WX 7 1% F 3 (41 : MySQL Command Client, MySQL
Workbench, Navicat 55) ##{F&dE, *f DBA B 1A LT

o [FI N AR SE AIERA, AT B % MySQL/PostgreSQL 4/,

« JERTAEHA MySQL/PostgreSQL WX FIFIZ F ¥t

5.2.2 ¥tkb

ShardingSphere-JDBC | ShardingSphere-Proxy | ShardingSphere-Sidecar
Bl (=3 MySQL/PostgreSQL | MySQL/PostgreSQL
HERRIEAER | & 1K =
FES X Java = (GRS
PERE AL BiElt S LA
FeriMe v £ &
FRSAH 7 =) 7

ShardingSphere-Proxy FLHAE T X RAFIE S BISCFE, PAN Y DBA 2L #4E A,
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Registry Center Sharding-Proxy MySQL Cli

MySQL Workbench

2: ShardingSphere-Proxy Architecture

5.2.3 fERAFM

AEETRA 48 ShardingSphere-Proxy MG, B8 A8 AT IE S WL AR,

Proxy [B5h
BT B

1. R# ShardingSphere-Proxy [T &1 TR

2. QNS docker, AIPAAST docker pull shardingsphere/shardingsphere-proxy JKHX
Big. HAERIES# Docker Hil%,

3. fRIEAE GBI conf/server.yaml MIPA config- B SLAISCHE, 40: conf/config-xxx.
yaml XX, BT RAN. BRE BN E, RRETESHILE T,

4. Linux #E1ERSIIEIZTT bin/start.sh, Windows 1R SiiHI24T bin/start.bat B3l
ShardingSphere-Proxy, NRECE /G, BLESHNE, AISFPHEA T,
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M8 PostgresQL

1. {1 PostgreSQL M %%, 4l: psql -U root -h 127.0.0.1 -p 3307

fEF3 MySQL

1. ¥ MySQL [ JDBC IKahfEF S = H3 ext-1ib/,
2. T MySQL [ it H%, 41: mysql -u root -h 127.0.0.1 -P 3307

FERBEXSREZX
YA PR B E X REEN, TEHIEE B R AT RIS YAML XA TS, Aldit P
THRBECEMH B E R

1. 8 ShardingAlgorithm 2 07E I BEIESZEIZR,

2. ¥ LI& Java SXHFFTHLAR jar 1,

3. ¥ ik jar B#%D1Z ShardingSphere-Proxy fi# /% /5 conf/lib-ext H3k.
4. R B3R EE IR Java X5 [ HBLELE YAML SCfFrr, BARRT 2200 E R,

AEEM

1. ShardingSphere-Proxy BRIAEFH 3307 ufi [, 7T LA S ahHIAEMSEUE N G800 5, W: bin/
start.sh 3308

2. ShardingSphere-Proxy ffiffl conf/server.yaml ELE ML, INERE A B,
3. ShardingSphere-Proxy S+ Z 2RI, LA config- Higka&H YAML BCE S, Biy—

BRI,
SHAE

ShardingSphere-Proxy X SPT 77 2\ A 70 fi AUA R, SEBIECE R TEdE s — & 51 DU S54RI
MIEEEEFZETIRE,

Zookeeper

ShardingSphere-Proxy BRIAJEML T Zookeeper fRRTT %, SEBL T HCEFUOMTEMHULIIRE, FlEF
ShardingSphere-JDBC YAML {5 —%X,
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HE=HH

FERESE S8 =74
1. A SPI /7 NSEIAH B EEMAS, HHI AR jar BLEH % ShardingSphere-Proxy Y 1ib H 3%,
2. #ZIRACE N HATECE, BIATfER,

DHENES

ShardingSphere-Proxy % AR 7311 \H 55 API [F] ShardingSphere-]JDBC fREF—5(, 3Z#F LOCAL, XA,
BASE RAU %55,

XAES3

ShardingSphere-Proxy 4374 XA 55, BRIANRYEHESSEHES N Atomikos, AJ PUBIS 1 ShardingSphere-
Proxy [ conf HEHENN jta. properties KEHIL Atomikos Bl B, BARMELEMNIEZS% Atom-
ikos MY 77 31,

BASE £53

BASE H i H £ K= ShardingSphere-Proxy M i Hl & A EH, AN FEELH T
ShardingTransactionManager SPI [ jar #5 U1 % conf/lib H3&, ARJGVIH#tHE %A1y BASE,

SCTL
SCTL (ShardingSphere Control Language) A ShardingSphere frAEHIEA], 7] AEIZ TIME SR E
1) ShardingSphere-Proxy HIRZ, HHIFFHIIEEY:

ShardingSphere-Proxy BRIASCHT hint, WNFEFF, 1E1E conf/server.yaml ), ¥ properties i)
JE Y proxy-hint-enabled % &M true,

5.2.4 ECEFH

e E 2 ShardingSphere-Proxy HME— 5 7F & & A2 BRI, 181d & A] DAPR IS TS M BEf# ShardingSphere-
Proxy iR i ZRE,

AFTT/Z ShardingSphere-Proxy AL E S H M, 7FZM AT Y g e 5,

ShardingSphere-Proxy A2t T YAML RURCE 753, WA, A& #E Al AR TEREFHEEE 7 Fr.
BEoE. BdENE, ZTESDRE, HERE%S I,

FLUNEC & 585> 5 ShardingSphere-JDBC ) YAML FRE 5242 —%,
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i RECE

ECE W5 BA

schemaName: # BIELIEIRE TR

dataSourceCommon:
username: # FIEEAFZ
password: # ¥UEEZ
connectionTimeoutMilliseconds: # IEEBATZFER
idleTimeoutMilliseconds: # ZWIEZR|IUGEBINZF)E
maxLifetimeMilliseconds: # EERAIF A EIZFER
maxPoolSize: 50 # ERAEREK
minPoolSize: 1 # &H/NEE

dataSources: # #IBRECE, PAIEREZ T <data-source-name>
<data-source-name>: # 5 ShardingSphere-JDBC ECBERE, TEEEIIEEEEMN
url: # HIEE URL &EE
rules: # 5 ShardingSphere-JDBC ECE—%K
# ...

&= dataSourceCommon i5iFA

FHEE T ENERAEGERACE, (RIRIEE S dataSourceCommon @1, IEESMNMIETRHIH
Al 'E,

dataSources: # ¥IBRECE, AIREEZ > <data-source-name>
<data-source-name>: # 5 ShardingSphere-JIDBC ECEARRE, LEE EHEEEE

url: # #IBE URL &E#E
username: # ¥IEERF &, BX dataSourceCommon A&
password: # #IEEZEN, BE dataSourceCommon ECE
connectionTimeoutMilliseconds: # ZEiEZBEIZFEN, = dataSourceCommon BRE
idleTimeoutMilliseconds: # TREEZEISGEINZFE, BE dataSourceCommon FCE
maxLifetimeMilliseconds: # EREHRAFENEIZMNE, BE dataSourceCommon EEE
maxPoolSize: # mAEE#, BE dataSourceCommon EEE

NIRECE

T HAITE % Sharding Proxy RIRIRIGIE, BCEM 4, S, al iR BESARERS, 0UE R IEHEIH
P, EEA AR,

authentication:
users:
root: # BEXARA
password: root # BENXEFZ
sharding: # BENXBAFZ
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password: sharding # BENMAFZ

authorizedSchemas: sharding_db, replica_query_db # ZFEFPENASRIMEEERE, £ 1A

ZS MR, REBIAE root MR, EIARIEEBIBE,

B E

i

iy

g

Apache ShardingSphere f2fitjE MEACE 177 AL B R A HRACE.,

fi & 1535 EF

YAML iB7%i5% B

VL FORSEHI IR

| TR EE X A%

- FRAIDEE -

[] FREdH, n] DAS JRSAE B ek A

5.2.5 Docker {5{&

HIEYVE /5 Docker $5{&

docker pull apache/shardingsphere-proxy

FohHI% Docker 515 (AI3E)

git clone https://github.com/apache/shardingsphere

mvn clean install

cd shardingsphere-distribution/shardingsphere-proxy-distribution

mvn clean package -Prelease,docker

fic & ShardingSphere-Proxy

£ /${your_work_dir}/conf/ Bl server.yaml fl config-xxx.yaml X, #ATARSSE:F15

MNECE, BCEMN, ESF0E T, IRERR, ESHCERNR
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https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/configuration/
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J&1T Docker

docker run -d -v /${your_work_dir}/conf:/opt/shardingsphere-proxy/conf -e PORT=3308
-pl13308:3308 apache/shardingsphere-proxy:latest

BERA
- ATDAHE X 3308 11 13308, 3308 #/R docker 2 1, 13308 F/rfE ML .
o WIHEEELE #5125 /opt/shardingsphere-proxy/conf,

docker run -d -v /${your_work_dir}/conf:/opt/shardingsphere-proxy/conf -e JVM_OPTS=
"-Djava.awt.headless=true" -e PORT=3308 -pl13308:3308 apache/shardingsphere-
proxy:latest

o]
« A[PAEE X JVM HHESEE IR A & JVM_OPTS H,

docker run -d -v /${your_work_dir}/conf:/opt/shardingsphere-proxy/conf -v /${your_
work_dir}/ext-lib:/opt/shardingsphere-proxy/ext-1lib -p13308:3308 apache/
shardingsphere-proxy:latest
Wi

o WIFFLAIN jar B, PG EFRTE H #H:#3 /opt/shardingsphere-proxy/ext-lib,

57l ShardingSphere-Proxy

5% 4% PostgreSQL 1977 FUAH[H

psql -U ${your_user_name} -h ${your_host} -p 13308

FAQ

A 1: 1/O exception (java.io.IOException) caught when processing request to {}->unix://localhost:80:
Connection refused?

[\ MRS, &R docker daemon HFEELIBTT,

AR 2: A SR TCTRIE R 2 BRI ?

[ EWR /${your_work_dir}/conf/config-xxx.yaml At B X A5 7E 1) PostgreSQL I E M IP A LA
% Docker 28N ERYT A1,

[ 30 qnar s A JS o 28 2229 MySQL (9 ShardingSphere-Proxy?
[\%: K mysql-connector.jar Fiift Hx&#:#EF Jopt/shardingsphere-proxy/ext-lib,
AR 4: QAT G A B E o iR

(B SR BN 73 B AR 1 4 9 13 B 99 B892 jar FRTE H Sk 4E#F Jopt/shardingsphere-proxy/ext-
lib,
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5.3 ShardingSphere-Sidecar

5.3.1 &7}

ShardingSphere-Sidecar /& ShardingSphere FJ5 =/, BHAEMIATERMXIA, EN779 Kubernetes 5
Mesos = EAEHEZECE, Bl DaemonSet FYTE T BTG X BB R 1],

B TEHG, FRAN T FIRIE S EERER BRSE, B Database Mesh, X AJFREHE N 1%, Database
Mesh Y21 B R T AR A0 sCROEARE VT R R A 5 8B R A HLER GRS SR, B IIRIER 2, =R
ZeELICEE N 5 850008 e 2 (R 22 LA T A oA, /] Database Mesh, /7 A48 22 (1 i FH A4 R
ELIGTE R — N ERBI MRS AR, B AR S TR AE S IR FR A5 ANBERIA], AT TR 2 imh & BT
TRHERN A,

|
| Data Panel

Control Panel : :'
8 |

Registry Center [LIE

1o

I

|

saseqele(

Sharding-Proxy MySQL Cli

————————— ===

MySQL Workbench

& 3: ShardingSphere-Sidecar Architecture
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5.3.2 %fkb

ShardingSphere-JDBC | ShardingSphere-Proxy | ShardingSphere-Sidecar
AR (=3 MySQL/PostgreSQL | MySQL/PostgreSQL
BEARTHFERL | & i =
SHES X Java (=3 (=
PERE HUFESK PUFERS = IFEAR
FeHueMt & 7 =
FSAH y =l .

ShardingSphere-Sidecar FJLHAE T XF Kubernetes 1 Mesos [z R A4S,

5.4 ShardingSphere-Scaling

5.4.1 &7

ShardingSphere-Scaling & —ME#L45 H F AYIE A AY ShardingSphere dE#E NiTFS, KoM aai gk
UES
T 4.1.0 FHaA AR, HAET4ALT Alpha fiiA,

5.4.2 Z{TEE
HERBT

1. PUTLARAZ, FMiIFARK ShardingSphere-Scaling — il .-

git clone https://github.com/apache/shardingsphere.git;
cd shardingsphere;

mvn clean install -Prelease;

RAGGATEHRN: /shardingsphere-distribution/shardingsphere-scaling-distribution/
target/apache-shardingsphere-${latest.release.version}-shardingsphere-scaling-bin.
tar.gz,

2. fRIEGERATEL, BXECE XY conf/server.yaml, XHEFEEERENME, FRIEARSAHHAL
Ui e, [RIRMEST RSB ARSS (Alik) HuskBpmA]:

port: 8888
blockQueueSize: 10000
pushTimeout: 1000
workerThread: 30

resumeBreakPoint:

name: scalingJob
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registryCenter:
type: ZooKeeper
serverLists: localhost:2181
props:
retryIntervalMilliseconds: 10000

3. A3 ShardingSphere-Scaling:

sh bin/start.sh

4, BEHE logs/stdout.log, MLREIIKI.
5. i curl M2 FEXBHIAEFIBTT,
curl -X GET http://localhost:8888/scaling/job/list

DINANPSE

{"success":true,"errorCode":0,"errorMsg":null,"model":[]}

45738 shardingSphere-Scaling

sh bin/stop.sh

[z FA g B T

NAMEERETE N, MENEEAE conf/server.yaml HEIR:

B R iR EINE
port HTTP AR5 Wi 8888
blockQueueSize ARG HmmE RS RN 10000
pushTimeout BRI, ah: 20 1000
workerThread TAR&FRM R/, RVFFRINSTTRIER S &FEEL | 30
resumeBreakPoint | Wi m&EIRSS

5.4.3 fEHAFH
£ Fhf
IFIEER

4fi JAVA FF&, JDK 2iX 1.8 DL ERRA,
YERERZ RIS
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RIS B AR BEXH
MySQL(5.1.15 ~ 5.7.x) | ShardingSphere-Proxy | /&
PostgreSQL(9.4 ~) ShardingSphere-Proxy | &

HER:

an R ueE % MySQL £ #E %, 1§ N #l  mysgl-connectorjava-5.1.47.jar, 3 ¥ H ik A
${shardingsphere-scaling}\1lib H3%.

RPREK

MySQL FZJ )& binlog, binlog format & Row #xX, HIFH A H 7 ZEM T Replication
FHRANBR

e o +
| Variable_name | value |
o oo +
| log_bin | ON |
| binlog_format | ROW |
o o +
e +
|Grants for ${username}@${host} |
BT e T T Tt +

PostgreSQL FF % IF/5 test_decoding

API O

SHMEITRAH PRER AL TR B HTTP API £20

BIEEIBES

FEOHR: POST /scaling/job/start

THRAA:
RN E -
S &R
type BHRIRAER (A[1ES4L: shardingSphereJdbe, jdbc)

parameter | BIRHESE
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Parameter fil & :

type = shardingSphereJdbc

S iR
dataSource | JFUfi sharding sphere B IFMH AL &
rule 5 sharding sphere RN AL E
type = jdbc
o iR
name jdbc #AFR

ruleConfiguration.targetDataSources.jdbcUrl jdbe R

ruleConfiguration.targetDataSources.username | jdbc FF

ruleConfiguration.targetDataSources.password | jdbc ZH5

==
*kk {EE;%\ *kk

il source type #4ii/2 shardingSphereJdbc
il

curl -X POST \
http://localhost:8888/scaling/job/start \
-H 'content-type: application/json' \
_d |{
"ruleConfiguration": {
"source": {
"type": "shardingSphereddbc",
"parameter": {
"dataSource":"
dataSources:
ds_0:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
props:
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://127.0.0.1:3306/scaling_07useSSL=false
username: scaling
password: scaling
ds_1:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
props:
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://127.0.0.1:3306/scaling_l?useSSL=false
username: scaling

password: scaling

n
b

"rule":"

rules:
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- !SHARDING

tables:

t_order:
actualDataNodes: ds_$->{0..1}.t_order_$->{0..1}
databaseStrategy:

standard:

shardingColumn: order_id

shardingAlgorithmName: t_order_db_algorith

logicTable: t_order

tableStrategy:

standard:

shardingColumn: user_id

shardingAlgorithmName: t_order_tbl_algorith

shardingAlgorithms:
t_order_db_algorith:

type:

INLINE

props:

algorithm-expression:

t_order_tbl_algorith:

type:

INLINE

props:

algorithm-expression:

{

"root",

}
})
"target": {
"type": "jdbc",
"parameter":
"username":
"password":

"root",

ds_S$->{order_id % 2}

t_order_$->{user_id % 2}

"jdbcUr1l": "jdbc:mysql://127.0.0.1:3307/sharding_db?
serverTimezone=UTC&useSSL=false"

}
}
I

"jobConfiguration":

"concurrency":"3"

}
} ]
RENE R
{
"success": true,
"errorCode": 0,
"errorMsg": null,
"model": null
}

{

5.4. ShardingSphere-Scaling

179



Apache ShardingSphere ElasticJob document

ENEBESHE

FOHA: GET /scaling/job/progress/{jobld}

ZNVE

curl -X GET \
http://localhost:8888/scaling/job/progress/1

REMEE:

"success": true,
"errorCode": 0,
"errorMsg": null,
"model": {
"id": 1,
"jobName": "Local Sharding Scaling Job",
"status": "RUNNING/STOPPED"
"syncTaskProgress": [{
"id": "127.0.0.1-3306-test",
"status": "PREPARING/MIGRATE_HISTORY_DATA/SYNCHRONIZE_REALTIME_DATA/
STOPPING/STOPPED",
"historySyncTaskProgress": [{
"jd": "history-test-ti#0",
"estimatedRows": 41147,
"syncedRows'": 41147
3, 1
"id": "history-test-til#1",
"estimatedRows": 42917,
"syncedRows": 42917
3, o
"jd": "history-test-ti#2",
"estimatedRows": 43543,
"syncedRows'": 43543
3, {
"id": "history-test-t2#0",
"estimatedRows": 39679,
"syncedRows": 39679
3, {
"id": "history-test-t2#1",
"estimatedRows": 41483,
"syncedRows'": 41483
3, {
"id": "history-test-t2#2",
"estimatedRows": 42107,
"syncedRows": 42107
31,

"realTimeSyncTaskProgress": {
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"id": "realtime-test",

"delayMillisecond": 1576563771372,

"position": {

"filename":
"position":
"serverId":
}
3
}
}
3
EHFREERIES

FEOfAR: GET /scaling/job/list

R

curl -X GET \

"ON.000007",

177532875,

0

http://localhost:8888/scaling/job/list

REEE:

"success": true,
"errorCode": 0,
"model": [

{
"jobId": 1,

"jobName": "Local Sharding Scaling Job",

"status": "RUNNING"

FIEEBES

B4R POST /scaling/job/stop
[EENS

IR

S8 | R
jobld | jobid
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curl -X POST \
http://localhost:8888/scaling/job/stop \
-H 'content-type: application/json' \

_d |{
"jobId":1

}l

RENEE:

{
"success": true,
"errorCode": 0,
"errorMsg": null,
"model": null

}

B vl SRERIEE

ShardingSphere-Scaling 5 ShardingSphere-UI £ T H 7 A, At A EIRFTA (155 M A1 E#T AT DA
T Un B SR ARSI, SRR BRI T R ARE O,

¥ %{5E1E2% ShardingSphere-UI i H,

5.5 ShardingSphere-Ul

5.5.1 &7

ShardingSphere-UI /& ShardingSphere f)—M& 514 F ) web B FEHI G, & TH B H - 5 6 Ay
i H] ShardingSphere FJAHXTIRE, HEHEATMHOER, s EER, BdEEmHETEE,

W £5 K b RERCT RS v o B 75 2K, B AR Vue HEZR, J53R ] Spring Boot HEAE, fi HIFRIERT Maven
FREHATITR, #E, RNWA] PER ARG B E T XAMIETT, 7RI,

5.5.2 {FHAFM

=2 U5
5

ARENTRA 4 ShardingSphere-UT AH{# A,
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—HHETT

1. git clone https://github.com/apache/shardingsphere-ui.git;
2. 13T mvn clean install -Prelease;

3. Y Bl & ¥ f1  /shardingsphere-ui/shardingsphere-ui-distribution/target/
apache-shardingsphere-${latest.release.version}-shardingsphere-ui-bin.
tar.gz;

4. fRIE4R/5181T bin/start.sh;

5. ¥fj[A] http://localhost:8088/,

REEEIHAET

ShardingSphere-UI ¥ F Hii J5 5 73 B AU 77 2

[5i%

1. J5WFEF AT AN org. apache. shardingsphere.ui.Bootstrap;

2. il http://localhost:8088/,

> SR YIT]

AYY

1. #t A shardingsphere-ui-frontend/ H3%;
2. T npm install;
3. $UT npm run dev;

4. ilA http://localhost:8080/,

=1

ShardingSphere-UI [IELE X4 conf/application.properties, BHMERIHMK,
1. B T
2. BREMRIEE R,

server.port=8088

user.admin.username=admin

user.admin.password=admin
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ARED

1. A maven 5, BHTAMISI TR H K, FIRERCN node IRAAN—EFBUBITRIK, Al
PATEZ* node_modules/ HRJGEMIAIT, HIRHEWNT:

ERROR Failed to compile with 17 errors
error 1in ./src/views/orchestration/module/instance.vue?vue&type=style&index=0&
id=9e59b740&lang=scss&scoped=true&
Module build failed (from ./node_modules/sass-loader/dist/cjs.js):
Error: Missing binding /shardingsphere/shardingsphere-ui/shardingsphere-ui-
frontend/node_modules/node-sass/vendor/darwin-x64-57/binding.node
Node Sass could not find a binding for your current environment: 0S X 64-bit with
Node.js 8.x
Found bindings for the following environments:

- 0S X 64-bit with Node.js 6.x
This usually happens because your environment has changed since running "npm
install’.

Run “npm rebuild node-sass’ to download the binding for your current environment.

ARG
AMROEE

BRSO, ATRAGINZ NMEM L, HREEE - METETEIRE, BHEsTIRS
DIREED B E N Y A E MG FE M DI T E, HETHe Mt Zookeeper Fl etcd HUSCHE, JEELURINEE =7
ORI S

o skt + ST DAAAIHT A O
- B EY AL E S OREA L e E O E R E,
o« KERGREE. BUSFIRERTENT OB,

MU ECE

MNECE

o BIMEEETEA LS, ATDORBCE ATEM O AT BEE TR CECE, SRERdED F, S .
Properties Al &%,

- AJPUEN YAML RO AHSGHE B 5 BB T B,
o st + PR T DATHIGHT R TEA 7 F R
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BITIRE
BITIRE
« BT OE, ATDAEE L ETEM O E BTS2 AIE R

- A DUBIE SR FIZ S BT S BIEAT R W 5 TR 1R 0
- A DIEBRAEMNERER, FFATIWESH SRS B,
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Apache ShardingSphere AIHEHRZRIGTR AL T8+ NET SPI A R ile X TH&RE KU, Al LA+93 77 Y
X IREHATE RIS R,

AFT 7 Apache ShardingSphere H SPL # J& R &£ FI o, GNTCREATE K, HF AT DA Apache Shard-
ingSphere fR YN ESZI; &2 PN PASE &N DI RERSTERAYRE LT3 T B 2 SR,

Apache ShardingSphere #tXAFH WINH%& &K B CHISEIIE R =R, 1R Z P WHIGS,

6.1 SQL &%

6.1.1 SQLParserFacade

SPI & #F TEAHI A
SQLParserFacade | BLEH T SQL fEHTHIIRIE D s FIEE AT A

Implementation Class Description

MySQLParserFacade FT MySQL HY SQL figtres A
PostgreSQLParserFacade | 57T PostgreSQL Y SQL f#tfr#s A
SQLServerParserFacade | 5T SQLServer ¥ SQL fi##fras A
OracleParserFacade T Oracle [ SQL f#tras A
SQL92ParserFacade FF SQL92 1Y SQL fidttras A

186


https://github.com/apache/shardingsphere/pulls

Apache ShardingSphere ElasticJob document

6.1.2 SQLVisitorFacade

SPI &R

TEAHI A

SQLVisitorFacade | SQL &M AIgR AL

Implementation Class

Description

MySQLStatementSQLVisitorFacade

T MySQL [OF2EL SQL IEAJ B 17 7] %

PostgreSQLStatementSQLVisitorFacade

HT PostgreSQL HYHEHL SQL 1B AR LM T Al 8%

SQLServerStatementSQLVisitorFacade

HF SQLServer FIFZEL SQL 1EA) B LM 17 7] %

OracleStatementSQLVisitorFacade

HF Oracle FIH2EN SQL 1A HIBIEM 1 (A 2%

SQL92StatementSQLVisitorFacade

HF SQL92 [ SQL fEtTas A1

6.1.3 ParsingHook

SPI &R

e L

ParsingHook | 7 SQL f@tTid fiB Bz

[SEEASIIEA

TEAH A

OpenTracingParsingHook | fififf] OpenTracing VMSGERE SQL It %2

6.2 fitE&

6.2.1 ShardingSphereRuleBuilder

SPI & #R

AR ER

ShardingSphereRuleBuilder | AT F g B AL AR 5

ERIKIAE R4
ShardingRuleBuilder FTR’er B FH P BCE R A 70 Fr DN 52

ReplicaQueryRuleBuilder

AT R 70 8 P B RR AN 3:5 7 BN R

EncryptRuleBuilder F TR F - BC B A& RN 52
ShadowRuleBuilder TR 7R P B A RS %

6.2. ifE
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6.2.2 YamlRuleConfigurationSwapper

SPI &R AR AR
YamlRuleConfigurationSwapper | 7K YAML At &4 AbrifE H P ECE

[SYSIESES e

ShardingRuleConfigurationYamlSwapper FTH5 Frif) YAML BC & 540050 Frbnife il &
ReplicaQueryRuleConfigurationYamlSwap- | H T Ri%5 70 B HY YAML LB N B 73 AR HERC
per &

EncryptRuleConfigurationYamlSwapper TR R YAML 73 Fr o & 5 A0 0 s bR i &
ShadowRuleConfigurationYamlSwapper AT 527 R YAML 73 FrEC B R A 052 T R IERC
B

6.2.3 ShardingSphereYamlConstruct

SPI &R AR ER
ShardingSphereYamlConstruct | TR &I R0 YAML AH B # 4L,

BERISSIE A
NoneShardingStrategyConfigurationYamlConstruct | F T4 7 3R LA YAML tH B #44

6.3 A%

6.3.1 DatabaseType

SPI B #R TEER15 BA
DatabaseType | ZHPAIEHE A

BRILIAE 4RI R
SQL92DatabaseType T SQL92 FrifE HIEHE A 2L A
MySQLDatabaseType MySQL ¥4 /%

MariaDBDatabaseType MariaDB %4 /%
PostgreSQLDatabaseType | PostgreSQL %4

OracleDatabaseType Oracle (48 %
SQLServerDatabaseType | SQLServer #(#&/%
H2DatabaseType H2 £ 1%
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6.3.2 LogicMetaDatalLoader

SPI & #R

AR ER

LogicMetaDataLoader | A T7oddE#ItGE L

6.3.3 LogicMetaDataDecorator

6.3.4 SQLRouter

[SYISESES TN

ShardingMetaDataLoader | T3 eddEwIaG b

EncryptMetaDataLoader | F TN TEIRWIHIL
SPI B #R =
LogicMetaDataDecorator | F T 7CEHE 5T

[ERIESIES e

ShardingMetaDataDecorator | Fi 53 F JodE BT

EncryptMetaDataDecorator | AT hN% o EdE BT
SPI &R AR

SQLRouter | A TAbFHR& LR

[SRAERSIES ESA
ShardingSQLRouter FTAbER ) Frigg gl R
ReplicaQuerySQLRouter | FH TS 77 B g S R
ShadowSQLRouter T AEBE T RS A5 R
6.3.5 SQLRewriteContextDecorator
SPI & #R VEER 15 AR
SQLRewriteContextDecorator | I TAbHE SQL e 545 R
BAISEIE ESAIN L
ShardingSQLRewriteContextDecorator | F T SQL iXE 45
EncryptSQLRewriteContextDecorator | FTAbEENNE SQL X5 4R

ShadowSQLRewriteContextDecorator

TR T P SQL iR E 45

6.3. A%
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6.3.6 SQLExecutionHook

SPI &R

A

SQLExecutionHook | SQL HAfTII 2T &

[SEMPASIES

TEERI5 R

TransactionalSQLExecutionHook

HTHESM SQL PUTIS R A

OpenTracingSQLExecutionHook

4T OpenTracing #Y SQL HUTIEFE T 2%

6.3.7 ResultProcessEngine

SPI &R

2N

ResultProcessEngine | FFALPHLE RE

BRI

TFAH5 A

ShardingResultMergerEngine | F b5y 45 REEIHHF

EncryptResultDecoratorEngine | FTAMEINE S RENT

6.4 BED R

6.4.1 ShardingAlgorithm

SPI &R

TFAHI A

ShardingAlgorithm | 73 &%

BRI JF4H15 B
InlineShardingAlgorithm ETITRIEAN 0 &%
ModShardingAlgorithm BT BUER  FETk
HashModShardingAlgorithm EET 0670 USRI

FixedIntervalShardingAlgorithm

LT [EE N RVEE 0 F BT

MutableIntervalShardingAlgorithm BT rl AR IN YRR 7 o BRTE

VolumeBasedRangeShardingAlgorithm T AR TEE I TR

BoundaryBasedRangeShardingAlgorithm | XT3 R i SEATEREI 9 HI%

6.4. FUERH
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6.4.2 KeyGenerateAlgorithm

SPI &R e
KeyGenerateAlgorithm | 70X F B4 AR TR

[EEIESIES TEA 15 AR
SnowflakeKeyGenerateAlgorithm | BT HEEEN X T4 A TE
UUIDKeyGenerateAlgorithm T UUID By A A R T

6.4.3 TimeService

SPI & ¥R JEAIRER
TimeService | FREXY AT A1 THE B

[REMASIES TF4H5 A

DefaultTimeService ML FH 22 et TR] AR ERCY RS ) TS B

DatabaseTimeServiceDelegate | MEHE ZEHERE Y Al IN A EA T i#%

6.4.4 DatabaseSQLEntry

SPI & #R TEER15 BA
DatabaseSQLEntry | FRECY Al RIAEHEETT &

B AR

MySQLDatabaseSQLEntry M MySQL ZRECY RN [ EHEE S &

PostgreSQLDatabaseSQLEntry | M PostgreSQL FRECY i [ &R E T &

OracleDatabaseSQLEntry M Oracle ZRECY HiIN [V EHR 7T &

SQLServerDatabaseSQLEntry | M SQLServer ZRECY aifIS [ IEHRE S &

6.5 EENSH

6.5.1 ReplicaLoadBalanceAlgorithm

SPI & 7R AR5 EA
Replical.oadBalanceAlgorithm | 2SI H %
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BRI A
RoundRobinReplicaLoadBalanceAlgorithm | FET4 RIS B 5%
RandomReplical.oadBalanceAlgorithm BT BEATLA 152 28 1 B P 1 AR

6.6 HIEME

6.6.1 EncryptAlgorithm

NEE= FEARER
EncryptAlgorithm | BN HE L

[SYSIBIIES EERIER

MD5EncryptAlgorithm | £&7 MD5 HJEHE M R I%
AESEncryptAlgorithm | BT AES FUE#E M= E %
RC4EncryptAlgorithm | 2T RC4 HIEHE M F L

6.6.2 QueryAssistedEncryptAlgorithm

SPI & #F VAR ER
QueryAssistedEncryptAlgorithm | &2 185 B 51 FE R hn & ik

BERISEIE | ¥R
o

6.7 DHLES

6.7.1 ShardingTransactionManager

SPI &R AR
ShardingTransactionManager | 73 fiz\H 5 E HA

Sy JF 4015 BB
XAShardingTransactionManager BT XA s H S E R
SeataATShardingTransactionManager | 57T Seata Y73 i NS5 EHIAN
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6.7.2 XATransactionManager

SPI &R

TEAH5 AR

XATransactionManager | XA 7 i NH S5 EH AR

BEAISIAE

TEERI5 ER

AtomikosTransactionManager HT Atomikos 1Y XA 73 HSE A

NarayanaXATransactionManager | 47 Narayana f XA 7 NHSSE A

BitronixXATransactionManager | &7 Bitronix iy XA A FHSEHR

6.7.3 XADataSourceDefinition

SPI & #R

45

XADataSourceDefinition | 3F XA &R B 31 h XA HHEIR

[EEIPASIES

VAR A

MySQLXADataSourceDefinitio n

IF XA {9 MySQL Efiais B a2 XA /Y MySQL iz

MariaDBXADataSourceDefinit ion

4F XA ) MariaDB #4875 A sh 41k XA #J MariaDB Z4fE TR

PostgreSQLXADataSourceDefi

nition

4F XA 1Y PostgreSQL Hdz1i H 5%ty XA i PostgreSQL %4
A

OracleXADataSourceDefiniti on

JE XA 19 Oracle (2R H 8h#5 1k 7 XA 1) Oracle &R

SQLServerXADataSourceDefin

ition

4F XA K SQLServer &1 H 3L XA HJ SQLServer £
I

H2XADataSourceDefinition

9k XA 19 H2 $dEIR B 30 XA 1 H2 R

6.7.4 DataSourcePropertyProvider

SPI & #R

TEER15 BA

DataSourcePropertyProvider | Fi T IRECEHRETRIER A bR R

BERISEIE

45

HikariCPPropertyProvider | FT3KHX HikariCP JE# it AbRME)E M

6.7. 7HNES
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6.8 M TURIE

6.8.1 ConfigurationRepository

SPI R s
ConfigurationRepository | BLE HL)

SRR ]
CuratorZookeeperRepository | 2T ZooKeeper L E F/L)
EtcdRepository BT eted HIFCE AL
NacosRepository BT Nacos HIECE AL
ApolloRepository HT Apollo HIECEHL

6.8.2 RegistryRepository

SPI ZFR AR
RegistryRepository | JEfHL

SRR ]
CuratorZookeeperRepository | J&F ZooKeeper HIIEMHUL
EtcdRepository BT eted AYTEMHIL

6.8.3 RootIinvokeHook

NZE=L pEZABInL)E
RootInvokeHook | 1&ERIEHA AN OB

[EIPASHES =
OpenTracingRootInvokeHook | 5T OpenTracing WX iE KA A HIEER
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6.9 FH{HYE

6.9.1 ScalingEntry

6.10 Proxy

SPI & #R TEER15 ER

ScalingEntry | SPEfH%E AL

ERISEIE

45 PA

MySQLScalingEntry

T MySOQL R g AL

PostgreSQLScalingEntry | 57T PostgreSQL A5 H:H4H A I

6.10.1 DatabaseProtocolFrontendEngine

SPI & #R

e U

DatabaseProtocolFrontendEngine

FT ShardingSphere-Proxy fiftf 5 i&He 77 [ 258 ZE A 3

Sy SIS JE4HI AR
MySQLFrontendEngine FT MySQL HOEHE e I SE B

PostgreSQLFrontendEngine | 57T PostgreSQL Y SQL fi#Afr#3 Sll

6.10.2 JDBCDriverURLRecognizer

SPI & #F

TFER5 ER

JDBCDriverURLRecognizer | fififf] JDBC JXah#11T SQL

SRS VEARIEER
MySQLRecognizer f#iF MySQL ¥ JDBC K&/ T SQL

PostgreSQLRecognizer | fififf] PostgreSQL fJ JDBC X1 T SQL

OracleRecognizer fiiFfl Oracle 1 JDBC IKE#4T SQL
SQLServerRecognizer | fififfl SQLServer [ JDBC 4Kz/1#4T SQL
H2Recognizer {8 /i H2 1Y JDBC X147 SQL

6.9. M4 {HYE
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7.1 RHhRas

Apache ShardingSphere H%& 1 bt f 5 P55 B0 R HOW B2 B9 — i, T REINA S TERIG RS 25 L,
It AR 805 M IZHE T GPG 5} SHA-512 #5586,  DAMSRIFIE AR E #EL

7.1.1 Apache ShardingSphere - hR7s: 4.1.1 ( &% BHA: Jun 5,2020)

« JER%: [SRC][ASC][SHAS512]
+ ShardingSphere-JDBC —#tiillfi: [ TAR ] [ASC] [ SHAS512]
« ShardingSphere-Proxy —J}ffillfl: [ TAR] [ ASC][SHA512]

« ShardingSphere-Scaling —#il|fl: [ TAR ] [ ASC][SHA512]

7.1.2 ShardingSphere Ul - kg Zs: 4.1.1 ( &% HEA: Jun 9, 2020)

« JER: [SRC][ASC][SHA512]

+ ShardingSphere-UI —}illfl: [ TAR] [ ASC] [ SHA512]

7.2 £EhRAS

EERIRATES] Archive repository BH, RHIWHLIIRAIEZ] Archive incubator repository &,
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https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-src.zip.asc
https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-src.zip.sha512
https://www.apache.org/dyn/closer.cgi/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-jdbc-bin.tar.gz
https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-jdbc-bin.tar.gz.asc
https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-jdbc-bin.tar.gz.sha512
https://www.apache.org/dyn/closer.cgi/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-proxy-bin.tar.gz
https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-proxy-bin.tar.gz.asc
https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-proxy-bin.tar.gz.sha512
https://www.apache.org/dyn/closer.cgi/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-scaling-bin.tar.gz
https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-scaling-bin.tar.gz.asc
https://downloads.apache.org/shardingsphere/4.1.1/apache-shardingsphere-4.1.1-sharding-scaling-bin.tar.gz.sha512
https://www.apache.org/dyn/closer.cgi/shardingsphere/shardingsphere-ui-4.1.1/apache-shardingsphere-4.1.1-shardingsphere-ui-src.zip
https://downloads.apache.org/shardingsphere/shardingsphere-ui-4.1.1/apache-shardingsphere-4.1.1-shardingsphere-ui-src.zip.asc
https://downloads.apache.org/shardingsphere/shardingsphere-ui-4.1.1/apache-shardingsphere-4.1.1-shardingsphere-ui-src.zip.sha512
https://www.apache.org/dyn/closer.cgi/shardingsphere/shardingsphere-ui-4.1.1/apache-shardingsphere-4.1.1-shardingsphere-ui-bin.tar.gz
https://downloads.apache.org/shardingsphere/shardingsphere-ui-4.1.1/apache-shardingsphere-4.1.1-shardingsphere-ui-bin.tar.gz.asc
https://downloads.apache.org/shardingsphere/shardingsphere-ui-4.1.1/apache-shardingsphere-4.1.1-shardingsphere-ui-bin.tar.gz.sha512
https://archive.apache.org/dist/shardingsphere/
https://archive.apache.org/dist/incubator/shardingsphere/
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7.3 RIGhRZS

PGP &4

/] PGP 8¢ SHA 2544560 FECCHRI 2 B R CEE, n A GPG 8L PGP $ilk PGP %544, 18 N
KEYS DARCEART asc B4, N TR A H R AZ R BT IRBUZLE S F,

gpg -i KEYS

e

pgpk -a KEYS

BH

pgp —-ka KEYS

B UE " RIS EIRACRD, AT DA TR AT H R N EAE SRR ase X, FHAZIRDU TR THRAE,
gpg --verify apache-shardingsphere-***x*xxxxx.asc apache-shardingsphere—****xxxxxx
BH

pgpv apache-shardingsphere—x*xxx**xx.asc

BH

pgp apache-shardingsphere—x**xx*x**x.asc
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FAQ

8.1 W12 sQL 7£ ShardingSphere FHITARLIEH, ZMAIEIA?

k=

£ ShardingSphere-Proxy PAK ShardingSphere-JDBC 1.5.0 R A Z J542f T sql.show MIFCE, ATDAKE
figetr bSO J ) SQL PAS B2 8% Hh 2 R BHE TR AV A 5 B2 ERTEN 2 info Hi&, sql.show AL E
EINCH], RFEEELACEITE,

HER: 5.x RARLUG, sql.show SN sql-show,

8.2 BRI At A HINRIFTEIR?

A% :

ShardingSphere f /i lombok SEIIM I A5, KT ZHHMZEHMT, HESFlombok H M,

8.3 fEH Spring in & TEIBFH A F xsd?

[

Spring 44 23 Al FHRLVEH RSB ZE SRR xsd SUFERE E AR s, (HEERE 2 HFFER, A
¥ L xsd SCHFERE 2 ShardingSphere B,

SZf5 I shardingsphere-jdbc-spring-namespace [ jar flH META-INF:raw-latex:spring.schemas FC

BT xsd XIFRINLE: META-INF:raw-latex:namespace:raw-latex:‘\sharding‘.xsd fl META-INF:raw-
latex:namespace:raw-latex:‘\replica‘-query.xsd, HFFHHILR jar BLHIZSCHELERDAT,
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8.4 Cloud not resolve placeholder ‘--in string value - - R E IR 5 E?

[

= .

FTRIAARRIRFFRTDAREA] ${. ..} 80 $—>{...}, HAT#H S Spring A HRYEMEXAF L AFZE, Flik
£ Spring IR T RIETARRFFRIER $->{.. .}

8.5 inline /AT IROILER A AN F =312

A%

Java [FEEAHRRGE SR TR, (RN T inline FIXKAN Groovy IHENIAFE, FEEHHPRSS 2 F R
RIRTGERIZIBEREE R T ENRE A/B 2O A.intdiv(B)o

8.6 MRABIABEEDEDR, REFTERADESRNRBEE
o RPN ?

[/

= .

/&M, [A74 ShardingSphere /& 2 MHRIR & H A — M — R EEIEIR, KIERMEARD 22 RATE T,
ANECE 5 FrRiN ShardingSphere B JCIEAERHAHIMTE B 1 =W M ETR, {272 ShardingSphere #21
TIMAERER T, BB TR E,

77 1: Bl & default-data-source, ML2TEBRIAEHE TR YR A] DATCTRECE L 7> MU, ShardingSphere
BAEHAZN 0 BARTRIIIE 5152 5 H 2 ERABIR TR

Fiiki 20 HARS 55 FE sy RAVEHEIEIN. T ShardingSphere Z 8k, 1ER FH A 2 DNEUETR 7 BIAL FE 5y
AT BB B

/

8.7 ShardingSphere [T X#FEFHN D HINEEERZIN, EEEZF

[RERBEEHE?

[ 2, ATDASCRE. (HIFA B EMA ARG, BURRER A B3 TR FE RN 0 R A

15 ShardingSphere F ANRIGEECSE A B R EEH, TR AE B 382 A0 & £ 54A SQL FRAIRY, [Al It Shard-
ingSphere IR T EURIT N o0 Fr v B WA TEHEAE Fral, WIJCFRREE, nlIEFR[E]; 35 B0 15
RIS 70 FriE i, ShardingSphere JLiBfM#AT H) Fr{E, FECSQL BEFHEZ KK, MR AJIE
k.

TR B BER AR RTHE SR F /2 INSERT SQL MURZH I ZE —3K %R, K, HXH&MEZRH) INSERT
SQL, HIEHMZIRMEE,
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8.8 8T 28 7 Long BY SingleKeyTableShardingAlgorithm,
i@ %] ClassCastException: Integer can not cast to

Long?

A%

DI PREIRE R R A% 7 BNy B BRI v BRI — 8, 0 BRIz BN int(11), ZRUFX
W53 28BN Integer, ANSRFRZEACEH Long 288U, IEHREREE A % = B 2R B00h bigint,

8.9 {#H sQLSever 1 PostgresQL i, BEFIRNMFIZSHNZE?

[\ :
SQLServer fll PostgreSQL ZKREUAN IR GHI k4, HlaN, 40~ SQL:

SELECT SUM(num), SUM(num2) FROM tablexxx;

SQLServer ZREXENII A2 FRFH A (2), PostgreSQL IKEXEIRIFAZE sum Fl sum(2), X¥ S Shard-
ingSphere TE£5 A FF I TCIEER SR R A1 T Hi4E

1ERAY SQL 5N A :

SELECT SUM(num) AS sum_num, SUM(num2) AS sum_num2 FROM tablexxx;

8.10 Oracle #UEZE{F A Timestamp & H) Order By iIBAIHMIH F FEIRT

“Order by value must implements Comparable” ?

EIE=

Foxt LA g s EWAN: 1L ECE S8 JVM 24 “-oracle.jdbe.J2EE13Compliant=true” 2. JET(K
FSLET H #IiA LI E System.getProperties().setProperty( “oracle.jdbc.J2EE13Compliant” , “true” );

JRAR:

org.apache.shardingsphere.sharding.merge.dql.orderby.OrderByValue#getOrderValues()
TR

private List<Comparable<?>> getOrderValues() throws SQLException {
List<Comparable<?>> result = new ArrayList<>(orderByItems.size());
for (OrderItem each : orderByItems) {
Object value = resultSet.getObject(each.getIndex());
Preconditions.checkState(null == value || value qinstanceof Comparable,
"Order by value must implements Comparable");
result.add((Comparable<?>) value);

8.8. IEET ZE M Long Y SingleKeyTableShardingAlgorithm, &% 200
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return result;

il T resultSet.getObject(int index) 75 7%, 1A TimeStamp oracle 214/ oracle.jdbc.J2EE13Compliant
JE 1 HI W7 iR [B] java.sql.TimeStamp 172 HE X oralce.sqLTIMESTAMP ¥ . ojdbc Ji#3 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;

8.11 {§F Proxool N9 ELERFIEM?

[F]%:

i Proxool FCLEZ NIRRT, NIZ NN EIEIRILE alias, K28 Proxool fEIREUEZ I < | Wik 2
W ESESEFEDN alias, ANELE alias 2318 B IRES N —MNEIRIR IR BUZE RS,

PAR /2 Proxool JEHSH ProxoolDataSource 2§ getConnection /5% BEKAS :

if(!ConnectionPoolManager.getInstance().isPoolExists(this.alias)) {

this.registerPool();

B % XT alias i A 151ES# Proxool B M,
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PS: sourceforge [l 75 ZFH5E 7 A,

8.12 ShardingSphere 2 EHRIN D BN B ERRB AT ARTELSR
B, HEBKRZHEHR?

[E1% -

ShardingSphere R snowflake HiE/ENBRIARI 730 20 B F5ESREME, A TIRUE A XA 0L R AT A
FRCMERIAE RO EE BT, Rtk B3 3R] DURUEEYS, (HICERRIEZESE,

ifi snowflake BIERIRSG 4 M2 AER—ZF NI REE, Kb, MRZHNIHFREARS, Ria 4600
THLRMRK, FHIFFR A SRR AR R LR S E =,

1E 3.1.0 i, RBECRZ BRI MBI E AR, S 0L: https://github.com/apache/shardingsphere
/issues/1617

8.13 Windows If15F, i&id Git 52fZ ShardingSphere RSB A ART
XHREK, ERR?

Ep=2

= .

FRIEJFERSAY AT IEME, ShardingSphere ZmfdRITEERAE, JTEEML EA A2 MBI B, 5
455, HILAIRESFBEL IR X EmAREK. HT Windows iR Git 2 msys JwiEH, EFHT
[HRRA ) Windows Api, BRISCHANEREE 260 NF4F,

fRORTT SN
19T emd.exe (RFHZN git TVINEIFAGEAZ R ) FHHT PHEIAVaTS, AILAL git SRS A4

git config --global core.longpaths true

AR 2 Windows 10, X7 Zil I EM R AR, MERIBERAN XA KERT (FEHE
B > fEFEMRmES P AIE HKLM\SYSTEM\CurrentControlSet\Control\FileSystem
LongPathsEnabled, 8%y REG_DWORD, FfIXEN 1, > HMAG KR S HILE R, A ‘9wt
RN, RIGTEFTFRE CROGEN “THENVER > “SHEER" > “RA”7 > “XHRSH™, 1£460
Wi “JBH win32 K127,

%2 % ¥ ¥l https://docs.microsoft.com/zh-cn/windows/desktop/FilelO/naming-a-file https:

//ourcodeworld.com/articles/read/109/how-to-solve-filename-too-long-error-in-git-powershell-

and-github-application-for-windows
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8.14 Windows Ifi% T, i&1T ShardingSphere-Proxy, ¥ AZIk T EMNEL
3£ org.apache.shardingsphere.proxy.Bootstrap, J{AIf#/R?

[\

FLfR 45 T BAE R ShardingSphere-Proxy — LN AT HERSCIEA2 8T, SEERARFFLEK,
fiR R TT &

17T cmd.exe FHAT FEHM ML

tar zxvf apache-shardingsphere-${RELEASE.VERSION}-shardingsphere-proxy-bin.tar.gz

8.15 Typeis required & & BIfRRTF%?

[F]%:

ShardingSphere H'R Z DIRESCIEI BT BB SPIE AR 77 ey, o N5, il
F; RETREEEACE T type AR FHON WA SPT SKH, KRR BCE ST 2R AL,

8.16 NtAFIMT ShardingKeyGeneratoriZ[, HEZE T Type,
BREEXNDHNERKARER?

Ep?

= .

Service Provider Interface (SPI);&2—R"h T #7158 = /7 SEI ek R A APL KR 7 SEH$E O Ah, IS 7R 21 META-
INF/services H QIR B SR A6 E SPI IUSEEIZR, JVM A S NEIXLEARSS

BRI SPLEAT X, IHEAKAITIER.

50 FE# ShardingKeyGenerator #[H#[F, HAh ShardingSphere HY# 2 A TR ZHHEFRA
T REAABEAERL

8.17 JPA FI#UEMNZ T E—CER, {aIfER?

A%

HHTEE N %1 DDL AR & 52, KA T B34 DDL AR JPA SEIRINE —EMEAN, &%
B JPA HUSEARZE (Entity) JoiA[RII# & DDL 1 DML A& o

AT AN
1. AFREMEHEEY|49E JPA FISLASE (Entity),
2. <[4 JPA ) auto-ddl, 41 auto-ddl=none,

3. Fah R ERN N AHEHEME R &M cipherColumn,plainColumn Al
assistedQueryColumn B4,
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https://shardingsphere.apache.org/document/current/cn/features/spi/
https://docs.oracle.com/javase/tutorial/sound/SPI-intro.html
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Apache ShardingSphere ElasticJob document

8.18 ARZBBEIBEIENMEINNIR metadata INEERE?

[Ef=
1. A3 4.0.1 DLERIRRA, DIER default dataSource f table metadata FNNEGEE,
2. ZRIRRAHRER, -
- BECEII max.connections.size.per.query(BRIMEN DIEE (A >=3.0.0.M3 HAKF 5.0.0),

« LB max-connections-size-per-query (BRIAMEN 1) HAE (BRA >=5.0.0),

8.19 YN{A7E inline 7 RERIKETS, RIFHMITCEZEIHIEIE (BETWEEN AND.

>, <, >=, <=)?

1. TREHH 4.1.0 BUE SR,
2. AELITECEDT (FEEXENRE, WNARTEEERESERT BT AERE—1N03R):
« 4x fftA: allow.range.query.with.inline.sharding ¥&N true BIA] (BRIAN false),

« 5.xhitA: 7E InlineShardingStrategy H144 allow-range-query-with-inline-sharding &
BN true BIA] (BRIAH false)

8.20 N ARE T XN HIEEIZME spring-boot-starter (Lt druid)
#1 shardingsphere-jdbc-spring-boot-starter Y, RIS IRIE?

A% :

1. RO EHEERN starter (L4l druid) AIRERSEINEIF H H QI —PEONEHRTR, X2 ER
ShardingSphere-JDBC Al & HE RN & 4= m5E,

2. ROVINE N, RiBdEERMA) starter BIA], sharing-jdbc H O & QI EdEER,

8.21 7I{E M sharing-proxy FIB3{&E, N{RIEHZASTE ShardingSphere-Ul £
hN#REY logic schema?

1. 4.1.0 ZRTRA AR Z F s AT EMIER logic schema FILNRE, Fla1— proxy JashBIEHER 2 4>
logic schema, L=—HEHFHIX 2 1 schema, HAERHIXM P schema NEBHYZRA rule FYLEH
14:0

2. 4.1.0 fRASZHFTE ShardingSphere-Ul BLE#21E zookeeper I fI#THY logic schema, MiFR logic
schema AYPIRERITE 5.0.0 IRASRE,
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8.22 7E{# F ShardingSphere-Proxy B, EAEHAAEN T AEEZT
ShardingSphere-Proxy?

[Ef=R
1. ShardingSphere-Proxy A] DAB /2 — 1 mysql server, FrPAE LS mysql an R4,

2. WIRMEAEME =7 %RZE T A, rIREH TAAF TENF e SIS SR, EIOEBRERAR
T REEFT R E S5, Hlanff A Navicat 11.1.13 BAR (RN 12.x), {#F IDEA/DataGrip F4T
H dintrospect using JDBC metadata i%Ji,

8.23 5|\ shardingsphere-transaction-xa-core /g, %R
spring-boot B &hN#EAIAHY JtaTransactionManager?

[EIg=

1. % £  springboot B 5§ X F R M @SpringBootApplication(exclude =
JtaAutoConfiguration.class),

8.22. T£{EF ShardingSphere-Proxy BY, 'EAfEHASEMN T AEZE| ShardingSphere-Proxy? 205
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