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1. FNACE,
HEIEEZ WA Tt

2. 5|\ maven {&#fi,

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

</dependency>
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TE: 5% ${latest.release.version} B NLIRHIRAE,

3. YmiE application.yml,

spring:
shardingsphere:
datasource:
names: ds_0, ds_1
ds_0:
type: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.cj.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_0?serverTimezone=UTC&
useSSL=false&useUnicode=true&characterkEncoding=UTF-8
username: root
password:
ds_1:
type: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.cj.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/demo_ds_l?serverTimezone=UTC&
useSSL=false&useUnicode=true&characterEncoding=UTF-8
username: root
password:
rules:
sharding:
tables:

2.1. ShardingSphere-JDBC 11
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1. 3REX ShardingSphere-Proxy

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

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

% %SHARDINGSPHERE _PROXY_HOMES/conf/config-xxx.yaml.

%SHARDINGSPHERE_PROXY_HOME% y Proxy f# & Ja By & 12, fl: /opt/

)

shardingsphere-proxy-bin/
PEIBIES L BE T
3. LA
UNR S5 UHIZERE PostgreSQL B¢ openGauss BB, FNAEE G| NEYMKH,

W 5% MySQL #idE %, 15 N #{ mysql-connector-java-5.1.47.jar 8(# mysql-connector-java-
8.0.11.jar, FHRE A %SHARDINGSPHERE _PROXY_HOME%/ext-11b H3%,

4. JRBIRSS
- FEHEOARCE DT

sh %SHARDINGSPHERE_PROXY_HOME%/bin/start.sh

RINE RN 3307, BRIABLE X HFEN: %SHARDINGSPHERE_PROXY_HOME%/conf/,
o HE S TR B S H

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

5. ffif] ShardingSphere-Proxy
PH4T MySQL / PostgreSQL / openGauss HJ% i fin % EL#%#%2{F ShardingSphere-Proxy HIA],

fii  MySQL % 1% 4% ShardingSphere-Proxy:

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

fi /] PostgreSQL % F¥iii% 4% ShardingSphere-Proxy:

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

i/l openGauss % F'¥iti%#% ShardingSphere-Proxy:

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

2.2. ShardingSphere-Proxy 13
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SELECT * FROM t_user

SELECT * FROM t_order

|
|
< 7
N/

/
\/

SELECT * FROM t_user

SELECT * FROM t_order

T F I AR R ZON AR A TS JEHERE, JRRA KR BRI 55 TR POEAE Ry TiH,
ERHICEREERIRR O SO, T 570 AT DA s BN U5 I B R A A, (HICTEIRIG. aniRE
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IR, BEERAICRIMA 0 F (830, FRERIVCRBA 1E (38R, WTHER.

SELECT * FROM t_user WHERE id=1

SELECT * FROM t_user WHERE id=2

< 5
AN

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

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

Ko Fr MBS B2 T SRR BACERROIREN, I B AR B, BRI R BUARIEIR IR 7T 2,
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« FdEs FEcE
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3.1.6 BDBEZ
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FBIEANEIE 7 I CBEME S, Apache ShardingSphere JEITHR M2 AELAYRBE ERIAFZ R T
HIEHE 7T Ao Ko
W
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TEACEFR o BB E B SRR BER . BB RBIFPE) t_order_0 2 t_order_9,

P

F853 AR — B0 — 40 53 i 3R 8 0 8 AR T 2 FORHR A MR, A0 {58 F 70 P BRI 7 DR IBG, R I = B e
FIRFASCHRE IS A Sk, MR HRCE, 40 t_order A1 t_order_item 3R, ¥39#%# order_id
Sk, FHEAER order_id HEATOREE, MIMLFsKkRE N ERKR, HERZAMNZREPERFIZH
PUE R/RBICHER, REKERRCRER KR, 256IUERH, 15 SQL Jy:

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

FEARE TR RARN, R # order_id KEME 10 BEHIZEH 0 A, HEUE 11 BEES 1, B4
HEHE R SQL MIZA 4 4%, BN 2PN R/RM:

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

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

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

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

TEEC B ER KR, HHMH order_id #TRENE, BEHI SQL MIZA 2 5%:

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

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

Hrh t_order R THEE T %M, ShardingSphere ¥ LB IENENIERNER, FiEHKET
B HHHFERER, B4 t_order_item £ HERSM A t_order HIEA:,
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IR

TERTE I A BARIR PRI R, REWAEBIREG M EIEFE e 8. ERTEERENKE
TREGFEEIRR R T RRE B, Bl PR,

R

TERF AR R 8RR U — AR R, SR TRIEEARELHR D IR,

BT

B iR/ NATE, BBHRTRSIRRIESRA . #1: ds_0.t_order_0, KRS HIRMMG KR, A
TI RS AR B S A AR K

Y5950 45

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

dbo

|—— t_ordero

L t_orderl
db1

|—— t_ordero0

L t_orderl

BT R E T

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

EpS&igii]

TeldER AR MNE 246, Bl :

dbo
|— t_order0
L t_orderl
db1

|— t_order2
|— t_order3

L— t_order4

BET SR E

db0.t_order®, dbO.t_orderl, dbl.t_order2, dbl.t_order3, dbl.t_order4
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ok
it

T REdEZE GR) KR EBIERETER, H: BT RRPAT R A BEEUS 7 Fr, WT 835
NI B, SQL HANRIEsr v B, RHUTREg M, MTERERZE, PR TR 7B SCRF, Apache
ShardingSphere tHZFHRAE Z N BT Ao

FARARRES

T REER S A RETE, SR =0 >=. <=. >, < BETWEEN Fl IN #1750 v, 70 RIERT PR & BT
SEER, Al Apache ShardingSphere WE R/ v BIATEENE, RIEEIEF &,

EEI[1 a3 AR RE

PREIRERNE, RTEETEIAEEE TN, EHETFEGERLROE G, SREREL B,
VR IR SR O i RTARI S,

€ o3 P ik
TRALE ML R & BATSEI S WSS KRB Bk, JFRVHER & BT E SR Y B
M. HENX 3 FRIEX 3N
- bRifEST L
FF A s — B A5 O BERY =, IN. BETWEEN AND, >, <, >=, <= TR,
- BESFEE

MTACERE R Z 80 o AT o AR, EE2 D0 i rnZEReE 2, |ENMATLZHE 1T
BHARE IR,

« Hint 7 &%
BATFAEMFR Hint 179 g,

73 R

wE RN R, BT RERNIY, RHEM M E, BIERTH T 0 HiREr2 s hiE + o
AR, Rt g,
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s ifll 73 P el

¥ Bt AR SQL M2 HASNE A MFIERIZ =, AIER] SQL Hint fEA R{H, H: %I R T8
SKEGEIE, TEHEZEHHICH B, SQL Hint SZRHEI Java AP FI SQL RN XM, 1EHIES
DLaE o3 Fr o

(EES3LYAY

TRIERBN T RECE RIS — R E B A, fEZEBIEIE S A NECE A, BEESUET
Mg KEMESREFSEER GRS S4Er, B 7RIS DU Rt S dE 7 bl E TR
&,

T WA B, #H Java RS ARG TR ENS — &8, BT RIERBE 5 8%, [
DA ORI & — [ 7F AR, S5 T % 5 776,

TRISANERHAFFEMN, AFEEEEEHHH ${ expression } B $->{ expression } FriifT
FIKABRIA], H S RREIE T M0 BRI N ECE, 1TRIEBINB I Groovy BITETE,
Groovy REFEZHRFIFT A ME, 1T3RIAIRENE RS, Hlan:

${begin..end} FI/NEMEXIH ${[unitl, unit2, unit_x]} FrHEHE

FRIZAPUWRHINES:Z ™ ${ expression } B $->{ expression } FRIKK, BPMEREIARLK
SR ARIE S FRISAN TR TH R/RASB.

fitn, DARATFRIAR:

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

BRA RN

online_tablel, online_table2, online_table3, offline_tablel, offline_table2,
offline_table3

R (TFa v &Y

RGRARIER I A, T8 BB REORBEAT R, M MM X %R R A 7 FH R SR,
Ebn MySQL 1 E H98E, Oracle Y EH IS, Bl Fa, AREHET AR e RME— 2R HRT
IR, [A)—DIZEE AR RIS R] SE PR A B 4 B T ek BT~ AL B i, SRR W 2
A EROAERD KA 0B R, ([R5 AGOMIS4ERN, fERERTT R 2B e e
{38

BRI VFZ 5 =77 fRT7 2] ISR MR OX /N R, 4N UUID SR ERERE B AR EE i, s
FINFRAERMRS S, N THEHAPEH. #REREHPTRERZRFEK, Apache ShardingSphere
MR T NERY N4 RES, H140 UUID. SNOWFLAKE, il i oA X35 AR il i 4 1,
TR BATSEI EE SR B3 RAE RS,
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3.1.7 f BRI

AR A R 2 BB T R SQL; BRI B2 BAETT R SQL i TR E Ak, DR SCR, %
WM SR STRAIX =B 0

el CHF

2[H#f DML, DDL, DCL. TCL ¥ H DAL, X¥isr0i, XKH., fip. 4. RE. RXHKEERE
i, % HF PostgreSQL Fl openGauss £fEFE SCHEMA DDL 1 DML 1541,

AL

« SELECT F1Ef)

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

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

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

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

« select_expr

x|

[DISTINCT] COLUMN_NAME [AS] [alias] |

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

« table_reference

tb1l_name [AS] alias] [index_hint_Tlist]
| table_reference ([INNER] | {LEFT|RIGHT} [OUTER]) JOIN table_factor [JOIN ON
conditional_expr | USING (column_list)]

FEH

TEBMINEERRNTEE A, Hoh R ERR—B, BB IEE SR,
o :

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

RF 0 ITER, BRI REE S,
o

SELECT * FROM (SELECT row_.*, rownum rownum_ FROM (SELECT * FROM t_order) row_
WHERE rownum <= ?) WHERE rownum > ?;
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I3 Ui )

SERSCHE MySQL. PostgreSQL. openGauss, Oracle F1 SQLServer T3 TUE W AL A%, (XE 73k,
Oracle 1 SQLServer 73 TUER AR 2Ll IS F & IHRALH, ShardingSphere S R85 TUHICH &1,
* Oracle

R rownum HT70TT:

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

+ SQLServer

S+ TOP + ROW_NUMBER() OVER ft & #4757 T :

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 FF SQLServer 2012 Z J5 [ OFFSET FETCH [y 11 /7 3\

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

+ MySQL, PostgreSQL #1 openGauss

MySQL., PostgreSQL il openGauss ##F LIMIT 7} 01, i T#H:

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

BRFGEAP U A

Yo RO TIZEEREAXNFN, LkEd SQL FHEIEBUH T E, BSREHAH, fla, R
create_time N4 FE:

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

DY TS

KR M SRHRHE ] Federation $AATSIZE IR S, %5 BT P Rmh, WP BREARAH, HIFH
REMA, LB,
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FEBINEEBRFNEE D A, S0 EIEN B0, B Federation HAfT5 12 B3,
o

SELECT x FROM (SELECT * FROM t_order) o;

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

SELECT

*

FROM (SELECT

*

FROM t_order WHERE order_id = 1) o;

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

PSR A

MR 2 DN RS EARRIEHEZESLH] LN, B Federation $A475 #1843+, K& t_order
M t_order_item B2 HHR T EMN D AR, HHAREEFHERMN, t_user M t_user_role @710
TEARR R ZE 2] ERBAFR, HR 2, Federation $AAT 5 [ZERENS S fr 00 N8 Y SCBE A 1A) 2

SELECT * FROM t_order o INNER JOIN t_order_item i ON o.order_id = 1i.order_id WHERE
o.order_id = 1;

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

SELECT * FROM t_order o LEFT JOIN t_user_role r ON o.user_-id
user_id = 1;

r.user_id WHERE o.

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

user_id = 1;

SELECT * FROM t_order_item i RIGHT JOIN t_user_role r ON i.user_id = r.user_id
WHERE i.user_id = 1;

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

PFs
CASE WHEN

PAR CASE WHEN iEf) A~ 45 :
« CASE WHEN H & F&1
« CASE WHEN H{ffiZER4% (EHHRBI%)
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Oracle 1 SQLServer H1 T3 TIE WK NE Tk, HETAE T2 IERASR:, BAMH:
+ Oracle

H B A #F rownum + BETWEEN [53 T /50
» SQLServer

H TS F#(# F WITH xxx AS (SELECT ---) 75 #1757 01, BT Hibernate HzI24E K1 SQLServer 77
TUEAIEH T WITH 184], Ktk H A3 2F:535 T Hibernate [ SQLServer 7701, H AR M
> TOP + T &I 77 LB T,

3.1.8 ik

AT SQL:
- CASE WHEN FH&F&H
« CASE WHEN Wi fiZ485R4% (EFEHERN)

« INSERT INTO thl_name (coll, col2, ‘-) SELECT * FROM tbl_name WHERE col3 =? (SELECT +#]
AR * TN E A X BEAE AT

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

+ SELECT MAX(tbl_name.coll) FROM tbl_name (ZiHFIJEHREFRIEAN, EIHFIFTIAREREH R4,
a] DA R A144)

3.2 s HS

3.2.1 B

BAREFESTEWE ACID (R, —2dk, BRI AN WRHE,
- M (Atomicity) fEERSSTENBEMRRINGT, HABENIT, HLETMT;
- —Et (Consistency) F5F55WIMHREHE N — D —BHPIRESFL N 75— —BHVIRE;
- [REM (Isolation) fEZPNHFSFFRMUTI, — DHEFSHHIT AR HANEFZHIAIT;
- FAM (Durability) F5EIRZFEF BB PHF AR,

FE B —BAE T A, AR T X B —Blm A B IR A Al PR AR SS . JLP-ArE B BRGAR) X R
RUBHR AR TR AL T AR S R AR S, (BB ER T RUIRSS R A SN FIFABE T, R RN 7
R ERO Z2NIR S5 B 1) K EARD B 22 RHE R B IRREAN B[R] — NS5 S rh, i NS 55 i

KABREE BN A RS T 58350 ACID JRAESCR:, EEDMANZRT, BRSOV RSMEREN
FEf . AT LE R A 70 A = T2 ACID RURFIEERS NI R, B HESNERT
(N
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3.2.2 kiR

WM AEI7RAE, fFEITAERE S BRI MERE S DRE Z R 2R A 505 55

BB HES S RIEHEFH APL MIPIREIF e 2, TN RFFAREME] B HIERYIH, 1%
RIRIT B, S AR — B FE SRR S5 2 AR, (E SR RITT R AR IR A

ET XA HUSE—SH IS AN @ 8, ERICE RN LR S A SRE /RGN R ES R, X
PERFNTREIT KB NAATSOE, ARAIEE S, I HREITAE BT LR IRDUE R R A,

3.2.3 Hin

BOWARREES TR, NAMES, MNEESMEERFREMG oM EFEO, TR
HI7T R R, R w0 NFE SRR TT 52 Apache ShardingSphere 734 NHSSBIERK) F 215
HE#R,

3.2.4 5l

ShardingSphere *4MEf begin/commit/rollback {4t #5521, it LOCAL, XA, BASE =fiEi{z
it 7 A HE SR RE

LOCAL H%%

LOCAL #i55F ShardingSphere fRIR[VEIEE begin/commit/rolllback My SN, X+ —5i%
8 SQL, ShardingSphere jfiid begin f5TEF MR EIR EH B ESS, FHHITSERR SQL, FHHUT
commit/rollback, HTHMUETASEEMECHNES, elZM&AEENKBENEES, W
FA B AFIRHAEAE T R H SN 585, 1EVERETT HITCATAAHAE, (HIEsE — Bk AR & — B 7T
THI A REMS LRI

XA $H55

XA HH55RHRY/Z X/OPEN HANE LAY DTP 7 F S iy AP (MAIRER) , T™M (H5EEEY) 1 RM
(RIFERER) MESRRIED R HF S5 2, Hrf TM 5 RM ERA XA BIHBGEA TN AIESE, 8
W BRI, SEGRIAMESSMEEL, XA FSWIN TSR, BdEERR T 2RI,
I ] AR A @ HTE FH 75 552 15 Al AR S, T™ AT AR E 70 SCHSSHIERSE IR, H T RIGHETR T
$852, DAPRIESE S5 938 — B,
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Classic DTP Application Program (AP)

Resource Manager (RM) I —> —l
Transaction Manager
Resource Manager (RM)
(TM)
¥
Resource Manager (RM) ¢————»

ShardingSphere DTP Apache ShardingSphere

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

Application Program ]
PP 9 H XA | [¢———T> Resource Manager (RM)
(AP) -
L\ BASE !‘-_—"——’ Resource Manager (RM)
User Applications — [ — ‘
PP 1 XA Transaction Manager f | BASE Transaction Manager |
| I |

|
|

Atomikos | Seata

_ 1 —
\ e —
“ L.quyanu J r Others... ‘__I
; [ |

Bitronix _;

L

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

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

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

BASE $55
NSRS T ACID HY S BRI HSFRNNIER SRS, AT BASE HSERIHSZ T RS
%o BASE REAFH. FMIRESMRE—BIEX=NERENGE,
- FAFTA (Basically Available) fRIEDHiRFSHS S5 /AR —ERINTEL;
« MR (Soft state) WITLVFRGURSEHH —EHILERS, X NER R R YA —E R ;
« & —H M (Eventually consistent) Y& 2B M B 77 NIRER G RA — B,

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

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

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

3.2.5 MR
TERNIN AR, KSR ERARES IR RS X ESS ACID FER, HBEESGRET,

RGRIR R TT RELZ X 2/ FEFHVERRES), R EE AR ] S 2 2 MR T i B HBLEL
fEA— R,

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

ShardingSphere XA 55 175t

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

ShardingSphere BASE S5 75

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

F.

ShardingSphere LOCAL F55{di 17 5%

Xt LOCAL #5555, fEMAEUAE N, PRIES MURET R HEIR—BERRE N, F2EL%s7A
TTACBERTRE N BRI A — 2R, 3G T P A B2 AT B4 sCEASE R 8 — BUE R L35 5%

3.2.6 X%

« A NESSH) YAML AL 8
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3.2.7 BDBEE

XA P

XA R FH A NH S RAZE H X/open ERRECEITZHAH) X/0pen Distributed Transaction
Processing (DTP) HBHY &K XA HH,

3.2.8 i HIRRH

H X Apache ShardingSphere 7 2 REWS S8 2R AT A K 0 NFES5 5, HAEMERE LIXFRAL, B7E CAP

EMFES T, M HSHAREEE, Apache ShardingSphere 7 BREWS 173 T F S HNE AL
HEAE, AR EAMEHREE N ANESRRTTE,

LOCAL #%%

I

< SERXFFIRBEHESS, Bl N0k, BOMEEREHIEERERES;

- BEXRREERESBIBEESRS, Gl F—55h, BWNEER, BieEE, s
B, PRI A ERRERS R,

ASEFFI

« AFEAIMZE, REfERH SBEMIEERESS, fl: F—E5h, BWDEER, HHeEh. Rig
RZH, BoNEENL, WA AR, HICERIR,

XA $H55
FZall

« X Ff Savepoint {IREHS;

« PostgreSQL/OpenGauss $55HN, SQL PUTHIEURH, HUT Commit, FH55HBNENE;
« SRPBUE Y IR RS

o P BAR A CRUERVERY SR 7 MR B 58— B0

- RS EVEBG, $25/mRPIHES T BEIKE ;

o SEHEFI A XA FIE XA FERE,
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A SHRI

- RS EVE, fEEENE EIRE R/ R EDE;

« MySQL H55HMA, SQL H#ATHIIRHE, HUT Commit, HHELREF—2
BASE 3555
X

 SRFBUREY R I EE S

« X¥F RC R,

« JBI undo PRI THSSENR;

« XHERSENEN, BENKREIRAHIES,

R

« NSLREBR RC ZAMARR S,

LA

« Apache ShardingSphere 1 SEATA & SQL fi##7,

3.2.9 ik

A HF SQL:
« HE P DistSQL B RAL, RDL #1E;
* XA H5H{#H DDL i54],

3.3 5
3.3.1 5

[EpSESEaE PIIESER 21 ITE= S 6 E AN R 1] TR = SN T D i T IR PN s o oa=s 2 (i S
FIERAIMIN RGO, KEARER 2 N EMMNE, TGRS RN MR E, MR
DAL IR, RENS A RRATEE S BRSO S BT, (ERBADRAMNE M IERES RN,
wd—E2MRIBECE T, AL ERIE RIS #BE 2 M EREIA, sERE— PR R SRR
REN. AZEZ MR, MEREBRTRGAME, BRI RSERI AN, A DORFHEET
—MNIEEE, HEWEEBIARIE I MR ARIAR SR IER 1817,
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SRR A T AR A DRI T R FRE, 35 0 BUEARYE SOL 18 XM, K
TERIS 1R Al 22 3 5

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

SELECT * FROM t_user WHERE id-1

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

B 7 B EEHE T PR BIR AR B, TR AR N AR T R BRI A A AR, Rk
PRI EECE A, RERS AN AT RSERE,

3.3.2 HkdAk

B 7 B BARP] DR T R SR G AT Al A, (HRIN sk 7 EEE A — B R, XEmE A~ EEZ
Al EE — 3ot DA S MR Z R EHE — SRy, JF B, 35 0 sthask 7 58dE 7 ARk
ORI, e RIFES SR FIT R MIa4E N SO BE B R IR (ERIa4E R AR 2%, NERIL 7R EdE 7
F5RE BRI, NP SRR RS20 R,
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t_order_0 +_order_1 +_order_2

3 ¥, K
t_order 3| t_order 4 || +_order_5 || .
ANy ; A
read i
Application 1 i Application 2 H Application n

'
E sync

write

3.3.3 Hbr

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

3.3.4 MHYR

52 11 3 BRI

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

3.3.5 X%

Java API

YAML Fit &

Spring Boot Starter
Spring 4443 [A]
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3.3.6 IZOHEE
T
ain. EE AN MR EEEREFT R SR E, BRi{CXRa T 4F,

M

EVRIEIRI B (R BARE, AISCRiZ WA,

FMIF

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

TR SR

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

3.3.7 fHHBRH

o ALPH I FERD N ZE R EURE R 2

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

- AR EEZT

o NP ENERE S —BM, MBI, RS RRBERT I 3,

3.4 =A

3.4.1 Bt

A FHZHRRANREARTK, FARGEANEIRE, N T & HZEREZHAAT D,

TERE TN RBAR AR, F6ET MR A& TR REARFER, N T ARSI
RORVE, REH B S BRI —BERD . RE. B RIESSERES; N T ICIRASHITH R ROR Y, TR
BN R RIN, SRR EARN R MBI EE, I RIS KIAIE R 73 ZHIRETT,
Apache ShardingSphere H 42 EIHHET i, FHi@EE AR EENFMETT R ik, ERANERI AT EZ
ISR B S AT 77 R# Y ST, 9 BRI,
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3.4.2 Pkik

Apache ShardingSphere 7% H 3l EA Z AL RIZ T Am AT 77 BHIFRIN, AR ShASE BN 305 77
BHFE, B EZEPRR

| !
/ \ NFERER
- | r' o —
mERE (
ShardingSphere-Proxy ShardingSphere-Proxy
| 1 EE _V_M
‘ B
—-l:! Built-in HA J_l L 3RD Party HA ‘ia—‘:
‘ st
| — n
! J =
DistSQL
ArEs — - — — a
' Bulit - in HA er 3RD Party HA
1 ¢ - - |
re.c_|d_0 | |A-.';‘i1’_z: 14 r‘zad_I

3.4.3 Hix

ROATRERILRIE 7724 /NS R W EAE 2R S5, /& Apache ShardingSphere = A FBEEL AT = 2% 1 H FRo

3.4.4 MR

ERZEIGNT, &l HEERIRE 7SR i, SHP S ESRIRZERR LALLM, Sharding-
Sphere A ASHYBAIFHL IENFRIY EMRR, MRS EMN S FRER EFEH, FR-SMESUN,
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- INSERT
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INSERT INTO table (column,---) VALUES (value,--) Xt

INSERT INTO table (column,--) VALUES (value,---),(value,---)," " B

INSERT INTO table (column,:-) SELECT columnl from tablel where columnl = | 32§

valuel

- SELECT/UPDATE/DELETE
SR SQL = 5
XFE

= SELECT/UPDATE/DELETE ---WHERE column = value X

LIKE/NOT LIKE | SELECT/UPDATE/DELETE ---WHERE column LIKE/NOT LIKE | 37#%
value

IN/NOT IN SELECT/UPDATE/DELETE ---WHERE column IN/NOT IN | ¥
(valuel,value2,---)

BETWEEN SELECT/UPDATE/DELETE ---WHERE column BETWEEN valuel | & %
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GROUP BY -+ | SELECT/UPDATE/DELETE ---WHERE ---GROUP BY column HAV- | R %

HAVING- - ING column > value ¥

FEIH SELECT/UPDATE/DELETE ---WHERE column = (SELECT column | f 3
FROM table WHERE column = value) &
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Bid B /2 ShardingSphere-JDBC HrME— 5 I f FF & #& 22 B HY#E B, I & ] DAPR I3 35 b ) 2 i
ShardingSphere-JDBC 2 LIEE,

AFETT 2 ShardingSphere-JDBC WELESE FM, FER A Y2 H,

ShardingSphere-JDBC $2t 7" 4 #ELE /X, AT AREMIERAZ =, EIECE, N AE T ARG
REdEs . ESE, FaEmE. 2T ESEYRE, ARSI,

RAAMNIECE 5 8 —AUNECE — AR, FUR MECE 5 — BRI T2 B 22 DAL 5 R

ﬁ%ﬁEEE/JIEE, T I [ ) 8 0 A R 2 I B R TR R PR AN R 2RSS, G SRt — R 2 T 1) B

FEREH, T HNEEBERIERN, N — MNECE RS G2 EERRZR, [FH,
ﬁn%ﬁu—/\%”ﬁ“lmﬁﬁ?%g”\ﬂﬁ /NN ERC B RN, TR A R — A B R A R R
R4

2 AEATTIES ILE R B,

4.1.1 YAML it &
i

YAML #2181 B B 41 /5205 ShardingSphere-JDBC &2 H., Bt & iGHIEL—FRIHE K, HALLER
EHHORIECE YN YAML #53K,

YAML FLE R i WAECE T3, nIDAERSHmRERE A, R BE,
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EHIZD 3R

5|\ Maven i

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

Jit ¥ YAML

ShardingSphere-JDBC ) YAML B & X ff-ifiid Database 4 FR. 217N, HdRRES. MNES ANLE
ML B

# JIDBC WHEEHIR, EHEEEA, [HHIXSECKEE ShardingSphere-IDBC 5 ShardingSphere-
Proxys.

# BRINE: logic_db

databaseName (?):

mode:
dataSources:

rules:
- IFOO_XXX

— IBAR_XXX
props:

key_1: value_1
key_2: value_2

BRATHE RS WA E,
BRI TES WAE R B

NS TES W E,
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F R

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

File yamlFile = // #8& YAML XfF#&iZ
DataSource dataSource = YamlShardingSphereDataSourceFactory.
createDataSource(yamlFile);

i FH R D5

i 775Xl Java API,

HIEBM

VORI

! FOR B SO

- TRl & — P
(1R8], w] LS A B s

BAACE

SEERE

mode (2): # FHECENERIANFAHIE
type: # BfTRIAZAY, A[IERLE: Standalone. Cluster
repository (?): # AfLGFERLE
overwrite: # 2 {HHAMHIALEE SR AELE

LR Say

mode:
type: Standalone
repository:
type: # FRAfLGQERAY
props: # FFAMNGENFREME
foo_key: foo_value
bar_key: bar_value

overwrite: # ;2 {HHAMINEE SR AL E
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R (HE)

mode:
type: Cluster
repository:
type: # FiAfLQERAY
props: # FEAMLCEMFREME
namespace: # FtHLEAAEA]
server-lists: # {EfftHLERHIIE
foo_key: foo_value
bar_key: bar_value

overwrite: # ;2 {HHAMIN B SR ALEE

L. A= RS B SR R B
2. SRR B HERE M ZooKeeper ML,

ML BRI

L IkESay

mode:
type: Standalone
repository:
type: File

overwrite: false

R (HE)

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

» ZooKeeper {04 5 H
s FEAMCGERBINTEN, ES W ER AL QAR

B IRncE
HRER

ShardingSphere-JDBC SR HIEEZE TDBC K8 HITE Fz it

R EE FESR B0 MySQL, JERE A HikariCP, W DAEE #i 2y Ho At £504E 22 0K 2 fl & B2 b, 24 fif
F ShardingSphere-JDBC I, JDBC iy A ER T4 H JDBC hH CHIE X, A~ H Shard-
ingSphere & X, MHRMWAHER]PAZE2 org.apache.shardingsphere.infra.datasource.
pool.creator.DataSourcePoolCreator, BI4IA T Alibaba Druid 1.2.9 i &, A ur LW
ABIFH dbeUr 1 BFHATT N,

dataSources: # HUEJEACE, FIELE 21 <data-source-name>
<data-source-name>: # EHEIHEAZHK

dataSourceClassName: # AEJRseHEkL
driverClassName: # FUBFEIXF2E4, DIEHEEIERSME S E A
jdbcUrl: # HUEZE URL R, DAEUREEEEMN B S E M
username: # HWRERF 4, DABUREEZEEN B SECE
password: # FUBFEEN, DABUREESER: M E SECE
# ... BUBEEREREE TR

W=

dataSources:

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

ds_2:
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
driverClassName: com.mysql.jdbc.Driver
jdbcUrl: jdbc:mysql://localhost:3306/ds_2
username: root

password:

# BCE A EER
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R B

HU/Z Apache ShardingSphere [Hi[AAJffitk i —HB 57, AF 72 ShardingSphere-JDBC £ YAML ARNIAC
BEZEFM,

ek
HRER
w5y i YAML B & 77 KEA AL AT, Jdid YAML #83K,  REAS DRdt B AR 43 Fr HLU 2 [R] A O

%, ShardingSphere 24 YAML fic#, H3/58/K ShardingSphereDataSource M A&, /DA
FRAEGRAS TAE,

rules:
- ISHARDING
tables: # #dEs FRinElE
<logic-table-name> (+): # ZHEELIK
actualDataNodes (?): # H¥dERE + REZHNK (BF Inline IBEHN)
databaseStrategy (?): # Z3JERNE, SEAFRMEHBINDERE, DURRS AR ek HE—
standard: # A THD R EIRES 5
shardingColumn: # 43514 FK
shardingAlgorithmName: # 4B iEAFR
complex: # HTZHARNESH s
shardingColumns: # 73 FAI%HE, Z1FILAUES 77F6
shardingAlgorithmName: # 4 EEAFR
hint: # Hint %7 &I
shardingAlgorithmName: # 2k EIE4HK
none: # oA
tableStrategy: # 7FHME, [A5) RN
keyGenerateStrategy: # 1izUFHIKN
column: # BFIGHR, TEFRTAC B EHRAE NS
keyGeneratorName: # S izUFHIE LR
autoTables: # H#IHRANAIE
t_order_auto: # JBHEFLK
actualDataSources (?): # HUIEEZM
shardingStrategy: # V)9 &hE
standard: # FTH9F#AFRIES A g
shardingColumn: # 43 /514K
shardingAlgorithmName: # H#I5HEEATR
bindingTables (+): # ZBERMNNZIZ
- <logic_table_name_1, logic_table_name_2, ...>
- <logic_table_name_1, logic_table_name_2, ...>
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broadcastTables (+): # J f&ZHINI%I|FR

- <table-name>

- <table-name>
defaultDatabaseStrategy: # ZRINEUEE S iklE
defaultTableStrategy: # ZRINFE/rH ikME
defaultKeyGenerateStrategy: # BRINAY/ R 20T 4 TG
defaultShardingColumn: # ZRIAS 14K

# ShEIEEE
shardingAlgorithms:
<sharding-algorithm-name> (+): # 7 EEATR
type: # R EIEIRM
props: # ol EIEEMEAE
# ...

# DA NFYEAACE
keyGenerators:
<key-generate-algorithm-name> (+): # DMHFUFHIEILEZTK
type: # P AIEERT
props: # S EFHIEILE AL E
# ...

(R

1. 7€ YAML CPFrRECEEER > A, RS EdRIR, ool 2R EMEFRE

2. VM YamlIShardingSphereDataSourceFactory M4 [ createDataSource 7%, R#E YAML X
HIECE (S B 67 ShardingSphereDataSource,

ML BRI

¥diE sy i YAML o BRIl

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

username: root
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password:

rules:
— ISHARDING
tables:
t_order:
actualDataNodes: ds_s${0..1}.t_order_${0..1}
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t-order-inline
keyGenerateStrategy:
column: order_-id
keyGeneratorName: snowflake
t_order_item:
actualDataNodes: ds_${0..1}.t_order_item_s${0..1}
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t_order-item-inline
keyGenerateStrategy:
column: order_item_id
keyGeneratorName: snowflake
t_account:
actualDataNodes: ds_s${0..1}.t_account_${0..1}
tableStrategy:
standard:
shardingAlgorithmName: t-account-inline
keyGenerateStrategy:
column: account_id
keyGeneratorName: snowflake
defaultShardingColumn: account_id
bindingTables:
- t_order,t_order_item
broadcastTables:
- t_address
defaultDatabaseStrategy:
standard:
shardingColumn: user_-id
shardingAlgorithmName: database-inline
defaultTableStrategy:
none:

shardingAlgorithms:
database-inline:
type: INLINE
props:

algorithm-expression: ds_s${user_id % 2}
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t-order-inline:
type: INLINE
props:
algorithm-expression: t_order_s${order_id % 2}
t_order-item-inline:
type: INLINE
props:
algorithm-expression: t_order_item_s${order_id % 2}
t-account-inline:
type: INLINE
props:
algorithm-expression: t_account_S${account_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

props:
sql-show: false

jEIY YamlIShardingSphereDataSourceFactory Y createDataSource 7772, 2B YAML B & 52 iR EHR IR
B,

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

5%
- B RS
- RS RS

W5

R

BS54 YAML BCET AT, JHIT YAML M5, AESSDORMIMARIRS 53 PO 2 I O R,

ShardingSphere <3R4 YAML &, HzI52MK ShardingSphereDataSource X R HAIEE, /> H A
TGRS A,
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rules:
— !READWRITE_SPLITTING
dataSources:
<data-source-name> (+): # 5 EBEHGEIRALIK
static-strategy: # 55 EA%A
write-data-source-name: # 5EHIEIRATK
read-data-source-names: # BEEEHEIERAIR, 2 MNEHETRHIE S 7
loadBalancerName: # H#EIIHEIEAFR

# MBI AN E
loadBalancers:
<load-balancer-name> (+): # HEIIHE LN
type: # TEISMEEEIE
props: # PEIIMGHKEMERLE

rules:
- !READWRITE_SPLITTING
dataSources:
<data-source-name> (+): # 57 EBEEIEIHA K
dynamic-strategy: # 150 E2A
auto-aware-data-source-name: # %K B HEEHEF AR
write-data-source-query-enabled: # MZESHEIRL, FJEEGAIHIRGE
loadBalancerName: # FUZIMHIELM

# MBI EIAICE
loadBalancers:
<load-balancer-name> (+): # TAEIIMEEIELIR
type: # WEIIHRIEIN
props: # TEIIHEILEHILE
# .

BIRRBINEEN, WS UNENEIIEERIR, SR -8B, EEORE: 55 0 E
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PP IR

L. BINERE o B s R
2. RENEIEEE
3. (RIS o EEETR

ML Bl

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

MHX2%

- DR BT

» Java APL: BRH 70
« Spring Boot Starter: ]

« Spring A %A 5 E
S5
HRER

ShardingSphere #2 it 7 =FENAY 70 i X355 LOCAL, XA, BASE,
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SRR

rules:
- !TRANSACTION
defaultType: # TS5, A[i%E(E LOCAL/XA/BASE
providerType: # fEEMINIYERIEL

B8
i Ff] LOCAL 1558,

server.yaml FCE XN AEUT:

rules:
— ITRANSACTION
defaultType: LOCAL

fdi FH XA B

server.yaml Ft B X FNAEWT

rules:
— ITRANSACTION
defaultType: XA

providerType: Narayana/Atomikos

FEUNIN Narayana FHCAKH :

jta-5.12.4.Final.jar

arjuna-5.12.4.Final.jar

common-5.12.4.Final.jar
jboss-connector-api_1.7_spec-1.0.0.Final.jar
jboss-logging-3.2.1.Final.jar
jboss-transaction-api_1.2_spec-1.0.0.Alpha3.jar
jboss-transaction-spi-7.6.0.Final.jar
narayana-jts-integration-5.12.4.Final.jar
shardingsphere-transaction-xa-narayana-x.x.x-SNAPSHOT. jar
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{4 ] BASE Hizk

server.yaml Ft B S AFNAEWT

rules:
- !TRANSACTION
defaultType: BASE
providerType: Seata

{82 Seata Server, INIIMHICHECE X, F Seata fK#fi, EAKNP RS ShardingSphere %254 Seata F /5

HRER

JEIE YAML #55, ShardingSphere 23tR#E YAML BC'E, HzI5EK ShardingSphereDataSource X%
FIANEE, B> P AR SRS TAE,

rules:
— !READWRITE_SPLITTING
dataSources:
replica_ds:
dynamicStrategy: Dynamic # AT HE
autoAwareDataSourceName: # = A] FRUE M EIRIRAFR

- !DB_DISCOVERY
dataSources:
<data-source-name> (+): # BHEBIRIEL
dataSourceNames: # ZUEIFRAFRYIFE
- <data-source>
- <data-source>
discoveryHeartbeatName: # FICL\BRAFR
discoveryTypeName: # ZUEZELFIEII4FR

# D PRRHTIAD B
discoveryHeartbeats:
<discovery-heartbeat-name> (+): # DBEEAFR
props:
keep-alive-cron: # cron AR, : '0/5 * * x % 2!

# B &R B E
discoveryTypes:
<discovery-type-name> (+): # HUEFERIZEAILF
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type: # BUREELIIZRA, 40: MySQL.MGR

props (?):
group-name: 92504d5b-6dec-11e8-91ea-246e9612aafl # AIEAELIRALNEZE I

MGR [] group-name

MR

databaseName: database_discovery_db

dataSources:
ds_0:
url: jdbc:mysql://127.0.0.1:33306/primary_demo_ds?serverTimezone=UTC&
useSSL=false
username: root
password:
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 50
minPoolSize: 1
ds_1:
url: jdbc:mysql://127.0.0.1:33307/primary_demo_ds?serverTimezone=UTC&
useSSL=false
username: root
password:
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 50
minPoolSize: 1
ds_2:
url: jdbc:mysql://127.0.0.1:33308/primary_demo_ds?serverTimezone=UTC&
useSSL=false
username: root
password:
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 50

minPoolSize: 1

rules:
- !READWRITE_SPLITTING
dataSources:
replica_ds:
dynamicStrategy:
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autoAwareDataSourceName: readwrite_ds

- !DB_DISCOVERY
dataSources:
readwrite_ds:
dataSourceNames:
- ds_0
- ds_1
- ds_2
discoveryHeartbeatName: mgr-heartbeat
discoveryTypeName: mgr
discoveryHeartbeats:
mgr-heartbeat:
props:
keep-alive-cron: '0/5 x *x * % ?!

discoveryTypes:

mgr:
type: MySQL.MGR
props:
group-name: 558edd3c-02ec-11ea-9bb3-080027e39bd2
Hxz%
o @A RORH

JAVA API: &) HECE
« Spring Boot Starter: /= 1] FfECLE
- Spring @i44=3 (Al & Al AL E

B
HRER
HdE e YAML BCE 77 XEA LA, il YAML #83K,  REAR Dus U BR AR 2 HLU) 2 [R] AR 0%

%, ShardingSphere 24 YAML Bt &, H3#/15¢/K ShardingSphereDataSource AR A&, /D HF
RRE GRS TAE,
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SRR

rules:
- JENCRYPT
tables:

<table-name> (+): # HIEEAFR
columns:
<column-name> (+): # HIEH|HR
cipherColumn: # 244K
assistedQueryColumn (?): # ZiHHiBIAIZ
plainColumn (?): # JFSZ8I4FK
encryptorName: # NIZEIEZIR
queryWithCipherColumn(?): # ZREEMHMNZESIMITER
# IEEIERLE
encryptors:
<encrypt-algorithm-name> (+):
type: # MIfR=E R

props: # NN REMEALE
# ...

# INRERIRAAR

queryWithCipherColumn: #

R INES A TE I, EAESHIRET, 7T Rt

3T
Imx

i

REIUNTEE, B2 WM EINEREYIE,

(R

1. 7€ YAML CPFrRECEEERANERIN, S EdRiR, s, 2R EMEFeEu;

2. VM YamlIShardingSphereDataSourceFactory M4 [ createDataSource 7%, R#E YAML X
HIECE (S B 67 ShardingSphereDataSource,

ML BRI

BEEIMER YAML BC B R :

dataSources:

unique_ds:

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

jdbc:mysql://localhost:3306/demo_ds?serverTimezone=UTC&useSSL=false&
useUnicode=true&characterEncoding=UTF-8

username: root
password:

rules:

- 'ENCRYPT
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tables:
t_user:
columns:
username:
plainColumn: username_plain
cipherColumn: username
encryptorName: name-encryptor
pwd :
cipherColumn: pwd
assistedQueryColumn: assisted_query_pwd
encryptorName: pwd_encryptor
encryptors:

name—-encryptor:
type: AES
props:
aes-key-value: 123456abc
pwd_encryptor:
type: assistedTest

SXJ51EId YamlShardingSphereDataSourceFactory [ createDataSource 77 12 01 EHE T,

YamlShardingSphereDataSourceFactory.createDataSource(getFile());

HxRE%

o BODRHE: HdEE
- TPRETER: BUEINE

T
HRER
GNSRAEAELE ShardingSphere-Proxy Hf#if ShardingSphere % FFERETE S % DL NELE.,

SRR

rules:
- ISHADOW
dataSources:
shadowDataSource:
productionDataSourceName: # “EF=EEIHAFR
shadowDataSourceName: # % FEHEHZHK
tables:

<table-name>:

4.1. ShardingSphere-JDBC 65



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

Apache ShardingSphere document, v5.2.0

dataSourceNames: # TR TEIRTRATRIIZR
- <shadow-data-source>
shadowAlgorithmNames: # 5T #RICHGY FRIELMTIFR
- <shadow-algorithm-name>
defaultShadowAlgorithmName: # BRIAF FHEIEAFR (EALIT)
shadowAlgorithms:
<shadow-algorithm-name> (+): # ¥ TEEAFF
type: # s TREFIM
props: # W THIEEMAE

HIRIES W EY 7RISR

PP IR

1. 1€ YAML XXHHRECER 7R, SEBdEiR. il 2REMEFRED;

2. J4H YamlShardingSphereDataSourceFactory A% ] createDataSource J7i%, & YAML X ffH
HIBC & (5 B 0117 ShardingSphereDataSource,

AL R

dataSources:

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

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

minPoolSize: 1

rules:
- ISHADOW
dataSources:
shadowDataSource:
productionDataSourceName: ds
shadowDataSourceName: shadow_ds
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tables:
t_order:
dataSourceNames:
- shadowDataSource
shadowAlgorithmNames:
- user-id-insert-match-algorithm
- simple-hint-algorithm
shadowAlgorithms:
user-id-insert-match-algorithm:
type: REGEX_MATCH
props:
operation: insert
column: user_1id
regex: "[1]"
simple-hint-algorithm:
type: SIMPLE_HINT
props:
foo: bar

HX2%

o T ERIRORRE
« JAVA API: ¥ TFERE
« Spring Boot Starter: 51 R E
« Spring A=A T ERLE
SQL fi#bT
HRER

SQL ittt YAML L& 77 sNE A Al isetem, MEARERAR A, 81 YAML XHFRI75 3K, H A ] DORHRED S5
FCE S, H HARYERR 2T B i B S,

SRERE

rules:
— 1SQL_PARSER
sqlCommentParseEnabled: # JE&A#HT SQL HH
sqlStatementCache: # SQL IEAIAMIZE (7 &I
initialCapacity: # AHIEFHIIAAE
maximumSize: # AMIEZFRARE
parseTreeCache: # fEATATAHEZE 7L E I
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initialCapacity: # AMIEEFVHRAE
maximumSize: # AHIZFRARE

BRAED R

1. WEAMEFIE
2. BEMATEE
3. FER TS 1 2@ AT SQL

WL E R

rules:

- ISQL_PARSER
sqlCommentParseEnabled: true
sqlStatementCache:

initialCapacity: 2000
maximumSize: 65535
parseTreeCache:
initialCapacity: 128
maximumSize: 1024

MxRZ%

- JAVA API: SQL fi##r

« Spring Boot Starter: SQL fi##f

- Spring @44 Z3(Al: SQL fEHT
SQL HHi%

L=

rules:
— ISQL_TRANSLATOR
type: # SQL gkl

useOriginalSQLWhenTranslatingFailed:

# SQL BFAMUESMHAEIGE SQL dk&ethiT
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thmfmlﬂu
HRIER

ShardingSphere #i# TIRZINRE, BN, FED A, BE0E, &M, BUREBEEE. XEhEER A
DARMGHATEER], thal DAL & —f2 M, Tr2ET YAML (2 BURRMECERG.

SRR

rules:
— ISHARDING
tables:
<logic-table-name>: # ZHEFLH:
actualDataNodes: # HIZHEEIEEEZ + REHW (Z%F Inline EEHMND)
tableStrategy: # 73REHE, [F9 NS
standard:
shardingColumn: # 43 F%I4&Fx
shardingAlgorithmName: # 4B kAT
keyGenerateStrategy:
column: # HEIEFIAFR, SLEFRAMHH G EHA RS
keyGeneratorName: # iR FHIHEIEAFR
defaultDatabaseStrategy:
standard:
shardingColumn: # 43 F 447K
shardingAlgorithmName: # 43 F 554K
shardingAlgorithms:
<sharding-algorithm-name>: # 23 E LA
type: INLINE
props:
algorithm-expression: # INLINE FRIAZ
t_order_inline:
type: INLINE
props:
algorithm-expression: # INLINE FRIA
keyGenerators:
<key-generate-algorithm-name> (+): # MFUFHIEILELIR
type: # SAAINFHIE A
props: # N FHIELEEACE
— !READWRITE_SPLITTING
dataSources:
<data-source-name>: # 1355 EIBEEHEIFAFR
dynamicStrategy: # 542!
autoAwareDataSourceName: # %% & IBEEGHEIRA T
<data-source-name>: # 355 BB HEEIEIHAFR
dynamicStrategy: # 5424
autoAwareDataSourceName: # %I/ & B HEEGHEIF T
- !DB_DISCOVERY
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dataSources:
<data-source-name>:
dataSourceNames: # HIEIEAFRYIF
- ds_0
- ds_1
- ds_2
discoveryHeartbeatName: # il k42 Hx
discoveryTypeName: # /&L AT
<data-source-name>:
dataSourceNames: # HIEIHAFRYIFE
- ds_3
- ds_4
- ds_5
discoveryHeartbeatName: # OBk FR
discoveryTypeName: # HE/ZE L PI2EAI4FK
discoveryHeartbeats:
<discovery-heartbeat-name>: # DBk
props:
keep-alive-cron: # cron RIAX, U: '0/5 * * *x x 2!
discoveryTypes:
<discovery-type-name>: # EUfEELIIRFILFR
type: # HUBZEARIIZERY 40: MySQL.MGR

props:
group-name: # HUREELIIEALLNESEL, W1 MGR 1 group-name
- IENCRYPT
encryptors:

<encrypt-algorithm-name> (+): # NEZEEIELN
type: # MIffERE R
props: # NIfR=SEEE AL E
<encrypt-algorithm-name> (+): # NEFERIELN
type: # HNfRERIEIAY

tables:
<table-name>: # NIMHEAR
columns:

<column-name>: # J#AIZFR
plainColumn: # JESZHIHFR
cipherColumn: # ZZAI44FR
encryptorName: # fIZEEIEATR

<column-name>: # A HK
cipherColumn: # ZEZ4I%FK
encryptorName: # JIEBHEELZHK
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[Nl
rules:
- ! SHARDING
tables:
t_order:
actualDataNodes: replica_ds_s${0..1}.t_order_s{0..1}
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t_order_inline
keyGenerateStrategy:

column: order_-id
keyGeneratorName: snowflake
defaultDatabaseStrategy:
standard:
shardingColumn: user_-id
shardingAlgorithmName: database_inline
shardingAlgorithms:
database_inline:
type: INLINE
props:
algorithm-expression: replica_ds_${user_id % 2}
t_order_inline:
type: INLINE
props:
algorithm-expression: t_order_s${order_id % 2}
t_order_item_inline:
type: INLINE
props:
algorithm-expression: t_order_item_${order_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE
— !READWRITE_SPLITTING
dataSources:
replica_ds_0:
dynamicStrategy:
autoAwareDataSourceName: readwrite_ds_0
replica_ds_1:
dynamicStrategy:
autoAwareDataSourceName: readwrite_ds_1
— !DB_DISCOVERY
dataSources:
readwrite_ds_0:
dataSourceNames:
- ds_0
- ds_1
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- ds_2
discoveryHeartbeatName: mgr-heartbeat
discoveryTypeName: mgr
readwrite_ds_1:
dataSourceNames:
- ds_3
- ds_4
- ds_5
discoveryHeartbeatName: mgr-heartbeat
discoveryTypeName: mgr
discoveryHeartbeats:
mgr-heartbeat:
props:
keep-alive-cron: 'Q/5 * x *x x 2!

discoveryTypes:

mgr:
type: MySQL.MGR
props:
group-name: 558edd3c-02ec-1lea-9bb3-080027e39bd2
- LENCRYPT
encryptors:

aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
md5_encryptor:
type: MD5
tables:
t_encrypt:
columns:
user_id:
plainColumn: user_plain
cipherColumn: user_cipher
encryptorName: aes_encryptor
order_1id:
cipherColumn: order_cipher

encryptorName: md5_encryptor

L RP AL

AR EES

shardingAlgorithms:
# algorithmName HHHFIEE, FTHEMRIEHN shardingAlgorithmName JE1E—%
<algorithmName>:
# type Ml props, WEZEHNERE: https://shardingsphere.apache.org/document/
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current/cn/user-manual/common-config/builtin-algorithm/sharding/
type: xxx
props:
XXX XXX

JI/IE S RES

encryptors:
# encryptorName HHAFHEE, TEMMEIMMHE encryptorName JEME—E
<encryptorName>:
# type fil props, EZHEMBNERIE: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/encrypt/

type: xxx
props:
XXX XXX
B 7 B RA
loadBalancers:

# loadBalancerName HA/JEE, FTEMILE 5 EHMMNHM loadBalancerName J&1E—5k
<loadBalancerName>:
# type fll props, WESHERE S EAEIIENESL: https: //shardingsphere.apache.org/
document/current/cn/user-manual/common-config/builtin-algorithm/load-balance/
type: xxx
props:
XXX XXX

W RIR

loadBalancers:
# shadowAlgorithmName HIFHFHE7E, FFEMGZFAEMNIHAE shadowAlgorithmNames JEME—E
<shadowAlgorithmName>:
# type fll props, WHEFE FENERIL: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/shadow/
type: xxx
props:
XXXE XXX
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# discoveryTypeName HHHF$EIE, ToBMEHRZELZIFNFE discoveryTypeName J&M—%
type: xxx
props:
XXX: XXX
JDBC KXz
HRER

ShardingSphere-JDBC #2f£ 7 JDBC JXzfj, AJPAGEISACERERIAIEH, JoiasE s,
WA AR

org.apache.shardingsphere.driver.ShardingSphereDriver
URL ic &

+ DL jdbc:shardingsphere: N4

s BECEXME: xxx.yaml, BB XS YAML Al E—3
L= &a)IES WL

- JCRTERFRTN AL BRAZ N B S
- classpath: RIZEFRRMNISIRIZHINEAL B S
RIED TR

1. 5] A\ Maven fK#fi

<dependency>

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

2. XN

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

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

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

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

//
}
}
}
o fS R B R
String driverClassName = "org.apache.shardingsphere.driver.ShardingSphereDriver";

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

// PA HikaricP Jfil

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

String sql = "SELECT 1i.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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ML BRI

Jn#, classpath H' config.yaml Ft & X ) JDBC URL:

jdbc:shardingsphere:classpath:config.yaml

hn#ga it #& 129 config.yaml Bt & X JDBC URL:

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

4.1.2 Java API
/mf/\

1B} 71

Java API J& ShardingSphere-JDBC H Al Bl B /7 sUAYFEAY, HANECE RAER 5L Java APT B E
iz

Java APL ZREBHRRRIENVEE TR, EETREEL WA TS AN MEM,

il 20 2R

5] \ Maven f{ii

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

IR
ShardingSphere-JDBC HY Java API FH Database #FR, 12171, HIRRES. MRS IS AL E A
o

jfild ShardingSphereDataSourceFactory 1.J 6l ShardingSphereDataSource SEE H JDBC HIFRIERE
[ DataSource,

String databaseName = "foo_schema"; // {824 Database #F§

ModeConfiguration modeConfig = ... // MEBfHEN

Map<String, DataSource> dataSourceMap = ... // HEESEHEE
Collection<RuleConfiguration> ruleConfigs = ... // & E{RHI
Properties props = ... // MEEMEAE

DataSource dataSource = ShardingSphereDataSourceFactory.

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

BAIEEIE S WAL E,
BARIRIEEES WA R E
MU TES WAL E

\
N

N

il PR R D5

AJ#IT DataSource IZEFF{H HJF 4 JDBC, ¢ JPA. Hibernate, MyBatis % ORM HEZL,
PAEAE JTDBC 75 X9l :

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

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

P B
HRER
JBIT Java API 75 B IBf TR,
SERFE

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

AIAC B
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Standalone /A fLHL B

KA FRorg.apache.shardingsphere.mode.repository.standalone.StandalonePersistRepositoryConfiguration

FIACE R

BFR | BERE | Wi
type | String SN N i
props | Properties | FiAfLGEMTFRE M

Cluster £FA{LACE

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

GILOA =14

TR BAERE | TR

type String Fe A G
namespace | String FEf LA 44 23 ()
server-lists | String TR
props Properties | FANGENTFREME

1. A= R Ao F SRR R
2. EEEAES BT ZooKeeper FMHIL,

(R

3] A\ Maven f{Xii#i,

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

</dependency>

TE: 5% ${latest.release.version} B NLIRHIRA S,
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ML BRI

Standalone JB1 71

ModeConfiguration modeConfig = createModeConfiguration();
Map<String, DataSource> dataSourceMap = ... // HEEIEHEE
Collection<RuleConfiguration> ruleConfigs = ... // & E{RHI
Properties props = ... // MEEMEAE

DataSource dataSource = ShardingSphereDataSourceFactory.

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

private ModeConfiguration createModeConfiguration() {
return new ModeConfiguration("Standalone'", new
StandalonePersistRepositoryConfiguration("H2", new Properties()), true);

}

Cluster 21713 (H#E77)

ModeConfiguration modeConfig = createModeConfiguration();
Map<String, DataSource> dataSourceMap = ... // HEEIEHEE
Collection<RuleConfiguration> ruleConfigs = ... // % ERBN
Properties props = ... // H&EEIEEE

DataSource dataSource = ShardingSphereDataSourceFactory.

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

private ModeConfiguration createModeConfiguration() {

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

HRZ%

» ZooKeeper {FM 04 5 H
s FEAMCGERBITEN, ES W ER A QIS
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BHia e
HRIER

ShardingSphere-JDBC X H# A HIEHIE A TDBC JXaA1IE M,
AT, 8T IAVA APT Y75 L B H R IR,

PSR

1. 5] \ Maven i

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

FE: 1% s{latest.release.version} BUHEFRIIRAE,

W B R

ModeConfiguration modeConfig = // HEIBfTHEI

Map<String, DataSource> dataSourceMap = createDataSources();
Collection<RuleConfiguration> ruleConfigs = ... // & E{RHT
Properties props = ... // HEEMEAE

DataSource dataSource = ShardingSphereDataSourceFactory.

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

private Map<String, DataSource> createDataSources() {
Map<String, DataSource> dataSourceMap = new HashMap<>();
// BCEZE 1 DEERRE
HikariDataSource dataSourcel = new HikariDataSource();
dataSourcel.setDriverClassName("com.mysql.jdbc.Driver'");
dataSourcel.setJdbcUr1("jdbc:mysql://localhost:3306/ds_1");
dataSourcel.setUsername("root");
dataSourcel.setPassword("");
dataSourceMap.put("ds_1", dataSourcel);

/] BESE 2 NEEER

HikariDataSource dataSource2 = new HikariDataSource();
dataSource2.setDriverClassName("com.mysql.jdbc.Driver'");
dataSource2.setJdbcUr1("jdbc:mysqgl://localhost:3306/ds_2");
dataSource2.setUsername("root");
dataSource2.setPassword("");
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dataSourceMap.put("ds_2", dataSource2);

[T

FIN|/Z Apache ShardingSphere [H A AJ R —&153. AETi/2 ShardingSphere-JDBC (] Java #iIIIAL &
SEFM,

Blaor ke
HRER

B8 P Java APT MUNEC E RV P BERIEE RS Java RASHI77K, S8R ShardingSphereDataSource
MNRAIOIEE, Java API FBCE 7T ARE RiE, IR ERKIEIMY jar CUELEETS 5 ARSI 25 R 51,

ACEA

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

o RACE

KA FR: org.apache.shardingsphere.sharding.api.config.ShardingTableRuleConfiguration
CITLGA =136

TR By WA LN

log icTable String 73 BRI

a ctualDa taNodes (?) String HEHETR S + RAGARK, | (R IER S 25
PUNUR B, 2R | RATRERBUET A,
PUE S0, XHRMTR | BT RS ER
X 733k HPE BERYR G5

TR

dat abaseSh ardingS | S harding Strateg | 73RN {5 FH BRIA 70 R SR

trategy (?) yConfig uration

tableSh ardingS trat- | S harding Strateg | 73 #&REME EE FHERIA 0 2R R

egy (?) yConfig uration

keyGe nerateS trategy | KeyG enerato rConfig | H %14 a% {5 FH BRI B8 3= B A Ak

) uration a
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Fahor i RACE

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

H4FR By Wi ERINME
logicTable String 73 IZHAR AR
act ualDataSources (?) | String BURIRAAR, Z208E | 25RE & EdER
PSRy ]
sh ardingStrategy (?) ShardingStrateg yCon- | 43 f7 #KH§ fEFHERIA > 2R
figuration
keyGe nerateStrategy | KeyGenerato rConfig- | H %14 a8 i BN B 8 F- 58 A ik
) uration A
53 R L
Pt e R

KA FK:org.apache.shardingsphere.sharding.api.config.strategy.sharding.StandardShardingStrategyConfiguration
AIC B

HFR BHERA | 1
shardingColumn String 7 A4 RR

shardingAlgorithmName | String 73 W BIEAAR

A0 RIS ACE

K45 org.apache.shardingsphere.sharding.api.config.strategy.sharding.ComplexShardingStrategyConfiguration
GIILGA -3

HFR B | A
shardingColumns String T RANERR, Z2DHIPUES 7 FR
shardingAlgorithmName | String 5 IR
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Hint 73 )7 SR AL B

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

R BaERA | TR
shardingAlgorithmName | String 73 W RIEAAR

A3 R R IC

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

oA PSR L B

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

e B | A
column String vagit WAL 7R i
keyGeneratorName | String AR RIEAR

BIRRBINEEN, WS ANED T IIEERK,

(7

1. SIEESSHIRFEMN R, key NEIRIFZ AR, value N DataSource M4 ;

2. B AN 5 ShardingRuleConfiguration, H AN R AT 53 A 5 ShardingTableRule-
Configuration, HPERES. | fERES, DUEIE A A M 702 RIS AN 0 R RIS FE2 5

3. VA ShardingSphereDataSourceFactory Xf %[ createDataSource 77i%, €l ShardingSphere-
DataSource,
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ML BRI

public final class ShardingDatabasesAndTablesConfigurationPrecise implements
ExampleConfiguration {

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

}

private ShardingRuleConfiguration createShardingRuleConfiguration() {
ShardingRuleConfiguration result = new ShardingRuleConfiguration();
result.getTables().add(getOrderTableRuleConfiguration());
result.getTables().add(getOrderItemTableRuleConfiguration());
result.getBindingTableGroups().add("t_order, t_order_item");
result.getBroadcastTables().add("t_address");
result.setDefaultDatabaseShardingStrategy (new
StandardShardingStrategyConfiguration("user_id", "inline"));
result.setDefaultTableShardingStrategy (new
StandardShardingStrategyConfiguration("order_id", "standard_test_tbl"));
Properties props = new Properties();
props.setProperty("algorithm-expression", "demo_ds_S${user_id % 23}");
result.getShardingAlgorithms().put("inline", new AlgorithmConfiguration(
"INLINE", props));
result.getShardingAlgorithms().put("standard_test_tbl", new
AlgorithmConfiguration("STANDARD_TEST_TBL", new Properties()));
result.getKeyGenerators() .put("snowflake", new AlgorithmConfiguration(
"SNOWFLAKE", new Properties()));

return result;

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

return result;

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

return result;
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private Map<String, DataSource> createDataSourceMap() {

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

result.put("demo_ds_0", DataSourceUtil.createDataSource("demo_ds_0"));

result.put("demo_ds_1", DataSourceUtil.createDataSource("demo_ds_1"));

return result;

1
}
WXz
C B BRI
- TR BRI
B

HRER

Java APTE AL B RS 70 B AT DTS fERIE T2 M7 =, AEEIM jar &2, HIHP R R EET java R
TAIE RS 7 B BRI ] PAE R RS 70 B I RE.

ACEA

KA4FR: org.apache.shardingsphere.readwritesplitting.api.ReadwriteSplittingRuleConfiguration

AT

ZFR By BiAH

d ataSources (+) | Collection<Rea dwriteSplittingDataSourceRuleConfigu- | 25 #(IEIRAL &
ration>

loa dBalancers | Map<String, AlgorithmConfiguration> M S B 5 5 TR

(*) H
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B DR B

RAFR: org.apache.shardingsphere.readwritesplitting.api.rule.ReadwriteSplittingDataSourceRuleConfiguration

FIACE R

H4FR By WiRA ERINME
name String BE 7 BRI AR
staticStrategy Sta  ticReadwriteSp | #SIEE 7 EECE
littingStrateg yConfig-
uration
d ynamicStrategy Dyna micReadwriteSp | Zh&EE 7 EACE
littingStrateg yConfig-
uration
lo adBalancerName (?) | String BRENEIEEIRLIR | iR B EE

KA FK  org.apache.shardingsphere.readwritesplitting.api.strategy.StaticReadwriteSplittingStrategyConfiguration

Al E

HAFR B ERA WiRA
writeDataSourceName | String 5 IR AR
readDataSourceNames | List<String> | I2EEEIEIRAIFE

K44 ¥R org.apache.shardingsphere.readwritesplitting.api.strategy. DynamicReadwriteSplittingStrategyConfiguration

Al B

AR By WiRA ERINME
auto AwareData- | String BRI IZ AR
SourceName JRAAFR

writeDat aSource- | String BERE LR, FER | true
QueryEnabled (?) AR &

BB, S WNE NS BREYIR, E—SE RS, 20N 55,

B R

1. BSINERS 7 B AR R
2. RENBIIMEE
3. RS 2 EEETR
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ML BRI

public DataSource getDataSource() throws SQLException {

ReadwriteSplittingDataSourceRuleConfiguration dataSourceConfig = new
ReadwriteSplittingDataSourceRuleConfiguration(

"demo_read_query_ds", new
StaticReadwriteSplittingStrategyConfiguration("demo_write_ds",

Arrays.asList("demo_read_ds_0", "demo_read_ds_1")), null,'"demo_
weight_1b");

Properties algorithmProps = new Properties();

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

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

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

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

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

Properties props = new Properties();

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

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

}

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

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

0"));
result.put("demo_read_ds_1", DataSourceUtil.createDataSource("demo_read_ds_
1))
return result;
}
HX2%

o DR BE 0
- YAML ACE: BRE 7 E
« Spring Boot Starter: 573 &

« Spring A=A 5 E
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AR
ACEAH

org.apache.shardingsphere.transaction.config.TransactionRuleConfiguration

A E R
€L B | B
defaultType String ERINF S5
providerType (?) | String HERALE R
props (?) Properties | 55 @ AL E

=

HRER

JEIT Java API F7xME & n] FHFLNIAC S,

MCEAH

KA FR: org.apache.shardingsphere.dbdiscovery.api.config.DatabaseDiscoveryRuleConfiguration AJfiC
BHEE:

TR By WiRH
dataSources (+) Collection<Datab aseDiscoveryDataSourceRuleConfig- | FHEJRALE
uration>

disco veryHeartbeats | Map<String, DatabaseDiscoveryHeartBeatConfigura- | RO BkELE

(+) tion>
discoveryTypes (+) Map<String, AlgorithmConfiguration> BOHE R R A
(=S
B B

K5 org.apache.shardingsphere.dbdiscovery.api.config.rule.DatabaseDiscoveryDataSourceRuleConfiguration

AIAC B

4.1. ShardingSphere-JDBC 88



Apache ShardingSphere document, v5.2.0

HFR Hymy BiAA
groupName (+) String AR R IR A4 R
dataSourceNames (+) Collec- BHEIRAAFR, 2 N EEETRHIE S 73 FRan : ds_0, ds_1
tion<String>
d iscoveryHeartbeatName | String T OB AR
(+)
discoveryTypeName (+) String AR A B4 7R
OBk E

K44 ¥R org.apache.shardingsphere.dbdiscovery.api.config.rule.DatabaseDiscoveryHeartBeatConfiguration

Al E

e i A EITENT iR .
NN

props (+) Pr oper ties 0 Bk R M A E,
keep-alive-cron &
PEBLE cron RIER,
. fo/5*xEx

Bl e R BRI B

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

HAFR BHERA | TiRA
type (+) | String BAmPE A BIZRA 40 MySQL.MGR
props (?) | Properties | HEEZIZRAIACE, 41 MGR [ group-name J& AL E

BAED IR

1. 5] N\ Maven {&K#fi

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

FE: 1#HE ${latest.release.version} EHHEFRIIRA S,
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AL BRI

/] FIEEHER ds_0, ds_1, ds_2

Map<String, DataSource> dataSourceMap = new HashMap<>(3, 1);
dataSourceMap.put("ds_0", createDataSourcel("primary_demo_ds"));
dataSourceMap.put("ds_1", createDataSource2("primary_demo_ds"));

dataSourceMap.put("ds_2", createDataSource3("primary_demo_ds"));

DataSource dataSource = ShardingSphereDataSourceFactory.createDataSource("database_
discovery_db", dataSourceMap, Arrays.aslList(createDatabaseDiscoveryConfiguration(),
createReadwriteSplittingConfiguration()), null);

private static DatabaseDiscoveryRuleConfiguration
createDatabaseDiscoveryConfiguration() {

DatabaseDiscoveryDataSourceRuleConfiguration dataSourceRuleConfiguration = new
DatabaseDiscoveryDataSourceRuleConfiguration("readwrite_ds", Arrays.aslList("ds_0,
ds_1, ds_2"), "mgr-heartbeat", "mgr");

return new DatabaseDiscoveryRuleConfiguration(Collections.
singleton(dataSourceRuleConfiguration), createDiscoveryHeartbeats(),
createDiscoveryTypes());

}

private static ReadwriteSplittingRuleConfiguration

createReadwriteSplittingConfiguration() {
ReadwriteSplittingDataSourceRuleConfiguration dataSourceConfigurationl = new

ReadwriteSplittingDataSourceRuleConfiguration("replica_ds", new

DynamicReadwriteSplittingStrategyConfiguration("readwrite_ds", true), "");
return new ReadwriteSplittingRuleConfiguration(Arrays.

asList(dataSourceConfigurationl), Collections.emptyMap());

}

private static Map<String, AlgorithmConfiguration> createDiscoveryTypes() {
Map<String, AlgorithmConfiguration> discoveryTypes = new HashMap<>(1, 1);
Properties props = new Properties();
props.put("group—-name", "558edd3c-02ec-11ea-9bb3-080027e39bd2");
discoveryTypes.put("mgr", new AlgorithmConfiguration("MGR", props));
return discoveryTypes;

private static Map<String, DatabaseDiscoveryHeartBeatConfiguration>
createDiscoveryHeartbeats() {
Map<String, DatabaseDiscoveryHeartBeatConfiguration>
discoveryHeartBeatConfiguration = new HashMap<>(1, 1);
Properties props = new Properties();
props.put("keep-alive-cron", "0/5 x * x % ?2");
discoveryHeartBeatConfiguration.put("mgr-heartbeat", new
DatabaseDiscoveryHeartBeatConfiguration(props));

return discoveryHeartBeatConfiguration;
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« Spring Boot Starter: 75 AJ AL E

« Spring @i44=3 (Al & Al AL E
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HRER

AR Java API MUNECE R VFH P BERIEE RS Java fRASHI773K, FEMK ShardingSphereDataSource
XNRAANE, Java API RUECE 7T AR RiE, AHRZEMRBELIMNY jar ELRLREDS AR AIR LSS R S8,

SRR

ACEA

KA FK: org.apache.shardingsphere.encrypt.api.config.EncryptRuleConfiguration

A
AR HymAd Wi R
2N
fH
tables (+) Collectio P =y
n<EncryptTableRu leCon-
figuration>
encryptors (+) Map<String, Algorit hm- | AIfEHEEELRHIALE
Configuration>
query  WithCi- | boolean B FERMEYHITER, EAEXXYIRE | true
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T R

KAFR: org.apache.shardingsphere.encrypt.api.config.rule.EncryptTableRuleConfiguration
A e

AR G it Wi A
name String RAATE
columns (+) Co llection<EncryptColu mnRuleConfigu- | A% FIHLNIEL & 517
ration>
q  ueryWithCipherCol- | boolean AR IE A & B BT
umn (?) #=if
g SR

KR org.apache.shardingsphere.encrypt.api.config.rule.EncryptColumnRuleConfiguration

Al E

€ BERA |

logicColumn String BRI

cipherColumn String BN AFR
assistedQueryColumn (?) String A5 B A 44 AR
plainColumn (?) String JF LA A4 FR

encryptorName String W HNNE IR AR
assistedQueryEncryptorName | String E LBl R
queryWithCipherColumn (?) | boolean | ZAIJ& 7 i FINE S TEM

TN SR

KAFR: org.apache.shardingsphere.infra.config.algorithm.AlgorithmConfiguration
A e

HFR BHERA | UiRA

name String |1} Ry i
type String PI[1): i R i
properties | Properties | NIfE&ZELEHECE

BIRRBINEEN, WEUNEINESRYIR,
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PP IR

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

2. GIIEMMEHNN R EncryptRuleConfiguration, FHHIIEMN RHINNZER NS EncryptTableRule-
Configuration, HNEEEFSEL

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

ML BRI

public final class EncryptDatabasesConfiguration implements ExampleConfiguration {

@Override
public DataSource getDataSource() {

Properties props = new Properties();

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

EncryptColumnRuleConfiguration columnConfigAes = new
EncryptColumnRuleConfiguration("username", "username", "", "username_plain", "name_
encryptor", null);

EncryptColumnRuleConfiguration columnConfigTest = new
EncryptColumnRuleConfiguration("pwd", "pwd", "assisted_query_pwd", "", "pwd_
encryptor", null);

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

Map<String, AlgorithmConfiguration> encryptAlgorithmConfigs = new
LinkedHashMap<>(2, 1);

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

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

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

try {

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

} catch (final SQLException ex) {

ex.printStackTrace();
return null;
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SIRE

ACEA

RAFR: org.apache.shardingsphere.shadow.api.config.ShadowRuleConfiguration
A

HFR Fmm Wi

dataSources Map<String, ShadowData SourceConfigu- | 5 T £HE I B 5t 44 R A0
ration> [

tables Map<String, Shado wTableConfiguration> | £ FRAMFECE

shadowAlgorithms Map<String, Alg orithmConfiguration> AR REZ Y i ] T

defaul tShadowAlgorithm- | String LN = R

Name

s ER TR

R4 FR: org.apache.shardingsphere.shadow.api.config.datasource.ShadowDataSourceConfiguration

AIAC B

FFR Bmmd | iRA
productionDataSourceName | String AP BARIRAA PR
shadowDataSourceName String T BARIR AR
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R E

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

HFR pmrmy Wi
dataSourceNames Collection<String> | 5T FRKPk T EHR IR PRI R

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

W PRI E

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

AR | BEEE | Ui
type | String AR R
props | Properties | & TR IARLE

RIRRRINEERE, WEUNEY rRERYI%R,

(e

1. A T RURE TR,
2. FLEF TR

- FLER TR

- BLER TR

- ERER TR

AL BRI

public final class ShadowConfiguration {

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

}

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

result.put("ds_shadow", DataSourceUtil.createDataSource("shadow_demo_ds"));
return result;

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

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

return result;

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

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

return result;

private Map<String, AlgorithmConfiguration>

createShadowAlgorithmConfigurations() {

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

Properties userIdInsertProps = new Properties();

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

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

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

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

return result;
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SRR

RAFR: org.apache.shardingsphere.parser.config.SQLParserRuleConfiguration
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ey BAEFEA iR

sqlCommentParseEnabled (?) | boolean e RN SQL IERE

parseTreeCache (?) CacheOption | fENTIEIAM AR AL E

sqlStatementCache (?) CacheOption | SQL BAJIAMMSZFILE
AR 70 B

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

AIELEE
PR 88 2K | Ui ERINME
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1. WEAMEFIE
2. BEMATEE
3. (ERHTS 1 M@ AT SQL

WL B R

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

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

SQLVisitorEngine visitorEngine = new SQLVisitorEngine("MySQL", "STATEMENT", false,
new Properties());

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

X%
« YAML Bt : SQL fi#tT
« Spring Boot Starter: SQL f##fT
« Spring finf4Z3E]: SQI fEtfT
SQL %

ACEAL

KH4HR: org.apache.shardingsphere.sgltranslator.api.config.SQLTranslatorRuleConfiguration
CITIOA =13

e BamARA | i
type String SQL BHixdsiy

useOrigina ISQLWhenTranslatingFailed (?) | boolean | SQL EHiFE & F R 4h SQL 4Rz fT
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gl
HRIER

ShardingSphere #fi5E TIRZIHEE, BN, 2FED A, BEE, &AM, BUERESE, XLEREM Al
DARMGHATEER], thal DAL R, T2 T JAVA APT (YR ERBI,

W BRI

/] PRECE
private ShardingRuleConfiguration createShardingRuleConfiguration() {
ShardingRuleConfiguration result = new ShardingRuleConfiguration();
result.getTables().add(getOrderTableRuleConfiguration());
result.setDefaultDatabaseShardingStrategy (new
StandardShardingStrategyConfiguration("user_id", "inline"));
result.setDefaultTableShardingStrategy (new
StandardShardingStrategyConfiguration("order_id", "standard_test_tbl"));
Properties props = new Properties();
props.setProperty("algorithm-expression", "demo_ds_S${user_id % 2}");
result.getShardingAlgorithms().put("inline", new AlgorithmConfiguration("INLINE
", props));
result.getShardingAlgorithms().put("standard_test_tbl", new
AlgorithmConfiguration("STANDARD_TEST_TBL", new Properties()));
result.getKeyGenerators().put("snowflake", new AlgorithmConfiguration(
"SNOWFLAKE", new Properties()));
return result;

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

return result;

/] BEEE o SR E
private static ReadwriteSplittingRuleConfiguration
createReadwriteSplittingConfiguration() {

ReadwriteSplittingDataSourceRuleConfiguration dataSourceConfigurationl new
ReadwriteSplittingDataSourceRuleConfiguration("replica_ds_0", new
DynamicReadwriteSplittingStrategyConfiguration("readwrite_ds_0", true), "");
ReadwriteSplittingDataSourceRuleConfiguration dataSourceConfiguration2 = new
ReadwriteSplittingDataSourceRuleConfiguration("replica_ds_1", new
DynamicReadwriteSplittingStrategyConfiguration("readwrite_ds_1", true), "");
Collection<ReadwriteSplittingDataSourceRuleConfiguration> dataSources = new

LinkedList<>();
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dataSources.add(dataSourceRuleConfigurationl);
dataSources.add(dataSourceRuleConfiguration2);
return new ReadwriteSplittingRuleConfiguration(dataSources, Collections.
emptyMap()) ;
}

/] BHEERIIECE
private static DatabaseDiscoveryRuleConfiguration
createDatabaseDiscoveryConfiguration() {

DatabaseDiscoveryDataSourceRuleConfiguration dataSourceRuleConfigurationl = new
DatabaseDiscoveryDataSourceRuleConfiguration("readwrite_ds_0", Arrays.asList("ds_0,
ds_1, ds_2"), "mgr-heartbeat", "mgr");

DatabaseDiscoveryDataSourceRuleConfiguration dataSourceRuleConfiguration2 = new
DatabaseDiscoveryDataSourceRuleConfiguration("readwrite_ds_1", Arrays.asList("ds_3,
ds_4, ds_5"), "mgr-heartbeat", "mgr");

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

dataSources.add(dataSourceRuleConfigurationl);

dataSources.add(dataSourceRuleConfiguration2);

return new DatabaseDiscoveryRuleConfiguration(configs,
createDiscoveryHeartbeats(), createDiscoveryTypes());

}

private static DatabaseDiscoveryRuleConfiguration
createDatabaseDiscoveryConfiguration() {

DatabaseDiscoveryDataSourceRuleConfiguration dataSourceRuleConfiguration = new
DatabaseDiscoveryDataSourceRuleConfiguration("readwrite_ds_1", Arrays.asList("ds_3,
ds_4, ds_5"), "mgr-heartbeat", "mgr");

return new DatabaseDiscoveryRuleConfiguration(Collections.
singleton(dataSourceRuleConfiguration), createDiscoveryHeartbeats(),
createDiscoveryTypes());

}

private static Map<String, AlgorithmConfiguration> createDiscoveryTypes() {
Map<String, AlgorithmConfiguration> result = new HashMap<>(1l, 1);
Properties props = new Properties();
props.put("group—-name", "558edd3c-02ec-11ea-9bb3-080027e39bd2");
discoveryTypes.put("mgr", new AlgorithmConfiguration("MGR", props));
return result;

private static Map<String, DatabaseDiscoveryHeartBeatConfiguration>
createDiscoveryHeartbeats() {

Map<String, DatabaseDiscoveryHeartBeatConfiguration> result = new HashMap<>(1,
1);

Properties props = new Properties();

props.put("keep-alive-cron", "0/5 x * x % ?");

discoveryHeartBeatConfiguration.put("mgr-heartbeat", new
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DatabaseDiscoveryHeartBeatConfiguration(props));
return result;

// EAEmEELE
public EncryptRuleConfiguration createEncryptRuleConfiguration() {

Properties props = new Properties();

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

EncryptColumnRuleConfiguration columnConfigAes = new
EncryptColumnRuleConfiguration("username", "username", "", "username_plain", "name_
encryptor", null);

EncryptColumnRuleConfiguration columnConfigTest = new
EncryptColumnRuleConfiguration("pwd", "pwd", "assisted_query_pwd", "", "pwd_
encryptor", null);

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

Map<String, AlgorithmConfiguration> encryptAlgorithmConfigs = new LinkedHashMap
<>(2, 1);

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

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

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

return result;

RPN LW

R

ShardingRuleConfiguration ruleConfiguration = new ShardingRuleConfiguration();
// algorithmName HIAFIEE, FFEMDARIEHRID FHEZE K

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

// encryptorName HHF/EE, TEMNINEMNFH encryptorName J&iE—5K

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

Map<String, AlgorithmConfiguration> algorithmConfigs = new LinkedHashMap<>(1, 1);
algorithmConfigs.put("encryptorName", new AlgorithmConfiguration("xxx", new

Properties()));

S B IRk

// loadBalancerName HIMAJ45E, FTEMILE 7 EHNFE loadBalancerName J&M—3

// type Hl props, HESHEE 2EAEIMANERL: https://shardingsphere.apache.org/
document/current/cn/user-manual/common-config/builtin-algorithm/load-balance/
Map<String, AlgorithmConfiguration> algorithmConfigs = new HashMap<>(1l, 1);
algorithmConfigs.put("loadBalancerName", new AlgorithmConfiguration("xxx", new
Properties()));

RS

// shadowAlgorithmName HFFHEE, TWENFFEMIUIFH shadowAlgorithmNames JEME—%
// type Ml props, ESEHFENEBL: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/shadow/

Map<String, AlgorithmConfiguration> algorithmConfigs = new HashMap<>(1, 1);
algorithmConfigs.put("shadowAlgorithmName", new AlgorithmConfiguration("xxx", new
Properties()));

A

// discoveryTypeName HIFEE, TREMBEEELIFN A discoveryTypeName JBIE—2
Map<String, AlgorithmConfiguration> algorithmConfigs = new HashMap<>(1, 1);
algorithmConfigs.put("discoveryTypeName", new AlgorithmConfiguration("xxx", new

Properties()));
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4.1.3 Spring Boot Starter
faiST

ShardingSphere-JDBC #2771 Spring Boot Starter, fififf-%& # 1] AFEH (%A ShardingSphere-
JDBC #1 Spring Boot,

FEHIZD 3R

5| N\ Maven {53

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

</dependency>

Bl B Spring Boot &

ShardingSphere-JDBC [ Spring Boot J& AL B i1 Database #4F5, 12171, BHRFEES. MNESE LA
)@ ML B A A

# JIDBC BRELFR, (EEMERA, #HZSECkPSE ShardingSphere-IDBC 5 ShardingSphere-
Proxy.

spring.shardingsphere.database.name= # ZHELH, BRIAME: logic_db
spring.shardingsphere.mode.xxx= # IZfTHz

spring.shardingsphere.dataSource.xxx= # H{EIHES
spring.shardingsphere.rules.xxx= # MUI&ESE

spring.shardingsphere.props= # JEIHALE

BRATHETES WA E,
BARIRE S TES WA E,

M TES W E,

il PR D5

H#EE AR 77 NBI Al ShardingSphereDataSource; (% ShardingSphereDataSource Bf &£
JPA. Hibernate, MyBatis % ORM HEZEHEL &,

@Resource
private DataSource dataSource;
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BAACE

spring.shardingsphere.mode. type= # BT, AlLACE: Standalone, Cluster
spring.shardingsphere.mode.repository= # fA(LGERE,
spring.shardingsphere.mode.overwrite= # J&7{d HAHIA B8 S5t ALl &

L IkESay

spring.shardingsphere.mode.type=Standalone
spring.shardingsphere.mode.repository.type= # FiAfLG/FEIA
spring.shardingsphere.mode.repository.props.<key>= # fALGEMTEE
spring.shardingsphere.mode.overwrite= # J&75fifi A HIfD B8 SR A A E

A (HERF)

spring.shardingsphere.mode.type=Cluster
spring.shardingsphere.mode.repository.type= # RAfLGFERTY
spring.shardingsphere.mode.repository.props.namespace= # JEfftHLd44 %% E]
spring.shardingsphere.mode.repository.props.server-lists= # JFffAuLERHIE
spring.shardingsphere.mode.repository.props.<key>= # fAlLGEMTEE
spring.shardingsphere.mode.overwrite= # J&75fifi A HIAD B E SR AEE

1. AR IR o R SR A RS
2. EEHRR I BHEFFEH ZooKeeper TEMHIL,

BRI IR

1. 9| A\ MAVEN {&ii

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

</dependency>

FE: 1 ${latest.release.version} EBCNEFRIA S,
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ML BRI

L IkESay

spring.shardingsphere.mode.type=Standalone
spring.shardingsphere.mode.repository.type=File
spring.shardingsphere.mode.repository.props.path=.shardingsphere

spring.shardingsphere.mode.overwrite=false

A (HERF)

spring.shardingsphere.mode.type=Cluster
spring.shardingsphere.mode.repository.type=ZooKeeper
spring.shardingsphere.mode.repository.props.namespace=governance
spring.shardingsphere.mode.repository.props.server-lists=localhost:2181
spring.shardingsphere.mode.repository.props.retryIntervalMilliseconds=500
spring.shardingsphere.mode.repository.props.timeToLiveSeconds=60
spring.shardingsphere.mode.overwrite=false

MHX2%

« ZooKeeper {023 5{HEH
« - RGN, SN ER A GERTIE,

B IRACE
HRER
A PR AS M B

B EE FESX B0 MySQL, JE#EHA HikariCP, W DAEE iy H th #5048 22 3K 20 fl i #2 b, 24 fif
F ShardingSphere JDBC I, JDBC Vg S4BT & H JDBC i H WE X, HFH Shard-
ingSphere 7€ X, HHIXWAHETIPAZ%E K org.apache.shardingsphere.infra.datasource.
pool.creator.DataSourcePoolCreator, BIUIX T Alibaba Druid 1.2.9 &, fHH url W
TRBIFR jdbec-url EFUHATT A,
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{4 Ff INDI Zd 5

WIS RIE A JNDI BB EIEE, N AR (W Tomcat) H{# ] ShardingSphere-JDBC Hf, AJ{#
H spring.shardingsphere.datasource.${datasourceName}.jndiName RIFEHEIFEN—

RYLE,
SEIERE
i FH A MU S R

spring.shardingsphere.datasource.names= # EISEIREZN, 2 PMEIREHIES X5

# <actual-data-source-name> FTRESLZHHRIRZNR

spring.shardingsphere.datasource.
spring.shardingsphere.datasource.

JEIRBHA,  DARHIR Rt B B e BN i

spring.shardingsphere.datasource.

%, DARdREEERG B S BCE I

spring.shardingsphere.datasource.

DAESE R It ) S L E A

spring.shardingsphere.datasource.

R e R B B BCE

spring.shardingsphere.datasource.

HeRMt

<actual-data-source-name>.

<actual-data-source-name>

<actual-data-source-name>.

<actual-data-source-name>.

<actual-data-source-name>.

<actual-data-source-name>.

type= # HEFEEREIMELES

.driver-class-name= # i

jdbc-url= # #dE#E URL &
username= # FHEER4,
password= # FEEER, DA

.. BiEEEERY

IXXX>= #

{5 INDI B 5

spring.shardingsphere.datasource.

names= # BESHIRIEATR,

# <actual-data-source-name> F%/RESEIRIHAFR
spring.shardingsphere.datasource.<actual-data-source-name>.jndi-name= # %JE]7 INDI

Z M EARIRIZ S X 01

B R

1. 5| \ MAVEN f{i

<dependency>

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

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

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

</dependency>

FE: 1#HE ${latest.release.version} EU HEFRIIRA S,
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ML BRI

A5 FH AR M B D

# LB ESLHIETR

spring.

shardingsphere.

# MES 1 DMUEFE

spring.
spring.
spring.
spring.
spring.

# BLESR

spring.
spring.
spring.
spring.
spring.

shardingsphere.
shardingsphere.
shardingsphere.
shardingsphere.
shardingsphere.

2 MR
shardingsphere.
shardingsphere.
shardingsphere.
shardingsphere.
shardingsphere.

datasource.

datasource.
datasource.
datasource.
datasource.
datasource.

datasource.
datasource.
datasource.
datasource.
datasource.

names=dsl,ds2

dsl.
dsl.
ds1.
dsl.
dsl.

type=com.zaxxer.hikari.HikariDataSource
driver-class-name=com.mysql.jdbc.Driver
jdbc-url=jdbc:mysql://localhost:3306/ds1
username=root

password=

ds2.
ds2.
ds2.
ds2.
ds2.

type=com.zaxxer.hikari.HikariDataSource
driver-class-name=com.mysql.jdbc.Driver
jdbc-url=jdbc:mysql://localhost:3306/ds2
username=root

password=

{H ] INDI E R 5

# B ESHURETR

spring.

shardingsphere.

# FMESE 1 MEIER

spring.

# FEZE

spring.

shardingsphere.
2 MR

shardingsphere.

datasource

datasource.

datasource.

.names=ds1,ds2

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

ds2.jndi-name=java:comp/env/jdbc/ds2

PRI

FLMIJ2 Apache ShardingSphere [Hila Ak — & 77, AT /& ShardingSphere-JDBC i Spring Boot
Starter MNIACE =%,

Bl F

HRER

487> i Spring Boot Starter Bt '8 77 & H T FH SpringBoot W55 5%, REMSERAFEEHIAIA Sring-
Boot BLE#IUAL K Bean EHIVEES), FEMK ShardingSphereDataSource A RO, /DA AE R4S

T1E,
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SRR

spring.shardingsphere.datasource.names= # AHSEHREIRACE, ES%E 60t

# FRifES FrRACE
spring.shardingsphere.rules.sharding.tables.<table-name>.actual-data-nodes= # MH%{3
B + REHAW, WNRIIIE. 2 DRNGESI0ME, S inline RIAX, AR RMHCHIBIER S ZHER
AREREHRET R, AT R BIENEPRFRE N FEFRRA T RBER, 2578 st ENRA
A EER F S5 72 2 — B T i

# DPESRNG, SREFORBERBOAD RS, DUTAI AR e —

# HITE A RRIARIE D Rt
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.
standard.sharding-column= # 43 F%14Hk
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.
standard.sharding-algorithm-name= # % FEiEAFR

# ATZaRNEEar YR
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.complex.
sharding-columns= # 3 FFI4FR, ZMFIPUES 530
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.complex.
sharding-algorithm-name= # %3 EEAFR

# AT Hint 5 7Rl
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.hint.
sharding-algorithm-name= # 43 %A FK

# PRI, [R5

spring.shardingsphere.rules.sharding.tables.<table-name>.table-strategy.xxx= # &l

# BalnhRECE
spring.shardingsphere.rules.sharding.auto-tables.<auto-table-name>.actual-data-

sources= # HUEIEA

spring.shardingsphere.rules.sharding.auto-tables.<auto-table-name>.sharding-
strategy.standard.sharding-column= # %3 H%I%&Fx
spring.shardingsphere.rules.sharding.auto-tables.<auto-table-name>.sharding-
strategy.standard.sharding-algorithm-name= # H#7FHEZELHK

# A 2T H RIS L B
spring.shardingsphere.rules.sharding.tables.<table-name>.key-generate-strategy.
column= # zUFFIFI4FR
spring.shardingsphere.rules.sharding.tables.<table-name>.key-generate-strategy.key-

generator—-name= # 731\ FAIBEIELHR

spring.shardingsphere.rules.sharding.binding-tables[0]= # #iERMMNIFIFE
spring.shardingsphere.rules.sharding.binding-tables[1]= # ZhEFMNIFIF5E
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spring.shardingsphere.rules.sharding.binding-tables[x]= # #iEzMNI41E

spring.shardingsphere.rules.sharding.broadcast-tables[0]= # J f&FANIZIFE
spring.shardingsphere.rules.sharding.broadcast-tables[1]= # | #&z=HINI%I5E
spring.shardingsphere.rules.sharding.broadcast-tables[x]= # | #&RMNIZIZE

spring.shardingsphere.rules.sharding.default-database-strategy.xxx= # ZRINEUIEED K
&

spring.shardingsphere.rules.sharding.default-table-strategy.xxx= # ZRINF5F &G
spring.shardingsphere.rules.sharding.default-key-generate-strategy.xxx= # ZRIADFi=
gl

spring.shardingsphere.rules.sharding.default-sharding-column= # ZRIA% i HI&FK

# R RERE
spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm-name>.
type= # 7 RREENIAY
spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm-name>.

props.xxx= # 7R EIEEMEAE

# MIFAIRERE
spring.shardingsphere.rules.sharding.key-generators.<key-generate-algorithm-name>.
type= # i EAIHE LR
spring.shardingsphere.rules.sharding.key-generators.<key-generate-algorithm-name>.

props.xxx= # A FHIE LR L E

BRI, EEUNED R ERYIRMANE D M FEHIRIER K,

FEREI ATRIAZARIRTT AT DMER ${. ..y 80 $->{...}, {HAT# 5 Spring AL AIEIEX
PEENAFIREE, RIAE Spring PR T RIAZARIRFRIER $->{.. .}

PP IR

1. 1£ SpringBoot XX fFHHEL BEWE 7 AN, EEEIETE. 2R AN, 2REEFIEEDT
2. J33)) SpringBoot 127, = HINMEMACE, H#I4A1L ShardingSphereDataSource,

MR

spring.shardingsphere.mode.type=Standalone
spring.shardingsphere.mode.repository.type=File
spring.shardingsphere.mode.overwrite=true

spring.shardingsphere.datasource.names=ds-0,ds-1
spring.shardingsphere.datasource.ds-0.jdbc-url=jdbc:mysql://localhost:3306/demo_ds_

0?serverTimezone=UTC&useSSL=false&useUnicode=true&characterEncoding=UTF-8

spring.shardingsphere.datasource.ds-0.type=com.zaxxer.hikari.HikariDataSource
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spring.shardingsphere.datasource.ds-0.driver-class-name=com.mysql.jdbc.Driver
spring.shardingsphere.datasource.ds-0.username=root
spring.shardingsphere.datasource.ds-0.password=

spring.shardingsphere.datasource.ds-1.jdbc-url=jdbc:mysql://localhost:3306/demo_d
1?serverTimezone=UTC&useSSL=false&useUnicode=true&characterEncoding=UTF-8
spring.shardingsphere.datasource.ds-1.type=com.zaxxer.hikari.HikariDataSource
spring.shardingsphere.datasource.ds-1.driver-class—-name=com.mysql.jdbc.Driver
spring.shardingsphere.datasource.ds-1.username=root

spring.shardingsphere.datasource.ds-1.password=

spring.shardingsphere.rules.sharding.default-database-strategy.standard.sharding-
column=user_1id
spring.shardingsphere.rules.sharding.default-database-strategy.standard.sharding-
algorithm-name=database-inline
spring.shardingsphere.rules.sharding.binding-tables[0]=t_order,t_order_item
spring.shardingsphere.rules.sharding.broadcast-tables=t_address

spring.shardingsphere.rules.sharding.tables.t_order.actual-data-nodes=ds-$->{0..1
t_order_$->{0..1}
spring.shardingsphere.rules.sharding.tables.t_order.table-strategy.standard.
sharding-column=order_-id
spring.shardingsphere.rules.sharding.tables.t_order.table-strategy.standard.
sharding-algorithm-name=t-order-inline

spring.shardingsphere.rules.sharding.tables.t_order.key-generate-strategy.
column=order_-id
spring.shardingsphere.rules.sharding.tables.t_order.key-generate-strategy.key-
generator-name=snowflake

spring.shardingsphere.rules.sharding.tables.t_order_item.actual-data-nodes=ds-$->
{0..1}.t_order_item_$->{0..1}
spring.shardingsphere.rules.sharding.tables.t_order_item.table-strategy.standard.
sharding-column=order_1id
spring.shardingsphere.rules.sharding.tables.t_order_item.table-strategy.standard.
sharding-algorithm-name=t-order-item-inline

spring.shardingsphere.rules.sharding.tables.t_order_item.key-generate-strategy.
column=order_item_1id
spring.shardingsphere.rules.sharding.tables.t_order_item.key-generate-strategy.ke
generator—-name=snowflake

spring.shardingsphere.rules.sharding.sharding-algorithms.database-inline.
type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.database-inline.props.
algorithm-expression=ds-$->{user_id % 2}
spring.shardingsphere.rules.sharding.sharding-algorithms.t-order-inline.type=INLI

spring.shardingsphere.rules.sharding.sharding-algorithms.t-order-inline.props.

S_

To

y-

NE
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algorithm-expression=t_order_s$->{order_id % 2}
spring.shardingsphere.rules.sharding.sharding-algorithms.t-order-item-inline.
type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.t-order-item-inline.props.
algorithm-expression=t_order_item_$->{order_id % 2}

spring.shardingsphere.rules.sharding.key-generators.snowflake.type=SNOWFLAKE

HXZ%
- BORHE: BdES R
- JPRERERE: BdE R
BE I E
HRER
1325 73 & Spring Boot Starter A& 77 #Ui&H T A SpringBoot FNV555%, REMS B AREEEHIAIH Sring-

Boot AL & #Jif{t. I Bean EHEE /], 5K ShardingSphereDataSource X %105, J/D AL E I YwAD
Tk,

spring.shardingsphere.datasource.names= # HWEERIFACE, HES% 6 HTM

spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.static-strategy.write-data-source-name= # 5 ZEEEIRZM
spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.static-strategy.read-data-source-names= # IZZEEHEFLIFR, 2 MMNEHETR
P GRS ]
spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.load-balancer—-name= # FIIIHIHE L

# MEEERIAE
spring.shardingsphere.rules.readwrite-splitting.load-balancers.<load-balance-
algorithm-name>.type= # fZRIHE LA
spring.shardingsphere.rules.readwrite-splitting.load-balancers.<load-balance-
algorithm-name>.props.xxx= # EHIMHE DR A E
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BhASE T

spring.shardingsphere.datasource.names= # AHSEHREIRACE, ES%E 60t

spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.dynamic-strategy.auto-aware-data-source-name= # HiEELIMZHEEHER
ey
spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.dynamic-strategy.write-data-source-query-enabled= # BEZERH L,
JE TR S AR IR
spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.load-balancer—-name= # HEIJMEE LR

# EEEEIAIE
spring.shardingsphere.rules.readwrite-splitting.load-balancers.<load-balance-
algorithm-name>.type= # fEIyMEIEIA
spring.shardingsphere.rules.readwrite-splitting.load-balancers.<load-balance-
algorithm-name>.props.xxx= # FEIEEEEEICE

BB, 82 WNE NS IREYIR, B -5 ErEE, 20T 5,

(g

1. BSINEES 7 B A E R
2. RENBIIMEE
3. RS 0 EEETR

M BRI

spring.shardingsphere.rules.readwrite-splitting.data-sources.readwrite_ds.static-
strategy.write-data-source-name=write-ds
spring.shardingsphere.rules.readwrite-splitting.data-sources.readwrite_ds.static-
strategy.read-data-source-names=read-ds-0,read-ds-1
spring.shardingsphere.rules.readwrite-splitting.data-sources.readwrite_ds.load-
balancer-name=round_robin
spring.shardingsphere.rules.readwrite-splitting.load-balancers.round_robin.
type=ROUND_ROBIN
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HRER

Spring Boot Starter FtE /7 7UEH T H SpringBoot FV 5547 5, REAS i K AR EHUFIF SpringBoot
BB WG K Bean EHIAE S, HBN5EM ShardingSphereDataSource X R AII%,

SRR

spring.shardingsphere.datasource.names= # AR E, HES%6HTM

spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.dynamic-strategy.auto-aware-data-source-name= # HIEZE LK IMANZELE
ey i

spring.shardingsphere.rules.database-discovery.data-sources.<database-discovery-
data-source-name>.data-source-names= # ZUEIEAIR, 2 MEUERAES 20 @: ds_0, ds_1
spring.shardingsphere.rules.database-discovery.data-sources.<database-discovery-
data-source—name>.discovery-heartbeat-name= # il OBk
spring.shardingsphere.rules.database-discovery.data-sources.<database-discovery-
data-source-name>.discovery-type-name= # HdEZE K FIZEAIZFR
spring.shardingsphere.rules.database-discovery.discovery-heartbeats.<discovery-
heartbeat-name>.props.keep-alive-cron= # cron FRIAI, U: '0/5 * * % * 2!
spring.shardingsphere.rules.database-discovery.discovery-types.<discovery-type-
name>.type= # FHEFELIZEA, 40: MySQL.MGR
spring.shardingsphere.rules.database-discovery.discovery-types.<discovery-type-
name>.props.group-name= # FHEFELZIMRANESEL, W MGR 1Y group-name

(g

1. 5|\ MAVEN 1#i

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

</dependency>
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TE: 5% ${latest.release.version} B NLIRHIRAE,

ML BRI

spring.shardingsphere.datasource.names=ds-0,ds-1,ds-2
spring.shardingsphere.datasource.ds-0.jdbc-url = jdbc:mysql://127.0.0.1:13306/
primary_demo_ds?serverTimezone=UTC&useSSL=false
spring.shardingsphere.datasource.ds-0.username=root
spring.shardingsphere.datasource.ds-0.password=
spring.shardingsphere.datasource.ds-0.type=com.zaxxer.hikari.HikariDataSource
spring.shardingsphere.datasource.ds-0.driver-class—-name=com.mysql.cj.jdbc.Driver

spring.shardingsphere.datasource.ds-1.jdbc-url = jdbc:mysql://127.0.0.1:13307/
primary_demo_ds?serverTimezone=UTC&useSSL=false
spring.shardingsphere.datasource.ds-1.username=root
spring.shardingsphere.datasource.ds-1.password=
spring.shardingsphere.datasource.ds-1.type=com.zaxxer.hikari.HikariDataSource

spring.shardingsphere.datasource.ds-1.driver-class—-name=com.mysql.cj.jdbc.Driver

spring.shardingsphere.datasource.ds-2.jdbc-url = jdbc:mysql://127.0.0.1:13308/
primary_demo_ds?serverTimezone=UTC&useSSL=false
spring.shardingsphere.datasource.ds-2.username=root
spring.shardingsphere.datasource.ds-2.password=
spring.shardingsphere.datasource.ds-2.type=com.zaxxer.hikari.HikariDataSource
spring.shardingsphere.datasource.ds-2.driver-class-name=com.mysql.cj.jdbc.Driver

spring.shardingsphere.rules.readwrite-splitting.data-sources.replica_ds.dynamic-

strategy.auto-aware-data-source-name=readwrite_ds

spring.shardingsphere.rules.database-discovery.data-sources.readwrite_ds.data-
source-names=ds-0, ds-1, ds-2
spring.shardingsphere.rules.database-discovery.data-sources.readwrite_ds.discovery-
heartbeat-name=mgr-heartbeat
spring.shardingsphere.rules.database-discovery.data-sources.readwrite_ds.discovery-
type-name=mgr
spring.shardingsphere.rules.database-discovery.discovery-heartbeats.mgr-heartbeat.
props.keep-alive-cron=0/5 *x * x % ?
spring.shardingsphere.rules.database-discovery.discovery-types.mgr.type=MGR
spring.shardingsphere.rules.database-discovery.discovery-types.mgr.props.
groupName=b13df29e-90b6-11e8-8d1b-525400fc3996
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HXz%

= A R ORI

JAVA API: &n]HECE

- YAML i &: &r]ffcE

« Spring a4 =S = A] AL E

Bl

HRER

4N Spring Boot Starter Bt & 77 & H T H SpringBoot M55, REMERATEEHIFIA Sring-
Boot At B #JUA. I Bean EHEVEE /], 52K ShardingSphereDataSource X RO, Jl/D AL HYREL

TAFo

SR

spring.shardingsphere.datasource.names= # HIEEIRHEACE, 1ESEFH T

spring.shardingsphere.rules.encrypt.tables.<table-name>.

BRI E A ES T E R

spring.shardingsphere.rules.encrypt.

cipher-column= # %4 FR

spring.shardingsphere.rules.encrypt.

assisted-query-column= # ZHFI|ZFR

spring.shardingsphere.rules.encrypt.

plain-column= # JEZFI4HK

spring.shardingsphere.rules.encrypt.

encryptor-name= # HIEEIELFR

# SRR E

spring.shardingsphere.rules.encrypt.

RG]
spring.shardingsphere.rules.encrypt

# IERIEEMEACE

spring.shardingsphere.rules.encrypt

AIESCHNIEOLT, AT LA R A BT 1

tables.

tables.

tables.

tables.

<table-name>.

<table-name>.

<table-name>.

<table-name>.

query-with-cipher-column= #

columns.<column-name>.

columns.<column-name>.

columns.<column-name>.

columns.<column-name>.

encryptors.<encrypt-algorithm-name>.type= # JI%

.encryptors.<encrypt-algorithm-name>.props.xxx=

.queryWithCipherColumn= # Z&{HEHINESTEW, 1F

BIRRBINEENE, WS N EINES RS,
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PP IR

1. 1£ SpringBoot XX AL BEWR RN, EEEBIETE. BN, 2REEFIEEDT
2. J33)) SpringBoot 127, = HEINMEACE, H#I4A1L ShardingSphereDataSource,

M B

spring.shardingsphere.datasource

spring.shardingsphere.datasource
spring.shardingsphere.datasource
spring.shardingsphere.datasource

.names=ds

.ds.type=com.zaxxer.hikari.HikariDataSource
.ds.driver-class—-name=com.mysql.jdbc.Driver
.ds.jdbc-url=jdbc:mysql://localhost:3306/demo_ds?

serverTimezone=UTC&useSSL=false&useUnicode=true&characterEncoding=UTF-8

spring.shardingsphere.datasource.ds.
spring.shardingsphere.datasource.ds.

spring.shardingsphere.
spring.shardingsphere.
value=123456abc
spring.shardingsphere.
spring.shardingsphere.
value=123456abc

spring.shardingsphere.
column=username
spring.shardingsphere.
name=name-encryptor
spring.shardingsphere.
spring.shardingsphere.

encryptor

spring.shardingsphere.
spring.shardingsphere.

rules.

rules.

rules.

rules.

rules.

rules

rules.

rules.

props.
props.

encrypt.
encrypt.

encrypt.

encrypt.

encrypt.

.encrypt.

encrypt.

encrypt

username=root

password=

encryptors.

encryptors.

encryptors.
encryptors.

name-encryptor.type=AES

name-encryptor.props.aes-key-

pwd-encryptor.type=AES

pwd-encryptor.props.aes-key-

tables.t_user.columns

tables.t_user.columns.

tables.t_user.columns.

.tables.t_user.columns.

query-with-cipher-column=true

sql-show=true

.username. cipher-

username.encryptor-

pwd.cipher-column=pwd

pwd.encryptor-name=pwd-
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HXz%

« BODFRHE: BdEhnE
- JHREER: BRI

w1
HRER

U ERIEHEAE Spring Boot PA%E A8 ] ShardingSphere 5 T EIRETE S % DA NEL &,

SIRE

spring.shardingsphere.rules.shadow.data-sources.shadow-data-source.production-data-
source-name= # ErEEAEIRAR
spring.shardingsphere.rules.shadow.data-sources.shadow-data-source.shadow-data-

source-name= # 5 EUBIRAAFR

spring.shardingsphere.rules.shadow.tables.<table-name>.data-source-names= # /3K
R FBRIRA ISR (A MEA," BT
spring.shardingsphere.rules.shadow.tables.<table-name>.shadow-algorithm-names= #

TR TREARIIR ENMER"," BT

spring.shardingsphere.rules.shadow.defaultShadowAlgorithmName= # BRIAF TEIELHR, JERD
I

spring.shardingsphere.rules.shadow.shadow-algorithms.<shadow-algorithm-name>.type=
# TR
spring.shardingsphere.rules.shadow.shadow-algorithms.<shadow-algorithm-name>.props.

xxx= # s TEEEMEEE

FIRES AN B RIEYI%R

(g

1. {E SpringBoot SXAFHELER T ERN, HESHIRIE. RN, 2REMESFREL
2. JA3 SpringBoot 27, = HBNMEECE, 4k ShardingSphereDataSource,
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ML BRI

spring.shardingsphere.datasource.names=ds,shadow-ds

spring.shardingsphere.datasource.ds.jdbc-url=jdbc:mysql://localhost:3306/ds?

serverTimezone=UTC&useSSL=false&useUnicode=true&characterEncoding=UTF-8

spring.shardingsphere.datasource.ds
spring.shardingsphere.datasource.ds
spring.shardingsphere.datasource.ds

spring.shardingsphere.datasource.ds

.username=root

.password=

.type=com.zaxxer.hikari.HikariDataSource

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

spring.shardingsphere.datasource.shadow-ds.jdbc-url=jdbc:mysql://localhost:3306/

shadow_ds?serverTimezone=UTC&useSSL=false&useUnicode=true&characterEncoding=UTF-8

spring.shardingsphere.datasource.shadow-ds.type=com.zaxxer.hikari.HikariDataSource

spring.shardingsphere.datasource.shadow-ds.driver-class-name=com.mysql.jdbc.Driver

spring.shardingsphere.datasource.shadow-ds.username=root

spring.shardingsphere.datasource.shadow-ds.password=

spring.shardingsphere.rules.shadow.data-sources.shadow-data-source.production-data-

source—-name=ds

spring.shardingsphere.rules.shadow.data-sources.shadow-data-source.shadow-data-

source-name=shadow-ds

spring.shardingsphere.rules.shadow.tables.t_user.data-source-names=shadow-data-

source

spring.shardingsphere.rules.shadow.tables.t_user.shadow-algorithm-names=user-id-

insert-match-algorithm,simple-hint-algorithm

spring.shardingsphere.rules.shadow.shadow-algorithms.
algorithm. type=VALUE_MATCH
spring.shardingsphere.rules.shadow.shadow-algorithms.
algorithm.props.operation=insert
spring.shardingsphere.rules.shadow.shadow-algorithms.
algorithm.props.column=user_id

spring.shardingsphere.rules.shadow.shadow-algorithms.

algorithm.props.value=1

spring.shardingsphere.rules.shadow.shadow-algorithms.

type=SIMPLE_HINT

spring.shardingsphere.rules.shadow.shadow-algorithms.

shadow=true

spring.shardingsphere.rules.shadow.shadow-algorithms.

foo=bar

user-id-insert-match-

user-id-insert-match-

user-id-insert-match-

user-id-insert-match-

simple-hint-algorithm.

simple-hint-algorithm

simple-hint-algorithm

.props.

.props.
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HXz%

WF PR S

« JAVA APL: T FENECE
« YAML L& : 527 ERNRCE
- Spring A4 ZSIA: TR E
« FFRETER: R R CIRIRAG)

SQL fi#thT

HRER

Spring Boot Starter [ELE 77 7UI&E FH T A SpringBoot V55375, MRIXF, BEMS &R AFEE A
H SpringBoot ACE#I4G1K LA Bean BEHIAEST, MMTIARI AT L8 H I,

SRR

spring.shardingsphere.

spring.shardingsphere.
ERA M FIRA &
spring.shardingsphere.
KRR AR AR

spring.shardingsphere.
MR FAIRA &
spring.shardingsphere.
RARAER

rules

rules.

rules

rules.

rules

.sql-parser.

sql-parser.

.sql-parser.

sql-parser.

.sql-parser.

sql-comment-parse-enabled= # Z&GENT SQL FF
sql-statement-cache.initial-capacity= # SQL

sql-statement-cache.maximum-size= # SQL &)

parse-tree-cache.initial-capacity= # @A

parse-tree-cache.maximum-size= # MM AHILE T

(g

1. WEAMEFEE
2. WEMATRCE

3. EAIENT S 1 24T SQL
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ML BRI

spring.shardingsphere.rules.sql-parser.sql-comment-parse-enabled=true

spring.shardingsphere.rules.sql-parser.sql-statement-cache.initial-capacity=2000
spring.shardingsphere.rules.sql-parser.sql-statement-cache.maximum-size=65535

spring.shardingsphere.rules.sql-parser.parse-tree-cache.initial-capacity=128
spring.shardingsphere.rules.sql-parser.parse-tree-cache.maximum-size=1024

HX2%

« JAVA API: SQL f##T
« YAML FC'#: SOQL fi#hr

« Spring =3[ SQL fiEtfr

TRA R

HRIER

ShardingSphere 55 TIRZII6E, Bla0, 2FESR. EDE. &TH. BIENESE, XEDEEH AT
DA TRER, thnlDARCE —EEfEH, THZHET SpringBoot Starter ISR RERIEC B~ M1,

spring.shardingsphere.datasource.names= # HISEHEIFACE, 152564 Tt

# bR FrARACE
spring.shardingsphere.rules.sharding.tables.<table-name>.actual-data-nodes= # %3
Ba + RN, DVNIRDIR. Z2DRUES DM, SHF inline RIAN, BRERRMEHCHEBURRSZHRE
PARERBIET R, AT R EIENEPEFE PN RERNRHETREKER, 2HhFIUR) S0 ERNPRE
Firf R RS R 52 2 — B TR

# HIT B A RIbRIE D Rt
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.
standard.sharding-column= # 43 %4
spring.shardingsphere.rules.sharding.tables.<table-name>.database-strategy.
standard.sharding-algorithm-name= # % FHEAFR

# JPARIRNE, [R]7)ESR
spring.shardingsphere.rules.sharding.tables.<table-name>.table-strategy.xxx= # &%
# AP A RIS B
spring.shardingsphere.rules.sharding.tables.<table-name>.key-generate-strategy.
column= # AUFFIFIHR
spring.shardingsphere.rules.sharding.tables.<table-name>.key-generate-strategy.key-
generator—-name= # 71\ FAIE LR

# PR EIERE
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spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm-name>.
type= # 7R EIEIT
spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm-name>.
props.xxx= # 0 EIEEMEAE

# ST HIEIAIE
spring.shardingsphere.rules.sharding.key-generators.<key-generate-algorithm-name>.
type= # MiFHIHEZERAY
spring.shardingsphere.rules.sharding.key-generators.<key-generate-algorithm-name>.
props.xxx= # ZHARFHEIEE A E

# ARG 0 EELE
spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.dynamic-strategy.auto-aware-data-source-name= # #Uf/FE LB HEEHEH
e
spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.dynamic-strategy.write-data-source-query-enabled= # BEELHE N, &
JE RS A I
spring.shardingsphere.rules.readwrite-splitting.data-sources.<readwrite-splitting-
data-source-name>.load-balancer-name= # fEHIE TR

# BRI R D E
spring.shardingsphere.rules.database-discovery.data-sources.<database-discovery-
data-source-name>.data-source-names= # ZUEIRAIR, 2 NEUERAES DM : ds_0, ds_1
spring.shardingsphere.rules.database-discovery.data-sources.<database-discovery-
data-source—name>.d1iscovery-heartbeat-name= # il OBk
spring.shardingsphere.rules.database-discovery.data-sources.<database-discovery-
data-source-name>.discovery-type-name= # HdEZE K FIZEAIZFR
spring.shardingsphere.rules.database-discovery.discovery-heartbeats.<discovery-
heartbeat-name>.props.keep-alive-cron= # cron FRIAI, U: '0/5 * * * * 2!
spring.shardingsphere.rules.database-discovery.discovery-types.<discovery-type-
name>.type= # FHEFELIIZEA, 40: MySQL.MGR
spring.shardingsphere.rules.database-discovery.discovery-types.<discovery-type-
name>.props.group-name= # FHEFELIMEANESEL, W MGR I group-name

# BB E
spring.shardingsphere.rules.encrypt.tables.<table-name>.query-with-cipher-column= #
BARIE R E RN E ST
spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
cipher-column= # JIZE%I4 K
spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
assisted-query-column= # ZEif%I4ZHK
spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
plain-column= # J§ XA FK
spring.shardingsphere.rules.encrypt.tables.<table-name>.columns.<column-name>.
encryptor-name= # JIHEE LR

# INERIRACE
spring.shardingsphere.rules.encrypt.encryptors.<encrypt-algorithm-name>.type= # %
R S
spring.shardingsphere.rules.encrypt.encryptors.<encrypt-algorithm-name>.props.xxx=
# INEERE M E

spring.shardingsphere.rules.encrypt.queryWithCipherColumn= # & HMES TR, £
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AIFESHRIIEICT, ] DA RS ST &

M B

# AECE
spring.shardingsphere.rules.sharding.tables.t_order.actual-data-nodes=replica-ds-$-
>{0..1}.t_order_$->{0..1}
spring.shardingsphere.rules.sharding.tables.t_order.table-strategy.standard.
sharding-column=order_-id
spring.shardingsphere.rules.sharding.tables.t_order.table-strategy.standard.
sharding-algorithm-name=t-order-inline
spring.shardingsphere.rules.sharding.tables.t_order.key-generate-strategy.
column=order_id
spring.shardingsphere.rules.sharding.tables.t_order.key-generate-strategy.key-
generator-name=snowflake
spring.shardingsphere.rules.sharding.tables.t_order_item.actual-data-nodes=replica-
ds-$->{0..1}.t_order_item_$->{0..1}
spring.shardingsphere.rules.sharding.tables.t_order_item.table-strategy.standard.
sharding-column=order_-id
spring.shardingsphere.rules.sharding.sharding-algorithms.database-inline.
type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.database-inline.props.
algorithm-expression=replica_ds-$->{user_id % 2}
spring.shardingsphere.rules.sharding.sharding-algorithms.t-order-inline.type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.t-order-inline.props.
algorithm-expression=t_order_s$->{order_id % 2}
spring.shardingsphere.rules.sharding.key-generators.snowflake.type=SNOWFLAKE

# ARG 7 EELE
spring.shardingsphere.rules.readwrite-splitting.data-sources.replica-ds-0.dynamic-
strategy.auto-aware-data-source-name=readwrite-ds-0
spring.shardingsphere.rules.readwrite-splitting.data-sources.replica-ds-1.dynamic-
strategy.auto-aware-data-source-name=readwrite-ds-1

# BdEERIIACE
spring.shardingsphere.rules.database-discovery.data-sources.readwrite-ds-0.data-
source-names=ds-0, ds-1, ds-2
spring.shardingsphere.rules.database-discovery.data-sources.readwrite-ds-0.
discovery-heartbeat-name=mgr-heartbeat
spring.shardingsphere.rules.database-discovery.data-sources.readwrite-ds-0.
discovery-type-name=mgr
spring.shardingsphere.rules.database-discovery.data-sources.readwrite-ds-1.data-
source-names=ds-3, ds-4, ds-5
spring.shardingsphere.rules.database-discovery.data-sources.readwrite-ds-1.
discovery-heartbeat-name=mgr-heartbeat
spring.shardingsphere.rules.database-discovery.data-sources.readwrite-ds-1.
discovery-type-name=mgr
spring.shardingsphere.rules.database-discovery.discovery-heartbeats.mgr-heartbeat.
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props.keep-alive-cron=0/5 *x * x % ?
spring.shardingsphere.rules.database-discovery.discovery-types.mgr.type=MGR
spring.shardingsphere.rules.database-discovery.discovery-types.mgr.props.
groupName=b13df29e-90b6-11e8-8d1b-525400fc3996

# BRI E
spring.shardingsphere.rules.encrypt.encryptors.name-encryptor.type=AES
spring.shardingsphere.rules.encrypt.encryptors.name-encryptor.props.aes-key-
value=123456abc
spring.shardingsphere.rules.encrypt.encryptors.pwd-encryptor.type=AES
spring.shardingsphere.rules.encrypt.encryptors.pwd-encryptor.props.aes-key-
value=123456abc
spring.shardingsphere.rules.encrypt.tables.t_user.columns.username.cipher-
column=username
spring.shardingsphere.rules.encrypt.tables.t_user.columns.username.encryptor-
name=name-encryptor
spring.shardingsphere.rules.encrypt.tables.t_user.columns.pwd.cipher-column=pwd
spring.shardingsphere.rules.encrypt.tables.t_user.columns.pwd.encryptor-name=pwd-
encryptor

spring.shardingsphere.props.query-with-cipher-column=true
spring.shardingsphere.props.sql-show=true

L RPRL

ZARARRES

# sharding-algorithm-name HIFFIEE, FEMDFKREHH sharding-algorithm-name J&E—3
# type Ml props, EZESHNEETL: https://shardingsphere.apache.org/document/current/
cn/user-manual/common-config/builtin-algorithm/sharding/
spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm-name>.
type=xxx
spring.shardingsphere.rules.sharding.sharding-algorithms.<sharding-algorithm-name>.

Props . XXX=XXX

ISR

# encrypt-algorithm-name HHAFEE, TEMMEMIUFT encryptor-name JEME—3

# type fll props, IESHEIENEED: https://shardingsphere.apache.org/document/current/
cn/user—-manual/common-config/builtin-algorithm/encrypt/
spring.shardingsphere.rules.encrypt.encryptors.<encrypt-algorithm-name>.type=xxx
spring.shardingsphere.rules.encrypt.encryptors.<encrypt-algorithm-name>.props.

XXX=XXX
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B o iRk

# load-balance-algorithm-name HHFHEE, FTEMEE EMNFE load-balancer-name JEM—
£

# type fll props, WESHRE 7 EAEIEANERL: https://shardingsphere.apache.org/
document/current/cn/user-manual/common-config/builtin-algorithm/load-balance/
spring.shardingsphere.rules.readwrite-splitting.load-balancers.<load-balance-
algorithm-name>.type=xxx
spring.shardingsphere.rules.readwrite-splitting.load-balancers.<load-balance-

algorithm-name>.props.xxx=xxx

AR RES

# shadow-algorithm-name HAF4EE, FTEMFE FEMNHE shadow-algorithm-names J&HE—
# type Al props, WEEEFTFENESED: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/shadow/
spring.shardingsphere.rules.shadow.shadow-algorithms.<shadow-algorithm-name>.
type=xxx
spring.shardingsphere.rules.shadow.shadow-algorithms.<shadow-algorithm-name>.props.

XXX=XXX

E=AH

# discovery-type-name HAFIEE, FTEMEEEZELRIFNFE] discovery-type-name JEIE—3
spring.shardingsphere.rules.database-discovery.discovery-types.<discovery-type-
name> . type=xxx

spring.shardingsphere.rules.database-discovery.discovery-types.<discovery-type-

name>.props.XXxX=Xxx
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4.1.4 Spring £ %3
faifr

ShardingSphere-JDBC {2t B 77 Spring @44 23[R, %3 r] AARH (A5 S ShardingSphere-
JDBC #1 Spring,

(7

5|\ Maven {4

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

</dependency>

Bl Spring Bean

i B I 5

44 =3[E): http://shardingsphere.apache.org/schema/shardingsphere/datasource/datasource-5.2.0.xs

d

<shardingsphere:data-source />

R KA | A
id JEE | Spring Bean Id

database-name (?) | /&£ | JDBC £dE A%
data-source-names | ¥3%5 | BURIESIR, 2 MNEIEIRLUES 2 0E

rule-refs R | FIIAFR, 2 DUE S 97 bR
mode (?) % | TR A E
props (?) | EMEECE, FEEIES WS E

M BRI

<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:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-
beans.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
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datasource

http://shardingsphere.apache.org/schema/shardingsphere/
datasource/datasource.xsd

l|>

<shardingsphere:data-source id="ds" database-name="foo_schema" data-source-

names="..." rule-refs="...">
<shardingsphere:mode type="..." />
<props>

<prop key="xxx.xxx">${xxx.xxx}</prop>
</props>
</shardingsphere:data-source>
</beans>

i P R D5

fii 75 7\[A Spring Boot Starter,

B E
HRER
R E B o BRI

SEIERE

LK N

4 =3[ http://shardingsphere.apache.org/schema/shardingsphere/mode-repository/standalone/r
epository-5.1.1.xsd

e KA | A

id B | FEAM AR Bean 41
type B | R R
props (?) | Wi | FRALCIERTREME
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AR (HE7)

4422 E: http://shardingsphere.apache.org/schema/shardingsphere/mode-repository/cluster/repo
sitory-5.1.1.xsd

R KA | iRA
id B | FAMRE Bean £ 5%
type B | FRA R

namespace | B | FEMHLO@A A
server-lists | @M | EMHLCZER AL
props (?) bR | REAML TR Bt

1. AR IR Mo R R AR R S
2. EEHRR I BHEF M ZooKeeper TEMHIL,

(g

5] X\ MAVEN {&i#ffi

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

</dependency>

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

ML BRI

L IkESay

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

<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"
xmlns:standalone="http://shardingsphere.apache.org/schema/shardingsphere/

mode-repository/standalone"
xsi:schemalLocation="http://www.springframework.org/schema/beans

http://www.springframework.org/schema/beans/spring-
beans.xsd

http://shardingsphere.apache.org/schema/shardingsphere/
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datasource
http://shardingsphere.apache.org/schema/shardingsphere/
datasource/datasource.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
mode-repository/standalone
http://shardingsphere.apache.org/schema/shardingsphere/
mode-repository/standalone/repository.xsd">
<standalone:repository id="standaloneRepository" type="File">
<props>
<prop key="path">.shardingsphere</prop>
</props>
</standalone:repository>

<shardingsphere:data-source id="ds" database-name="foo_db" data-source-names=".
" rule-refs="..." >
<shardingsphere:mode type="Standalone" repository-ref="standaloneRepository
" overwrite="false" />
</shardingsphere:data-source>
</beans>

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:shardingsphere="http://shardingsphere.apache.org/schema/
shardingsphere/datasource"
xmlns:cluster="http://shardingsphere.apache.org/schema/shardingsphere/mode-
repository/cluster"
xsi:schemaLocation="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
http://shardingsphere.apache.org/schema/shardingsphere/
mode-repository/cluster
http://shardingsphere.apache.org/schema/shardingsphere/
mode-repository/cluster/repository.xsd">
<cluster:repository id="clusterRepository" type="Zookeeper" namespace=
"regCenter" server-lists="localhost:3182">
<props>
<prop key="max-retries'">3</prop>
<prop key="operation-timeout-milliseconds">1000</prop>
</props>
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</cluster:repository>

<shardingsphere:data-source id="ds" database-name="foo_db" data-source-names=".
" rule-refs="...">
<shardingsphere:mode type="Cluster" repository-ref="clusterRepository"
overwrite="false" />
</shardingsphere:data-source>
</beans>

MXZ%

» ZooKeeper {F O3 5 H

s FEAMCGERBINTEN, ES W ER AL QSRR
EE g B
GEGES!

{LAIECE R Spring Bean EHEIRAT R HIR] 5 ShardingSphere-JDBC 1 Spring #4423 [RIBC & {# o

e B R G BBUE FEIR B2 MySQL, JEREMSA HikariCP, W] DATE # hy H A A48 22 X 20 A B2 i, 24
fii | ShardingSphere JDBC I, JDBC {thAYJE ML EA T4 H JDBC it H AE X, HAH Shard-
ingSphere 7€ X, MHRXMAHERIPAZE A, org.apache.shardingsphere.infra.datasource.
pool.creator.DataSourcePoolCreator, BIUIX T Alibaba Druid 1.2.9 &, fHFH url fZW
TREIFH jdbcUrl 2FHATT N,

(R

1. 5] A\ MAVEN f{ii

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

</dependency>

T 5% ${latest.release.version} B NLIRHIRAE,
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ML BRI

<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:schemaLocation="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="ds1" class="com.zaxxer.hikari.HikariDataSource" destroy-method="close

">
<property name="driverClassName" value="com.mysql.jdbc.Driver" />
<property name="jdbcUrl" value="jdbc:mysql://localhost:3306/ds1" />
<property name="username'" value="root" />
<property name="password" value="" />
</bean>
<bean id="ds2" class="com.zaxxer.hikari.HikariDataSource" destroy-method="close
">
<property name="driverClassName" value='"com.mysql.jdbc.Driver" />
<property name="jdbcUr1l" value="jdbc:mysql://localhost:3306/ds2" />
<property name="username'" value='"root" />
<property name="password" value="" />
</bean>
<shardingsphere:data-source id="ds" database-name="foo_schema" data-source-
names="ds1,ds2" rule-refs="..." />
</beans>
PRI

MUN/Z Apache ShardingSphere TH A ATk ) —#873, AFTi/Z ShardingSphere-JDBC fY Spring @i 473
[FIRLIAE B 2% i
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Bl i
HRIER
Bl Spring i B MAIACE 77X, 1EM TR Spring WIH, 1@ fiv44 43 A xml BLE X AFHI75 5K

BOE s> A RUUFTE M, B Spring S2kX ShardingSphereDataSource X R QI EFH, &G ANS MR
TAE,

4473 E]: http://shardingsphere.apache.org/schema/shardingsphere/sharding/sharding-5.2.0.xsd

<sharding:rule />

HFR RAL | A

id JE: | Spring Bean Id
table-rules (?) bR | o3 RANEC &
auto-table-rules (?) bR | B3N A RN E
binding-table-rules (?) R | P RANIECE
broadcast-table-rules (?) PR | T RERAINIAC B
default-database-strategy-ref (?) B | BN FETRIE 4 HR
default-table-strategy-ref (?) JEME | BRIA D RN HR
default-key-generate-strategy-ref (?) | @M | BRIN AT HIRIE AR
default-sharding-column (?) B | BN A ER

<sharding:table-rule />

4FR . WiRH
ey
logic-table B WHRRATR
actual-data-nodes =L HEETR S + RABARK, PN

RorbE. Z2MRNES DR, X
Ff inline FIER, HREFORMH
CHTEE IR 5 18 4R 4% A4 PR A
BT A, AT ER (R
JE R N RAER R AT
KREREW, 207K 7
PEA 0 3% BT A JE B R 454 58

E—BHIEN
actual-data-sources Bt Bl h &8R4
database-strategy-ref JE FRIEY Fr 2R 50 PR SR G A4 %
table-strategy-ref B PRET) Fr 7 R R MG 2R
sharding-strategy-ref JETE B3l R R 2 R
key-generate-strategy-ref B I3 2P S A FR
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<sharding:binding-table-rules />

1]

TR WA
binding-table-rule (+) | Fr%s | 46E RANIECE

b
5

93| H

<sharding:binding-table-rule />

FE KA | A
logic-tables | M | #ERLMK, 2 DRLUZS DR

<sharding:broadcast-table-rules />

ZHR KA | iRH
broadcast-table-rule (+) | 5% | | #&RANECE

<sharding:broadcast-table-rule />

ZFR | 2R | PEH
table | J@M: | JHERAM

<sharding:standard-strategy />

R KA | Wi

id B | AR Fr RIS AR
sharding-column | J& | 73 54K
algorithm-ref B | 7 BIEARR

<sharding:complex-strategy />

TR KA | TR

id B | EE0 I RIEARR
sharding-columns | B | 73 2%, ZDFILUES 7R
algorithm-ref B | I BIEARR

<sharding:hint-strategy />

e XA WA
id JEM: | Hint 73 7 SR AR
algorithm-ref | JEM | 73 EIESIR

<sharding:none-strategy />

R | KA | BB
T | o R A4 R
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<sharding:key-generate-strategy />

HFR KA | A

id B | RIS A4 PR
column B | A AIEIE R
algorithm-ref | J&1 | 2R PHIREZELR

<sharding:sharding-algorithm />

FRR KA | B

id JBYE | o7 RIRAR
type JBYE | A RIESEA
props (?) | i | A RIEEMEE

<sharding:key-generate-algorithm />

e KA | A

id JBYE | R FHIE R
type JBIE | A IR R
props (?) | i3 | o XFHIEREMACE

REFANN, B2 WNE D R RIRVIEMAN B 5 HIRIESIR,

FEREI ATRIAZARRTFRI DR ${. ..y 8 $->{. ..}, [EHAT# 5 Spring AL HIEIEX
EERATIREE, RIAE Spring MG R TRIAZARPAFE AR $->{. ..}

B R

1. {£ Spring A 4423 AIAC E S FREC BB AR, BLESBARTE. 70 s, 2R E SR E T
2. J33h Spring 187, ZEMNMBACE, H ¥4k ShardingSphereDataSource,

ML B

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

http://www.springframework.org/schema/tx/spring-tx.xsd

http://www.springframework.org/schema/context

http://www.springframework.org/schema/context/spring-
context.xsd

http://shardingsphere.apache.org/schema/shardingsphere/
datasource

http://shardingsphere.apache.org/schema/shardingsphere/
datasource/datasource.xsd

http://shardingsphere.apache.org/schema/shardingsphere/
sharding

http://shardingsphere.apache.org/schema/shardingsphere/
sharding/sharding.xsd

">

<context:component-scan base-package="org.apache.shardingsphere.example.core.

mybatis" />

<bean id="demo_ds_0" class="com.zaxxer.hikari.HikariDataSource" destroy-method=
"close'">
<property name="driverClassName" value='"com.mysql.jdbc.Driver"/>
<property name="jdbcUrl" value="jdbc:mysql://localhost:3306/demo_ds_0?
serverTimezone=UTC&amp;useSSL=false&amp;useUnicode=true&amp;characterEncoding=UTF-8
">
<property name="username" value="root"/>
<property name="password" value=""/>
</bean>

<bean id="demo_ds_1" class="com.zaxxer.hikari.HikariDataSource" destroy-method=
"close'">
<property name="driverClassName" value='"com.mysql.jdbc.Driver"/>
<property name="jdbcUrl" value="jdbc:mysql://localhost:3306/demo_ds_1?
serverTimezone=UTC&amp;useSSL=false&amp;useUnicode=true&amp;characterkEncoding=UTF-8
n/>
<property name="username" value="root"/>
<property name="password" value=""/>
</bean>

<sharding:standard-strategy id="databaseStrategy" sharding-column="user_id"
algorithm-ref="inlineStrategyShardingAlgorithm" />

<sharding:sharding-algorithm id="1inlineStrategyShardingAlgorithm" type="INLINE
">
<props>
<prop key="algorithm-expression">demo_ds_S${user_id % 2}</prop>
</props>
</sharding:sharding-algorithm>

<sharding:key-generate-algorithm id="snowflakeAlgorithm" type="SNOWFLAKE'">
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</sharding:key-generate-algorithm>

<sharding:key-generate-strategy id="orderKeyGenerator" column="order_id"
algorithm-ref="snowflakeAlgorithm" />

<sharding:key-generate-strategy id="itemKeyGenerator" column="order_item_id"
algorithm-ref="snowflakeAlgorithm" />

<sharding:rule 1id="shardingRule">
<sharding:table-rules>
<sharding:table-rule logic-table="t_order" database-strategy-ref=
"databaseStrategy" key-generate-strategy-ref="orderKeyGenerator" />
<sharding:table-rule logic-table="t_order_item" database-strategy-ref=
"databaseStrategy" key-generate-strategy-ref="1itemKeyGenerator" />
</sharding:table-rules>
<sharding:binding-table-rules>
<sharding:binding-table-rule logic-tables="t_order,t_order_item"/>
</sharding:binding-table-rules>
<sharding:broadcast-table-rules>
<sharding:broadcast-table-rule table="t_address'"/>
</sharding:broadcast-table-rules>
</sharding:rule>

<shardingsphere:data-source id="shardingDataSource" database-name="sharding-
databases" data-source-names="demo_ds_0, demo_ds_1" rule-refs="shardingRule" />

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

<tx:annotation-driven />

<bean id="sqlSessionFactory" class="org.mybatis.spring.SqlSessionFactoryBean">
<property name="dataSource" ref="shardingDataSource'"/>

<property name="mapperlLocations" value="classpathx:META-INF/mappers/*.xml"/
</bean>

<bean class="org.mybatis.spring.mapper.MapperScannerConfigurer'">
<property name="basePackage" value="org.apache.shardingsphere.example.core.
mybatis.repository"/>
<property name="sqlSessionFactoryBeanName" value="sqlSessionFactory"/>
</bean>
</beans>
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HXz%

o BDKHE: BdED A
- FPRFEREE: BdED

BEE

HRER

3553 B Spring a2 AIMACE 77X, EH THRSAR Spring H, @i 44238 xml BB AR 77X
BOE > R, H Spring 52K ShardingSphereDataSource X R AIEFIE T, 6 G EY MY R

I'f/FO

44 Z5E): http://shardingsphere.apache.org/schema/shardingsphere/readwrite-splitting/readwrite-

splitting-5.2.0.xsd

<readwrite-splitting:rule />

2 W it

WifH

id JE M

Spring Bean Id

data-source-rule (+) | Fr%

35 7 BEE TR AL B

<readwrite-splitting:data-source-rule />

FFK RA! | 5
id B | BE 7 B BRI AR
static-strategy RS | BRSNS 7 B R A
dynamic-strategy W | BIAIRE 7y B
load-balance-algorithm-ref | J@M: | TAEIIEEIELIR
<readwrite-splitting:static-strategy />
R AL | R
id B | BSEE  BATR
write-data-source-name B | 5 EEAERAR
read-data-source-names JEME | BREEGEIRAIR, 2 DINEIREHIES 76
load-balance-algorithm-ref | JE1% | TAEIIHERIELIR

<readwrite-splitting:dynamic-strategy />
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i A | BB
id JBYE | BhASBEE 7B AR

auto-aware-data-source-name JEME | BdE R IR AR TR A AR
write-data-source-query-enabled | JEME | BERE L, FERGAHBEINE
load-balance-algorithm-ref B | MBI EIE AR

<readwrite-splitting:load-balance-algorithm />

HFR KA | B

id B | MBI EIRAR
type B | B RAE A
props (?) | FR%E | TAEUHEIR LR AL B

\

REIURITENE, S W E NS REYIR, B —SEErIEE, B2 U0 S0,

(-

1. USRS 77 B BRI
2. RENBIIEEIL
3. IS 7 AR

ML BRI

<readwrite-splitting:load-balance-algorithm id="randomStrategy" type="RANDOM" />

<readwrite-splitting:rule id="readWriteSplittingRule">
<readwrite-splitting:data-source-rule id="demo_ds" load-balance-algorithm-ref=
"randomStrategy">
<readwrite-splitting:static-strategy id="staticStrategy" write-data-source-
name="demo_write_ds" read-data-source-names='"demo_read_ds_0, demo_read_ds_1"/>
</readwrite-splitting:data-source-rule>
</readwrite-splitting:rule>

<shardingsphere:data-source id="readWriteSplittingDataSource" data-source-names=
"demo_write_ds, demo_read_ds_0, demo_read_ds_1" rule-refs="readWriteSplittingRule"

/>
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« Spring Boot Starter: 25 %) &

=R

HRER

Spring MATEIMEE R, EHTIESN Spring WH, @it @25 E xml BB XN RECE &
ATFRAN, H Spring 52X ShardingSphereDataSource X% GRS,

SRR

4473 ME]: http://shardingsphere.apache.org/schema/shardingsphere/database-discovery/database-
discovery-5.1.1.xsd

<database-discovery:rule />

gy A | PiRA

id JE&ME: | Spring Bean Id
data-source-rule (+) Fr% | BARIERIECE
discovery-heartbeat (+) | Fr%5 | AEUCMBIKH AL B

<database-discovery:data-source-rule />

FFR KA | A

id B | BAREIERLN PR

data-source-names B | BUREAIR, 2 PMEIERHIES /MR ds_0,ds_1
discovery-heartbeat-name | JEME | LBk FR

discovery-type-name B | BRI R IR

<database-discovery:discovery-heartbeat />

4/% i\ 3’3@ PiHH
id B | T OBAER
props | A% | IEITLBREHECE, keep-alive-cron JEIEALE cron FRIAI, fN: ‘0/5**** 2’

<database-discovery:discovery-type />
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i | B

id B | BRI PR
type B | BRI, 4 MySQL.MGR

props (?) | Fr%% | BIBELIIRAECE, 41 MGR [ group-name J& MEACE

(T

1. 5] A\ MAVEN 1§t

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

</dependency>

AL BRI

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:cluster="http://shardingsphere.apache.org/schema/shardingsphere/mode-
repository/cluster"
xmlns:shardingsphere="http://shardingsphere.apache.org/schema/
shardingsphere/datasource"
xmlns:database-discovery="http://shardingsphere.apache.org/schema/
shardingsphere/database-discovery"
xmlns:readwrite-splitting="http://shardingsphere.apache.org/schema/
shardingsphere/readwrite-splitting"
xsi:schemalLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-
beans.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
database-discovery
http://shardingsphere.apache.org/schema/shardingsphere/
database-discovery/database-discovery.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
readwrite-splitting
http://shardingsphere.apache.org/schema/shardingsphere/
readwrite-splitting/readwrite-splitting.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
mode-repository/cluster
http://shardingsphere.apache.org/schema/shardingsphere/
mode-repository/cluster/repository.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
datasource
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http://shardingsphere.apache.org/schema/shardingsphere/
datasource/datasource.xsd
">
<bean id="ds_0" class="com.zaxxer.hikari.HikariDataSource" destroy-method=
"close'">
<property name="driverClassName" value="com.mysql.jdbc.Driver" />
<property name="jdbcUrl" value="jdbc:mysql://127.0.0.1:33306/primary_demo_
ds?serverTimezone=UTC&amp;useSSL=false&amp;useUnicode=true&amp;
characterEncoding=UTF-8" />
<property name="username'" value="root" />
<property name="password" value="" />
</bean>
<bean id="ds_1" class="com.zaxxer.hikari.HikariDataSource" destroy-method=
"close'">
<property name="driverClassName" value="com.mysql.jdbc.Driver"/>
<property name="jdbcUrl" value="jdbc:mysql://127.0.0.1:33307/primary_demo_
ds?serverTimezone=UTC&amp;useSSL=false&amp;useUnicode=true&amp;
characterEncoding=UTF-8" />
<property name="username" value="root" />
<property name="password" value="" />
</bean>
<bean id="ds_2" class="com.zaxxer.hikari.HikariDataSource" destroy-method=
"close'">
<property name="driverClassName" value='"com.mysql.jdbc.Driver"/>
<property name="jdbcUrl" value="jdbc:mysql://127.0.0.1:33308/primary_demo_
ds?useSSL=false"/>
<property name="username" value="root"/>
<property name="password" value=""/>
</bean>
<cluster:repository id="clusterRepository" type="ZooKeeper" namespace=
"governance" server-lists="localhost:2181">
<props>
<prop key="max-retries">3</prop>
<prop key="operation-timeout-milliseconds">3000</prop>
</props>
</cluster:repository>
<readwrite-splitting:rule id="readWriteSplittingRule">
<readwrite-splitting:data-source-rule id="replica_ds">
<readwrite-splitting:dynamic-strategy id="dynamicStrategy" auto-aware-
data-source—-name="readwrite_ds" />
</readwrite-splitting:data-source-rule>
</readwrite-splitting:rule>
<database-discovery:rule id="mgrDatabaseDiscoveryRule">
<database-discovery:data-source-rule id="readwrite_ds" data-source-names=
"ds_0,ds_1,ds_2" discovery-heartbeat-name="mgr-heartbeat" discovery-type-name="mgr"
/>
<database-discovery:discovery-heartbeat id="mgr-heartbeat">
<props>
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<prop key="keep-alive-cron" >0/5 * x x * 2</prop>
</props>
</database-discovery:discovery-heartbeat>
</database-discovery:rule>
<database-discovery:discovery-type id="mgr" type="MySQL.MGR">
<props>
<prop key="group-name'">558edd3c-02ec-11lea-9bb3-080027e39bd2</prop>
</props>
</database-discovery:discovery-type>
<shardingsphere:data-source id="databaseDiscoveryDataSource" schema-name=
"database-discovery-db" data-source-names="ds_0, ds_1, ds_2" rule-refs=
"readWriteSplittingRule, mgrDatabaseDiscoveryRule'">
<shardingsphere:mode repository-ref="clusterRepository" type="Cluster" />
</shardingsphere:data-source>
</beans>

MHX2%

o &R FHRDRHE

JAVA APL: &r] FHACE

- YAML Bic&: mnl HECE

+ Spring Boot Starter: /= 1] FfECE

B
HRER
BRI Spring s A2 AIRYACE T3, &M TSR Spring WH, 18T 4428 A xml FCE X AFRI 773X

BOE > FRUUFIE M, H Spring 52K ShardingSphereDataSource X R AIEFIE T, & G EY MY R D
TAE,

4422 E: http://shardingsphere.apache.org/schema/shardingsphere/encrypt/encrypt-5.2.0.xsd

<encrypt:rule />
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R % | BikH A
7y (=l
id & | Spring Bean Id
s
queryWithCipherCol- | J& | 2&MEAMESIETER, EAFESIINERT, ATLMER | true
umn (?) M| JESHHITER
table (+) bR | INEARECE
%
<encrypt:table />
?% il Z'Ké EEHH
it
name B | INERAAR
i3
column (+) bR | INEIECE
%
query-with-cipher- B | BEREAEANEIETER, EAEXBIERT, AR
column(?) | A TER
<encrypt:column />
FFR KA | A
logic-column B | BB EAATR
cipher-column BYE | AR
assisted-query-column (?) | B | EIWHHINFIAFR
plain-column (?) @Y | R SHNAFR
encrypt-algorithm-ref B | INERIEAR

<encrypt:encrypt-algorithm />

FRR FAL | i

id JBYE | I RIEAAR

type B | I EIRIA

props (?) | FR% | IR RE AL E

REIANTEN, B WNEIERIEIIE,
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PP IR

1. {£ Spring A4 23 AIAC B S HPECE AR AN, S BHER, AN, 2 PS5 B
2. J53 Spring 1217, S HINMEHACE, IH#IiEIL ShardingSphereDataSource,

HC R

<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"
xmlns:context="http://www.springframework.org/schema/context"
xmlns:tx="http://www.springframework.org/schema/tx"
xmlns:encrypt="http://shardingsphere.apache.org/schema/shardingsphere/
encrypt"
xsi:schemalLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-
beans.xsd
http://www.springframework.org/schema/tx
http://www.springframework.org/schema/tx/spring-tx.xsd
http://www.springframework.org/schema/context
http://www.springframework.org/schema/context/spring-
context.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
datasource
http://shardingsphere.apache.org/schema/shardingsphere/
datasource/datasource.xsd
http://shardingsphere.apache.org/schema/shardingsphere/
encrypt
http://shardingsphere.apache.org/schema/shardingsphere/
encrypt/encrypt.xsd
">
<context:component-scan base-package="org.apache.shardingsphere.example.core.
mybatis" />

<bean id="ds" class="com.zaxxer.hikari.HikariDataSource" destroy-method="close
l|>
<property name="driverClassName" value='"com.mysql.jdbc.Driver"/>
<property name="jdbcUrl" value="jdbc:mysql://localhost:3306/demo_ds?
serverTimezone=UTC&amp;useSSL=false&amp;useUnicode=true&amp;characterkEncoding=UTF-8
ll/>
<property name="username" value="root"/>
<property name="password'" value=""/>
</bean>

<encrypt:encrypt-algorithm id="name_encryptor" type="AES">
<props>
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<prop key="aes-key-value'">123456</prop>
</props>
</encrypt:encrypt-algorithm>
<encrypt:encrypt-algorithm id="pwd_encryptor" type="assistedTest" />

<encrypt:rule id="encryptRule">
<encrypt:table name="t_user'">
<encrypt:column logic-column="username" cipher-column="username" plain-
column="username_plain" encrypt-algorithm-ref="name_encryptor" />
<encrypt:column logic-column="pwd" cipher-column="pwd" assisted-query-
column="assisted_query_pwd" encrypt-algorithm-ref="pwd_encryptor" />
</encrypt:table>
</encrypt:rule>

<shardingsphere:data-source id="encryptDataSource" data-source-names="ds" rule-

refs="encryptRule" />

<bean id="transactionManager" class="org.springframework.jdbc.datasource.
DataSourceTransactionManager'">
<property name="dataSource" ref="encryptDataSource" />
</bean>

<tx:annotation-driven />

<bean id="sqlSessionFactory" class="org.mybatis.spring.SqlSessionFactoryBean">
<property name="dataSource" ref="encryptDataSource"/>
<property name="mapperlLocations" value="classpathx:META-INF/mappers/*.xml"/

</bean>

<bean class="org.mybatis.spring.mapper.MapperScannerConfigurer">
<property name="basePackage" value="org.apache.shardingsphere.example.core.
mybatis.repository"/>
<property name="sqlSessionFactoryBeanName" value="sqlSessionFactory"/>
</bean>

</beans>

HxX2%

LR BRI
C TRRAETRE: SR
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W
HRRE

1R AR ) XML BC TSP VU 61 ShardingSphere B HETAEI 2% LU FAL L,
SRR

ACEAN

<shadow:rule />

AlELE R
ZR A | 15EH
id JEE | Spring Bean Id
data-source(?) PR | 5T EERE TR o e
shadow-table(?) bR | e FRECE
shadow-algorithm(?) WA | AR E
default-shadow-algorithm-name(?) | ¥r% | BRINFE T-HIELHR
SR G (LW

<shadow:data-source />

TR KA | B

id JE: | Spring Bean Id
production-data-source-name | JEME | A HHRIRAHR
shadow-data-source-name B | e EdERANR

W ARILHE :

<shadow:shadow-table />

ZFR KA | JEH
name Bl | TR

data-sources | JEM: | FRXKE FEURRAMYIER (- MER” , “FIT)
algorithm (?) | #R%& | L FRXE FRIELE
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<shadow:algorithm />

R KA | PiAA
shadow-algorithm-ref | JEIE | #FRIXBE FHEIELM

W RIAIE :

<shadow:shadow-algorithm />

HFR KA | ERH
id B | FRIEAR

type B | TR
props (?) | I°% | TR IKEMEALE

HRESWNE R FHIRYE%

(g

1. BRI T EBURE TR,
2. FCER TR

- LB TRUETR

- EREF TR

- BCER T HEIR

ML BRI

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

schema/beans

http://www.springframework.org/schema/beans/spring-
beans.xsd

http://shardingsphere.apache.org/schema/shardingsphere/
shadow

http://shardingsphere.apache.org/schema/shardingsphere/
shadow/shadow. xsd
">
<shadow:shadow-algorithm id="user-id-insert-match-algorithm" type="VALUE_MATCH
">

<props>
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<prop key="operation'">insert</prop>
<prop key="column">user_id</prop>
<prop key="value'">1</prop>
</props>
</shadow:shadow-algorithm>

<shadow:rule -id="shadowRule'">

<shadow:data-source id="shadow-data-source" production-data-source-name="ds

" shadow-data-source-name="ds_shadow"/>

<shadow:shadow-table name="t_user" data-sources='"shadow-data-source'">

<shadow:algorithm shadow-algorithm-ref="user-id-insert-match-algorithm" />

</shadow:shadow-table>
</shadow:rule>
</beans>

HxX2%

o ST ERR R IR

« JAVA APL: T ERIICE

« YAML Fic®: 52 ERECE

- Spring a4 3[Rl RFENALE
- FFRERER: TR OFRE]

SQL fi#bT

HRER

Spring A4 HAELE T3, JEH THESEHT Spring WH, “BI@Id A4 2% A xml BB S 77 UL E SQL

AT AL 1

SRR

4475 ME]: http://shardingsphere.apache.org/schema/shardingsphere/sql-parser/sql-parser-5.2.0.xsd

<sql-parser:rule />

R KA | WA
id J&TE | Spring Bean Id
sql-comment-parse-enable | J&IE | 2GRN SQL IH&

parse-tree-cache-ref JEYE | AT AN A AR
sql-statement-cache-ref B | SQL A A AFZ 44K

<sql-parser:cache-option />
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i FAL | iR
id B | ARSI E AL PR

initial-capacity | J&1 | AHEFIIERE
maximum-size | B | AMEFRAEE

(T

1. WEAMEFAE
2. WEMATECE
3. (EF TS 1 %A@ AT SQL

ML BRI

<sql-parser:rule id="sqlParseRule" sql-comment-parse-enable="true" parse-tree-
cache-ref="parseTreeCache" sql-statement-cache-ref="sqlStatementCache" />
<sql-parser:cache-option id="sqlStatementCache" dinitial-capacity="1024" maximum-
size="1024"/>

<sqgl-parser:cache-option id="parseTreeCache" initial-capacity="1024" maximum-size=
"1024"/>

HxXZ%

« JAVA API: SQL fi##T
« YAML FC'#: SOQL fi#ht

« Spring Boot Starter: SQL fi##r

TRA R

HRIER

ShardingSphere iz TIRZINEE, BlaN, DFED A, BEEE. &AM, BUERESE, XLEREM AT
DARMGHATEER], thal DAL & —f2EH, THZMET Spring 4423 [RIEC BRI
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ML BRI

<l-- RECE -->
<sharding:standard-strategy id="databaseStrategy" sharding-column="user_id"
algorithm-ref="inlineStrategyShardingAlgorithm" />
<sharding:sharding-algorithm id="1inlineStrategyShardingAlgorithm" type="INLINE">
<props>
<prop key="algorithm-expression">replica_ds_${user_id % 2}</prop>
</props>
</sharding:sharding-algorithm>
<sharding:key-generate-algorithm id="snowflakeAlgorithm" type="SNOWFLAKE">
</sharding:key-generate-algorithm>
<sharding:key-generate-strategy id="orderKeyGenerator" column="order_id" algorithm-
ref="snowflakeAlgorithm" />
<sharding:rule id="shardingRule">
<sharding:table-rules>
<sharding:table-rule logic-table="t_order" database-strategy-ref=
"databaseStrategy" key-generate-strategy-ref="orderKeyGenerator" />
</sharding:table-rules>
</sharding:rule>

<l-- FIBRESELE -->
<readwrite-splitting:rule id="readWriteSplittingRule">
<readwrite-splitting:data-source-rule id="replica_ds_0">
<readwrite-splitting:dynamic-strategy id="dynamicStrategy" auto-aware-data-
source-name="readwrite_ds_0" />
</readwrite-splitting:data-source-rule>
<readwrite-splitting:data-source-rule id="replica_ds_1">
<readwrite-splitting:dynamic-strategy id="dynamicStrategy" auto-aware-data-
source-name="readwrite_ds_1" />
</readwrite-splitting:data-source-rule>

</readwrite-splitting:rule>

< -— HdEELMERE -->
<database-discovery:rule id="mgrDatabaseDiscoveryRule">
<database-discovery:data-source-rule id="readwrite_ds_0" data-source-names='"ds_
0,ds_1,ds_2" discovery-heartbeat-name="mgr-heartbeat" discovery-type-name="mgr" />
<database-discovery:data-source-rule id="readwrite_ds_1" data-source-names="ds_
3,ds_4,ds_5" discovery-heartbeat-name="mgr-heartbeat" discovery-type-name="mgr" />
<database-discovery:discovery-heartbeat id="mgr-heartbeat">
<props>
<prop key="keep-alive-cron" >0/5 * x * x ?2</prop>
</props>
</database-discovery:discovery-heartbeat>
</database-discovery:rule>
<database-discovery:discovery-type id="mgr" type="MySQL.MGR">
<props>
<prop key="group-name">558edd3c-02ec-11ea-9bb3-080027e39bd2</prop>
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</props>
</database-discovery:discovery-type>

< —— BUERBECE -->
<encrypt:encrypt-algorithm id="name_encryptor" type="AES">
<props>
<prop key='"aes-key-value'>123456</prop>
</props>
</encrypt:encrypt-algorithm>
<encrypt:encrypt-algorithm id="pwd_encryptor" type="assistedTest" />

<encrypt:rule id="encryptRule">
<encrypt:table name="t_user">
<encrypt:column logic-column="username" cipher-column="username" plain-
column="username_plain" encrypt-algorithm-ref="name_encryptor" />
<encrypt:column logic-column="pwd" cipher-column="pwd" assisted-query-
column="assisted_query_pwd" encrypt-algorithm-ref="pwd_encryptor" />
</encrypt:table>
</encrypt:rule>

RPN

FARRRLRES

<!-- algorithmName HHFf5E, FHEMDHEETH algorithm-ref BME—% -->
<!-- type fil props, EZHEHNEEIDE: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/sharding/ -->
<sharding:sharding-algorithm id="algorithmName" type="xxx">

<props>

<prop key="xxx">xxx</prop>

</props>

</sharding:sharding-algorithm>

ISR

<!-- encryptorName HHAFHEE, FTEMMEMNFN encrypt-algorithm-ref EME—F -->
<l-- type Fl props, WESHZMHENEEL: https://shardingsphere.apache.org/document/
current/cn/user—-manual/common-config/builtin-algorithm/encrypt/ -->
<encrypt:encrypt-algorithm id="encryptorName" type="xxx">

<props>

<prop key="xxx">xxx</prop>

</props>

</encrypt:encrypt-algorithm>
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B o iRk

<!-- loadBalancerName HIAJ48E, FTEMIEE 7SN FE load-balance-algorithm-ref J&M—
Ho-—>
<!-- type fll props, ESHRE 7 EAEIENER: https://shardingsphere.apache.org/
document/current/cn/user-manual/common-config/builtin-algorithm/load-balance/ -->
<readwrite-splitting:load-balance-algorithm id="1loadBalancerName" type="xxx">

<props>

<prop key="xxx">xxx</prop>

</props>

</readwrite-splitting:load-balance-algorithm>

W R

<!-- shadowAlgorithmName HFAIFEE, TEMEZFENHR shadow-algorithm-ref EH—3 -->
<!-- type fil props, WHEHF FENEEIE: https://shardingsphere.apache.org/document/
current/cn/user-manual/common-config/builtin-algorithm/shadow/ -->
<shadow:shadow-algorithm id="shadowAlgorithmName" type="xxx">

<props>

<prop key="xxx">xxx</prop>

</props>

</shadow: shadow-algorithm>

LD

<!-- discoveryTypeName HIFFHEE, TEMBIEELZIMNFE discovery-type-name J&MH—% —-
>
<database-discovery:discovery-type id="discoveryTypeName" type="xxx'">
<props>
<prop key="xxx">xxx</prop>
</props>
</database-discovery:discovery-type>
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4.1.5 F#5% API

ARETTHA 4 ShardingSphere-JDBC [R5 APL,

S EH
HRER

Apache ShardingSphere {H] ThreadLocal &5y Fr ##EMA TR B, 7] UEE gAY 77 XA Hint-
Manager I FE, %9 R EAE Y RIZAENEN, Apache ShardingSphere &R DI SQL Hi
IR R 77 A T 9 il B8

Hint NFZLHT R - 7 FERAETE SQL MIBIEERE M, MAFETIMNRSEHE, - smllfERE
B A TR L B R

(R

=

. Vi HintManager.getInstance() B HintManager SEf§il;

N

. JAH HintManager.addDatabaseShardingValue, HintManager.addTableShardingValue /77515 & %)
Fr e

. HUT SQL 1B FE Al AT ;

. M HintManager.close /& ThreadLocal HFHINA

w

N

He Bl

i Hint 53 |

FRII A

Hint 7> BIEFREH LI org.apache.shardingsphere.sharding.api.sharding.hint.

HintShardingAlgorithm #%[1, Apache ShardingSphere TEM{TESHIN, <3 M HintManager H13K
oy FoAEEA TR R 1,

ZEET:

rules:
— ISHARDING
tables:
t_order:
actualDataNodes: demo_ds_${0..1}.t_order_s{0..1}
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databaseStrategy:
hint:
algorithmClassName: xxx.xxx.xxX.HintXXXAlgorithm
tableStrategy:
hint:
algorithmClassName: xxX.xxx.xxx.HintXXXAlgorithm
defaultTableStrategy:
none:
defaultKeyGenerateStrategy:
type: SNOWFLAKE
column: order_1id

props:
sql-show: true

3KHL HintManager

HintManager hintManager = HintManager.getInstance();

Iy B

« ffifl hintManager.addDatabaseShardingValue RiNINEHETE 7 F i H,
« fififl hintManager.addTableShardingValue SRIFENMFES F##{E,

DEAPRBENRT, BHEHERE -2 FER, A H hintManager.
setDatabaseShardingValue AR FHo

HBR R

7 P {ELRZ1E ThreadLocal H, Fit AT BEAERRIELS RN EFH hintManager. close () SKi&RR Thread-
Local I AZ,

hintManager Sl | AutoCloseable #211, R[HEF#{#i ] try with resource F3/15¢H,

SEREAS R

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

// Sharding database without sharding table and routing to only one database with
using HintManager
String sql = "SELECT * FROM t_order";
try (HintManager hintManager = HintManager.getInstance();
Connection conn = dataSource.getConnection();
PreparedStatement preparedStatement = conn.prepareStatement(sql)) {
hintManager.setDatabaseShardingValue(3);
try (ResultSet rs = preparedStatement.executeQuery()) {
while (rs.next()) {

/] ...
}

}
}
HRZ%

« BDRHE: BdES A

- FRRFEREE: BdES
BE

RIS 4 ShardingSphere-JDBC Y5 43 B 175 APL,

S EH
HRER

Apache ShardingSphere {#i] ThreadLocal & ¥ ¥ PR AR ICHEATIR MBS Ho 7T DUSE gRfE 8 75 2wl
HintManager FHNIN T R HARIC, IZEINTE S RTZFEAN RN Apache ShardingSphere 1] DA SQL
HRE R 7T S T E R

Hint fESEE /& N, FEM Tl 3 T R w5 e,
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PP IR

1. JH HintManager.getInstance () 3RE{ HintManager S:f);
2. A HintManager.setWriteRouteOnly () A E F ERKHIRIC;
3. PUT SQL EA) FEREE EHAIHAT;

4. I HintManager.close () 7 ThreadLocal HFHYHNZ,

[W=wN ]

fiFH Hint S5 8%

i Fahgd 75

3KHY HintManager

5T Hint RIEUE R AHER,

e R

f#F hintManager.setWriteRouteOnly 1% & R H.
THRRI A B

5T Hint B8R AR,

eI

String sql = "SELECT x FROM t_order";
try (HintManager hintManager = HintManager.getInstance();
Connection conn = dataSource.getConnection();
PreparedStatement preparedStatement = conn.prepareStatement(sql)) {
hintManager.setWriteRouteOnly () ;
try (ResultSet rs = preparedStatement.executeQuery()) {
while (rs.next()) {
[ }
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S sQL IR 7T
fil FALYE

SQL Hint WIREFRZH PR AT S T I BRRECE, %'E sqlCommentParseEnabled 7 true, HFEH&
NER S /x +/, NEFEDL, ShardingSphere hint: JF4A, JEM4 N writeRouteOnly,

SERR

/* ShardingSphere hint: writeRouteOnly=true x/
SELECT * FROM t_order;

- BDFRHE: 50 E

- FFRERR: BREDE

ARITF 57

jfid Apache ShardingSphere /3N H55, SAMFSIFLX A, FRTERMDMAEFSHEHZ
b, Apache ShardingSphere JEREFSTERFUREHE T I YA NF S5 2R, SR HE SR K
WSS, XA FHMFENFESS, Al EQEEHEFEER AT E, BR4EY Apache ShardingSphere JH3 /1IN AY
BRINFE I,

{if Java API
HRER
f#i/] ShardingSphere-JDBC I, ] A#id API £977 = XA #1 BASE &XAYH 5,

ik e

5| \ Maven 1&#i

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

<I-— i XA HEN, FEGIARLR --—>

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

</dependency>
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<!-- i XA M) Narayana MU, TG AN —->

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

</dependency>

<l-- ffif] BASE N, THEIIAMBLR —->

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

</dependency>

(g

1. HEFSFA

2. PUTILS51E

ML BRI

TransactionTypeHolder.set(TransactionType.XA); // XfF TransactionType.LOCAL,
TransactionType.XA, TransactionType.BASE

try (Connection conn = dataSource.getConnection()) { // f#H
ShardingSphereDataSource

conn.setAutoCommit(false);

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

ps.setObject(1l, 1000);

ps.setObject(2, "init");

ps.executeUpdate();

conn.commit();

}

{#i ] Spring Boot Starter
BERER

{# ] ShardingSphere-JDBC i, R]DAEI spring boot starter 1977\, ## AitEs&
5\ Maven f{ifi
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<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-jdbc-core-spring-boot-starter</artifactId>
<version>${shardingsphere.version}</version>

</dependency>

<l-- fEH XA EHFN, FEIIARER —->

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

</dependency>

<l-— ffH XA [ Narayana iz, FEGIAMAEL —->

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

</dependency>

<l-- ffif] BASE N, TEIIAMAR —->

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

</dependency>

(R

1. BLEHESEM

2. R AES

W B

ML B 55 2R

@Configuration
@EnableTransactionManagement

public class TransactionConfiguration {

@Bean
public PlatformTransactionManager txManager(final DataSource dataSource) {

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

T A NS5

@Transactional
@ShardingSphereTransactionType(TransactionType.XA) // Zff TransactionType.LOCAL,
TransactionType.XA, TransactionType.BASE
public void insert() {

jdbcTemplate.execute("INSERT INTO t_order (user_id, status) VALUES (?, ?)",
(PreparedStatementCallback<Object>) ps -> {

ps.setObject(1, 1);

ps.setObject(2, "init");

ps.executeUpdate();

})s

}

i spring 4230
HrEE

f#if] ShardingSphere-JDBC I, AJLA@ spring namespace 77 UEH, ## AT SR
51\ Maven ¥t

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

</dependency>

<I-— fHH XA HEN, TEIIAER >

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

</dependency>

<I-— {#f XA B Narayana iz, FFEG| AL -->

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-transaction-xa-narayana</artifactId>

<version>${project.version}</version>
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</dependency>

<l-- f#f] BASE M, TEIIAMBLR —->

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

</dependency>

BAEDBR

1. BLESHSEHAR
2. A HAHES

ML BRI

ML E S5 EPLE

<!-- ShardingDataSource MJHCECE -->
<l—— ... -

<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 />

<!-- FFEE#EM @ShardingSphereTransactionType [Ff#, M Spring JRAEM AoP TERMITTE L
HATH —->
<sharding:tx-type-annotation-driven />

A 55

@Transactional
@ShardingSphereTransactionType(TransactionType.XA) // ff TransactionType.LOCAL,
TransactionType.XA, TransactionType.BASE
public void insert() {

jdbcTemplate.execute("INSERT INTO t_order (user_id, status) VALUES (?, ?)",
(PreparedStatementCallback<Object>) ps -> {

ps.setObject(1l, 1);
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ps.setObject(2, "init");
ps.executeUpdate();

1)

3

Atomikos FH5%

HRER

Apache ShardingSphere $2fit XA 55, BRIARY XA FHHELIN Atomikos, ## 1D IE
1. Bl EHHHA

2. Bt & Atomikos

M BRI
P B 55 2R

Yaml:

— ITRANSACTION
defaultType: XA
providerType: Atomikos

SpringBoot:

spring:
shardingsphere:
props:

xa-transaction-manager-type: Atomikos

Spring Namespace:

<shardingsphere:data-source id="xxx" data-source-names="xxx" rule-refs="xxx">
<props>
<prop key="xa-transaction-manager-type'">Atomikos</prop>
</props>
</shardingsphere:data-source>
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fit & Atomikos

Al PAEAETR H (1 classpath HHEAI jta . properties SRiEHiI{L Atomikos B B I,
HIETEZS UL Atomikos F /5 A o

L/ EHYS ]

W HK logs HERF AN xa_tx. log, Xi& XA ARTRIKEN TRV HE, B2,

Narayana $5%

HRER

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

HIPE AT

5|\ Maven 1{<#i

<properties>
<narayana.version>5.12.4.Final</narayana.version>
<jboss-transaction-spi.version>7.6.0.Final</jboss-transaction-spi.version>
<jboss-logging.version>3.2.1.Final</jboss-logging.version>

</properties>

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

<l-- ffH XA EHFN, FEFIARER -->

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

</dependency>

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

</dependency>

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

BRI IR

1. BC# Narayana

2. B HE XA HEKH

[TW=wN /]l
Al E Narayana

A PAEAETTH 1 classpath NI jbossts-properties. xml K& l{t Narayana Bl E il

TEIHTES I Narayana B /7 508

BE XA 55K

Yaml:

- !TRANSACTION
defaultType: XA
providerType: Narayana

SpringBoot:

spring:
shardingsphere:
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props:
xa-transaction-manager-type: Narayana

Spring Namespace:

<shardingsphere:data-source id="xxx" data-source-names="xxx" rule-refs="xxx">
<props>
<prop key='"xa-transaction-manager-type">Narayana</prop>
</props>
</shardingsphere:data-source>

Bitronix $55
HRELR

Apache ShardingSphere $2fit XA 55, AL T Bitronix HJYSEIH,

ik e

5| \ Maven 1

<properties>
<btm.version>2.1.3</btm.version>

</properties>

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

<I-— i XA HFEN, TEIIAER >

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

</dependency>

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

</dependency>

<dependency>
<groupId>org.codehaus.btm</groupId>
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<artifactId>btm</artifactId>
<version>${btm.version}</version>

</dependency>

(R

1. BCE XA $5520

2. Bl & Bitronix

ML BRI

ML E XA H552K Y

Yaml:

- !TRANSACTION
defaultType: XA
providerType: Bitronix

SpringBoot:

spring:
shardingsphere:

props:

xa-transaction-manager-type: Bitronix

Spring Namespace:

<shardingsphere:data-source id="xxx" data-source-names="xxx" rule-refs="xxx">

<props>

<prop key="xa-transaction-manager-type'">Bitronix</prop>

</props>
</shardingsphere:data-source>

fil & Bitronix (AJ&HE)

TEIEIEZ M Bitronix ‘B 17 4% o
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Seata 55

HRIER

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

B

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

[WEN
J55] Seata Server

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

@2 undo_log 7

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

CREATE TABLE IF NOT EXISTS ‘undo_log’

(
“Hid” BIGINT(20) NOT NULL AUTO_INCREMENT COMMENT 'dincrement 1id',
‘branch_id"’ BIGINT(20) NOT NULL COMMENT 'branch transaction id',
“xid’ VARCHAR(100) NOT NULL COMMENT 'global transaction id',
‘context’® VARCHAR(128) NOT NULL COMMENT 'undo_log context,such as
serialization',
“rollback_info™ LONGBLOB NOT NULL COMMENT 'rollback info',
‘log_status’ INT(11) NOT NULL COMMENT 'O:normal status,l:defense status',
‘log_created’ DATETIME NOT NULL COMMENT 'create datetime',
“log_modified® DATETIME NOT NULL COMMENT 'modify datetime',

PRIMARY KEY (‘id),
UNIQUE KEY ‘ux_undo_log" ('xid‘', ‘branch_id")
) ENGINE = InnoDB
AUTO_INCREMENT = 1
DEFAULT CHARSET = utf8 COMMENT ='AT transaction mode undo table';
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BB

£ classpath HE /I seata. conf X,

client {
application.id = example ## N FHME— T
transaction.service.group = my_test_tx_group ## FTEHSSH
}

FRIESL IR BB DK Seata 1Y file.conf Ml registry.conf XXff,

4.1.6 1 ZHEW
DataSource %1

o REZF timeout HHHEAE,

Connection #[1

o PSRRI RE, BRI, FERRAHRIE;
« RNEFFHRAT native SQL;

« ¥ savepoint HIYAR(F;

« A3 Ff Schema/Catalog HIHAE;

o SR EE SRS

Statement fll PreparedStatement %1

- AFRRMAZEERERER (AIfEi#ERE, dF SELECT 2 584) ;
« AL TR E,

ResultSet [

o SRR T A5 T

o FEEABIEIE next 77 B RAREH B
C R TN

o R LT

« FIHHKIN Array.

4.1. ShardingSphere-JDBC 167




Apache ShardingSphere document, v5.2.0

JDBC4.1

« N37#: IDBC 4.1 B HTIHRE,

BITE AR /7%, 1ERE org. apache.shardingsphere.driver.jdbc.unsupported fi,

4.2 ShardingSphere-Proxy

Bt & /2 ShardingSphere-Proxy H1MfE— 5 FF A& ¥ A BLABIR, @I & 0T DATRIETE Wi BEf# ShardingSphere-
Proxy Firi2 LA I BE,

AFETi & ShardingSphere-Proxy IELE S % F/, F5ER 0T 4 A 5,

ShardingSphere-Proxy f2fit5: T YAML WBEC & 775, FF{l/H DistSQL #1742 H, WIIACE, MHIFEE
AIDARTERIE B . 5 08, BRI, 2 TEEDRE, I HREWSINEH,

FLNECE B> 5 ShardingSphere-JDBC HJ YAML BR B 5242 —%(, DistSQL 5 YAML AL EREWSH B EU,
B Z A A IES LA R,

4.2.1 |5 FM

ARETTIEN4H ShardingSphere-Proxy FHICHRE I A 8 S MHICHRAE,

il P 3 A A
HRER

A FZEA G k% A £33/ ShardingSphere-Proxy,

A PEa

fd F 3 2 AR BLS 5 Proxy, TR E4S Java JRE 8 55 EihR A,

B IR

1. 3KBY ShardingSphere-Proxy — il & ffi f2
12 R E DT ERE
2. it conf/server.yaml

ShardingSphere-Proxy IZ{T#1E server.yaml FECE, FACEHE\S ShardingSphere-JDBC —%¢, 14
SERBANE,

HARCEIUE S * RIRACE * 8 1AL E
3. BitE conf/config-x.yaml
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1B conf HFE NLA config- RIZIF LM, W1: conf/config-sharding.yaml X, #4745
AR, 35 BN E, BB IESHIE Tl config-*.yaml XA « #85°] DUEE @4,
ShardingSphere-Proxy XFiCE 2 MEHEARTR, &1L config- Wik H YAML L&, BN
—/MB LR,

4. (ANIE&) 5IAEHREZEIRSh
WNR SRS PostgreSQL B¢ openGauss BUEE, FNAEE G| NEYMKH,

W 5% MySQL #dEFE, 15 N#{ mysql-connector-java-5.1.47.jar 8(# mysql-connector-java-
8.0.11.jar, FFRHEIMA ext-1ib HR,

5. (ANE) 5IANSREHE TR A0

ShardingSphere-Proxy EKINEE K ZooKeeper Curator 2 ¥, SEHEHEAEH ZooKeeper Jojil 5| A HAhAK
o

GUSREERHEIEH] Eted, FRERF Eted U P IRIKENELRF jeted-core 0.5.0 BHIZEH R ext-Tib,
6. (ANE) FIADENHEF AT

5 ShardingSphere-JDBC 15 2\ fH[F, BARA[Z%5 ) Mi:{F 5,
7. (AN&) SIANBEEXEE

SR HREEH € REREN, wlEd Uy BB B e X, PRl

1. S " ShardingAlgorithm® $E015E HETESLHEE,

2. ffUiIH “resources’ HX N “META-INF/services’ H%,

3. f£ 'META-INF/services' HR F¥EXM “org.apache.shardingsphere.sharding.spi.
ShardingAlgorithm®

4. LM ERERZEANEXH “org.apache.shardingsphere.sharding.spi.
ShardingAlgorithm®

5. ¥ kiR Java XHHTHEK jar

6. ¥R jar EHEINE “ext-lib’ H¥,

7. K EREEXEEELPIERN Java XMF5IHBCELE YAML XfF, BARIZ%E [FLEMNI] (https://
shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/
yaml-config/),

8. )4/l ShardingSphere-Proxy

Linux/macOS #1/E R4 1EI81T bin/start.sh, Windows #{E R 4151817 bin/start.bat /33l
ShardingSphere-Proxy, ERIAWTHIT 3307, BIAECE HRN Proxy MY conf Hk, JE3IHIAR] DL
feE s 1, ECESXHERrfEE S, mLuR:

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

9. % Fifii%## ShardingSphere-Proxy
4T MySQL / PostgreSQL / openGauss HI% Ui fin % EL#%#%1F ShardingSphere-Proxy E[1A],
i F MySQL % F'iifiJ%4% ShardingSphere-Proxy:

mysql -h${proxy_host} -P${proxy_port} -u${proxy_username} -pS${proxy_password}
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fi /] PostgreSQL % F¥iii% 4% ShardingSphere-Proxy:

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

i/l openGauss % FViiti%#% ShardingSphere-Proxy:

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

HC BRI

SEREFLE 1E S ShardingSphere ©EARY/RH: https://github.com/apache/shardingsphere/tree/mast

er/examples/shardingsphere-proxy-example

i Ffl Docker
HRELR

AT EEAAUAEIT Docker /53 ShardingSphere-Proxy,

g

&

{#iFH Docker Ji3/) ShardingSphere-Proxy JCAUERY MK,

(g

1. 3£H{ Docker 1%
« HR— (#E#E): M DockerHub FKEX

docker pull apache/shardingsphere-proxy

R KB master 77 X E#T 5% https://github.com/apache/shardingsphere/pkgs/containe
r/shardingsphere-proxy

FTR=: BITHERG

git clone https://github.com/apache/shardingsphere

mvn clean install

cd shardingsphere-distribution/shardingsphere-proxy-distribution
mvn clean package -Prelease,docker

BRI DA A, IE#R Docker daemon R E 41817,

I/0 exception (java.io.IOException) caught when processing request to {}->unix://
localhost:80: Connection refused?

2. it'® conf/server.yaml fl conf/config-x.yaml
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A DAM Docker 75 a5 FHAREXAC B SRR, 5 LEITE EHUER H

docker run -d --name tmp --entrypoint=bash apache/shardingsphere-proxy
docker cp tmp:/opt/shardingsphere-proxy/conf /host/path/to/conf
docker rm tmp

A s PRI L8 PR BT AT RE 51 AR ML I A 2257, WER B aRHRTCIRE R B RHRE IR FHIR, 16
R conf/config—x*.yaml BLESCHHHEE REEEE R TP AT DAY Docker s PHRIT I E,

BB E1ES % ShardingSphere-Proxy /o sl - {8 F 3 & A6 6,
3. (ANIE) SIANEE =75kl B & ETE

AR LA MERTK: * ShardingSphere-Proxy J5¥iififi l MySQL #4882 ; * (HH B & &%, * HH
Eted {E NSRRI EM L,

TBTEE EVPERA B ext-1ib HR, 3123 ShardingSphere-Proxy J&a/) T - i A — @kl 4 A
CLA R R A B,

4. JA3) ShardingSphere-Proxy &4
BEEHAM conf 5 ext-1ib HREHFIRST, Hahads:

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

Hr, ext-1ib dE67, HF al#%7R#EE#, ShardingSphere-Proxy BAANRIT 3307, RIS IMRL &
-e PORTHEE., HIENX JVM HXSE @IS IMNE L & JVM_OPTS % H,

5. % ii%E#E ShardingSphere-Proxy
1§ ShardingSphere-Proxy /88T - 8 FH — 3 A& A i,

AL BRI

SERENIE 15 2% ShardingSphere G FEH /R https://github.com/apache/shardingsphere/tree/mast
er/examples/shardingsphere-proxy-example

{#f] Helm
HRER

i/ Helm 7£ Kubernetes ££#fH 5|5 ShardingSphere-Proxy S| T44E,
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ik e

« kubernetes 1.18+
» kubectl
* helm 3.3.0+

« A DABNASHITE PV(Persistent Volumes) Y StorageClass F THiAfLEdE, (Ali%k)

(2
FEL L

1. ¥ ShardingSphere-Proxy %] Helm A6/ :

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

1. DA ShardingSphere-Proxy 44 %% charts:

helm 1install shardingsphere-proxy shardingsphere/shardingsphere-proxy

RS

1. HT Nk an & DA TEOARC BT 245,

cd shardingsphere-proxy/charts/governance
helm dependency build

cd ../..

helm dependency build

cd .

helm 1dinstall shardingsphere-proxy shardingsphere-proxy

1. HApECEEN R B E YR,
2. P47 helm list IREU A 22517 release,

HI#

1. BOAMBRATA ZAMids, HI0 --keep-history SR &ML,

helm uninstall shardingsphere-proxy
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SRR

GBI R B

FCE I

1P {H

governance.enab'led

PRI 5 TG PETT /AT chart

true

TAPEYY £ ZooKeeper fir B I

Bl B 1 R {1

governance. zookeeper. FR U2 758 F ZooKeeper M chart “true”

enabled

governance.zooke eper. ZooKeeper i i & 1

replicaCount

gove rnance.zookeeper. FRIR ZooKeeper JE 5 FHRFAEH W (Persis- | f alse

pe rsistence.enabled tentVolumeClaim) H >k H & £f A & (Persis-
tentVolume)

governanc e.zookeeper. FiA% (PersistentVolume) HYFEfE2 (Storage- | ""

persist ence. Class)

storageClass

governan ce.zookeeper. FiA%E (PersistentVolume) [i/j[RIAE [ "Readw

persis tence. riteOn

accessModes ce"]

g overnance.zookeeper F#A%E (PersistentVolume) A/ “8Gi

.persistence.size

g overnance.zookeeper ZooKeeper a5 i PR il {1

.resources. limits

governance .zookeeper. ZooKeeper A#s HIH M NTE 2 56Mi

resource s.requests.

memory

governa nce.zookeeper. ZooKeeper A5 K cpu 8 “250m"

resou rces.requests.cpu
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HH 5 14 shardingSphere-Proxy fit & %

Bl & 1 R {1
compu te.image.repository | ShardingSphere-Proxy 544 | apache/shar

dingsphere-proxy

compu te.image.pullPolicy | ShardingSphere-Proxy 5if%HiH{ | IfNotPresent
R
compute.image.tag ShardingSphere-Proxy Hfhr% | 5.1.2
compu te.imagePullSecrets | PEURAE GENEUE []
compu te.resources.limits | ShardingSphere-Proxy Z#siI%s | {}
TR il
compute.resour ces. ShardingSphere-Proxy & asH1E | 2Gi
requests.memory I
compute.res ources. ShardingSphere-Proxy ZA25FH1H | 200m
requests.cpu [ cpu #ZEL
compute.replicas ShardingSphere-Proxy s ™ML | 3
c ompute.service.type ShardingSphere-Proxy M55 | ClusterIP
c ompute.service.port ShardingSphere-Proxy #&#&ifi [ 1 | 3307
compute.mys glConnector. | MySQL JKzfifkRA 5.1.49
version
compute.startPort ShardingSphere-Proxy /A a¥i [0 | 3307

c ompute.serverConfig

ShardingSphere-Proxy & 7\HC &
X

AL E R

H O H O HF O H OH O H O H H O H FH OHF H OH O H H

Licensed to the Apache Software Foundation (ASF) under one or more

contributor license agreements.

See the NOTICE file distributed with

this work for additional information regarding copyright ownership.

The ASF licenses this file to You under the Apache License, Version 2.0

(the "License"); you may not use this file except in compliance with

the License.

You may obtain a copy of the License at

http://www.apache.org/1licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and

limitations under the License.

## @section Governance-Node parameters
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## @param governance.enabled Switch to enable or disable the governance helm chart
##
governance:
enabled: true
## @section Governance-Node ZooKeeper parameters
zookeeper:
## @param governance.zookeeper.enabled Switch to enable or disable the
ZooKeeper helm chart
##
enabled: true
## @param governance.zookeeper.replicaCount Number of ZooKeeper nodes
##
replicaCount: 1
## ZooKeeper Persistence parameters
## ref: https://kubernetes.io/docs/user-guide/persistent-volumes/
## @param governance.zookeeper.persistence.enabled Enable persistence on
ZooKeeper using PVC(s)
## @param governance.zookeeper.persistence.storageClass Persistent Volume
storage class
## @param governance.zookeeper.persistence.accessModes Persistent Volume access
modes
## @param governance.zookeeper.persistence.size Persistent Volume size
##
persistence:
enabled: false
storageClass: ""
accessModes:
- ReadWriteOnce
size: 8Gi
## ZooKeeper's resource requests and limits
## ref: https://kubernetes.io/docs/user-guide/compute-resources/
## @param governance.zookeeper.resources.limits The resources limits for the
ZooKeeper containers
## @param governance.zookeeper.resources.requests.memory The requested memory
for the ZooKeeper containers
## @param governance.zookeeper.resources.requests.cpu The requested cpu for the
ZooKeeper containers
##
resources:
limits: {}
requests:
memory: 256M1i
cpu: 250m

## @section Compute-Node parameters
##
compute:

## @section Compute-Node ShardingSphere-Proxy parameters
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## ref: https://kubernetes.io/docs/concepts/containers/images/
## @param compute.image.repository Image name of ShardingSphere-Proxy.
## @param compute.image.pullPolicy The policy for pulling ShardingSphere-Proxy
image
## @param compute.image.tag ShardingSphere-Proxy image tag
##
image:
repository: '"apache/shardingsphere-proxy"
pullPolicy: IfNotPresent
## Overrides the image tag whose default 1is the chart appVersion.
##
tag: "5.1.2"
## @param compute.imagePullSecrets Specify docker-registry secret names as an
array
## e.g:
## imagePullSecrets:
#Ht - name: myRegistryKeySecretName
##
imagePullSecrets: []
## ShardingSphere-Proxy resource requests and limits
## ref: https://kubernetes.io/docs/concepts/configuration/manage-resources-
containers/
## @param compute.resources.limits The resources limits for the ShardingSphere-
Proxy containers
## @param compute.resources.requests.memory The requested memory for the
ShardingSphere-Proxy containers
## @param compute.resources.requests.cpu The requested cpu for the
ShardingSphere-Proxy containers
##
resources:
Timits: {}
requests:
memory: 2Gi
cpu: 200m
## ShardingSphere-Proxy Deployment Configuration
## ref: https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
## ref: https://kubernetes.io/docs/concepts/services-networking/service/
## @param compute.replicas Number of cluster replicas
##
replicas: 3
## @param compute.service.type ShardingSphere-Proxy network mode
## @param compute.service.port ShardingSphere-Proxy expose port
##

service:
type: ClusterIP
port: 3307

## MySQL connector Configuration
## ref: https://shardingsphere.apache.org/document/current/en/quick-start/
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shardingsphere-proxy-quick-start/

## @param compute.mysqlConnector.version MySQL connector version

##

mysqlConnector:

version: "5.1.49"

## @param compute.startPort ShardingSphere-Proxy start port

## ShardingSphere-Proxy start port

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/
shardingsphere-proxy/startup/docker/

##

startPort: 3307

## @section Compute-Node ShardingSphere-Proxy ServerConfiguration parameters

## NOTE: If you use the sub-charts to deploy Zookeeper, the server-lists field
must be "{{ printf \"%s-zookeeper.%s:2181\" .Release.Name .Release.Namespace }}",

## otherwise please fill in the correct zookeeper address

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

## If it is empty, the server.yaml is also empty.

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/
shardingsphere-jdbc/yaml-config/mode/

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/common-
config/builtin-algorithm/metadata-repository/

##

serverConfig:

## @section Compute-Node ShardingSphere-Proxy ServerConfiguration authority
parameters

## NOTE: It is used to set up initial user to login compute node, and authority
data of storage node.

## ref: https://shardingsphere.apache.org/document/current/en/user-manual/
shardingsphere-proxy/yaml-config/authentication/

## @param compute.serverConfig.authority.privilege.type authority provider for
storage node, the default value is ALL_PERMITTED

## @param compute.serverConfig.authority.users[0].password Password for compute
node.

## @param compute.serverConfig.authority.users[0].user Username,authorized host
for compute node. Format: <username>@<hostname> hostname is % or empty string means
do not care about authorized host

##

authority:

privilege:

type: ALL_PRIVILEGES_PERMITTED
users:
- password: root

user: root@%

## @section Compute-Node ShardingSphere-Proxy ServerConfiguration mode
Configuration parameters

## @param compute.serverConfig.mode.type Type of mode configuration. Now only
support Cluster mode

## @param compute.serverConfig.mode.repository.props.namespace Namespace of
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registry center
## @param compute.serverConfig.mode.repository.props.server-lists Server lists
of registry center
## @param compute.serverConfig.mode.repository.props.maxRetries Max retries of
client connection
## @param compute.serverConfig.mode.repository.props.
operationTimeoutMilliseconds Milliseconds of operation timeout
## @param compute.serverConfig.mode.repository.props.retryIntervalMilliseconds
Milliseconds of retry -interval
## @param compute.serverConfig.mode.repository.props.timeToLiveSeconds Seconds
of ephemeral data live
## @param compute.serverConfig.mode.repository.type Type of persist repository.
Now only support ZooKeeper
## @param compute.serverConfig.mode.overwrite Whether overwrite persistent
configuration with local configuration
##
mode:
type: Cluster
repository:
type: ZooKeeper
props:
maxRetries: 3
namespace: governance_ds
operationTimeoutMilliseconds: 5000
retryIntervalMilliseconds: 500
server-lists: "{{ printf \"%s-zookeeper.%s:2181\" .Release.Name .Release.
Namespace }1}"
timeTolLiveSeconds: 60

overwrite: true

4.2.2 YAML it &

ShardingSphere-JDBC ) YAML FC# /2 ShardingSphere-Proxy ¥ %, £ server.yaml XffH,
ShardingSphere-Proxy REfSFISMNIC B R D RERI B Z 1 Proxy T HJE M,

AREEFTHEA 4 ShardingSphere-Proxy HJ YAML ZAMNICE
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BURR

FURAC & A T15% B GEN%1E 2% ShardingSphere-Proxy [P, FHaT DUMAIA 4% T A FIABR,
GEGES!
£ ShardingSphere-Proxy 1, &I 25N Authority Rule (ARIHAIAUTHORITY) SRELE - AIFZAL
(E3=%
1325 F ShardingSphere FI R fRtk 4, Proxy $EAL T R ANFIRRIE LS, 2HlE:
« ALL_PERMITTED: RFATAMIR, FER;

« DATABASE_PERMITTED: NH P& FHEEIBEENINIR, @it user-database-mappings #H1 7ML,
{EBCE Authority Rule I, &3 G AT ARE 75 SO B FH W — R FRAE (L

SRR

rules:
- IAUTHORITY
users:
- # HTEBERUETRIHP%, BNFEIRELRAEE, 163 <username>@<hostname>:
<password>, hostname N % BRZEFIRFERFRIRAIRHIFAN LM
provider:

type: # T#ifT mBIERANIA R R At 28 S {EN ALL_PERMITTED

ML R

ALL_PERMITTED

rules:
- !AUTHORITY
users:
- root@localhost:root
- my_user@:pwd
provider:
type: ALL_PERMITTED

PAERCEFRIR: - FHF root, fXAIM localhost i%#: Proxy, %N root; - FHF my_user, AIRAME
BEENIER Proxy, 8 pwd; -provider 28809 ALL_PERMITTED, FmXHPHRFAERIR, F
B
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DATABASE_PERMITTED

rules:
- !AUTHORITY
users:
- root@localhost:root
- my_user@:pwd
provider:
type: DATABASE_PERMITTED
props:
user-database-mappings: root@localhost=sharding_db, root@localhost=test_db,
my_user@=sharding_db

A EFERR:
- provider 2%}y DATABASE_PERMITTED, ot FERGINR, FHEACE;
« FF root {XAIM localhost FHLiEHE, RAIVilAl sharding_db fl test_db;
« P my_user AIAMMERFENIER, Wi sharding_db.

HXs%

R A BRI DS MR,

RPN

WA

Apache ShardingSphere $2 {8 FER BLAY 77 AL ELRSILE., A4 server . yaml HHIR B,
SRR

JRIERCE R PUEIE DistSQLARAL B, SCRFENABLITE MER] DAZEIAERR, ACRah B E 1R =
HFEE.

ML BRI

SERERCL B /R ITE 2% ShardingSphere ENM server.yaml: https://github.com/apache/sharding
sphere/blob/aac0d3026e00575114701be603ec189a02a45747/shardingsphere-proxy/shardingsphere-p

roxy-bootstrap/src/main/resources/conf/server.yaml#L71-193
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[T
HRIER

AR T ShardingSphere-Proxy FURRNIAL &,

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

TR

5 ShardingSphere-JDBC A2, PAFMNIFEZRIELE ShardingSphere-Proxy HJ server.yaml H1:
« SQL fifthr
« SQL Fli%

4.2.3 DistSQL

ARETTRA 4 DistSQL HYTEAIETE,

X

DistSQL (Distributed SQL) s& Apache ShardingSphere f# 6 HIRIEIES . E5Fn#E SQL I 7705
B8, HTIRALY EIHRER SQL JUlliRIEREN,

RIGHIRINEL E A TR E 268 /1 /2 Apache ShardingSphere HFf R Z —,

FEREF 4.x N HZ BRI, JT %3 B IRA] DG T AR e — AR R, (BN TR 2 A S R el
FEMOECE IR, Z8T, #ROESIARE, N Tiage TR LT,

M 5.x AR, DistSQL (Distributed SQL) 1k F A] DUGHRE I % —F£45(F Apache ShardingSphere,
(L AT ) R REZE AN Fp Rl 2RO THI RS 4E N 53 B8R 7 o

R

DistSQL #1425 RDL., RQL. RAL Al RUL VYA,
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RDL

Resource & Rule Definition Language, 5% IREFAMIAIAIE, (EeFIMER,

RQL

Resource & Rule Query Language, 53 IR A2 AT R I,

RAL

Resource & Rule Administration Language, i3I H. AH, ELESASH. BRI EHEE
Ijjﬁbo

RUL

Resource & Rule Utility Language, 5% SQL fi##. SQL #&=\fk, HUTIHRIFEEFIIRE,

Xt RGN
ZHif

{E47G DistSQL PAR, F /' —IAffA SQL B EEME, —IOfEH YAML XK ShardingSphere
WECE, WRE:

‘ Application | N
RegisterCenter

=

ShardingSphere-Proxy

Business Code

server.yaml

[
— | config-sharding.yaml
MySQL:"Pu S'tgre.SQL. Clle.nf / -
-
=

config-encrypt.yaml

‘ 55H Client J/

XIS A A AR LA AN - T 2l AN RSB 2 P oK S E a1 S B ShardingSphere AL

M - Z2MNBREFELZ) YAML XM - 1Bk YAML FE A ENIR; - B YAML GHEEEHEE
ShardingSphere,
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25

Application

RegisterCenter I
— Eg = —— ——J

T

ShardingSphere-Proxy

@ server.yaml

Business Code

|' '| SQL + DistSQL |

| i
| MySQL/Pastgre SQL Client /

WA, AP AERARSE T ERE: - MR P ik E L dER ShardingSphere FLE; - T~
HOMIE YAML XfF, 181 DistSQL EHIZHE; - MEHEXFRHENIR, 18T DistSQL KEFEALE;
- FCE AR SN AR RY, JoFRE S ShardingSphere,

5 FH PRl

DistSQL HAEF T ShardingSphere-Proxy, ShardingSphere-JDBC & Fg{t,

B4

5 FRiE SQL —#¥, DistSQL Hi ShardingSphere HIf#MT 5 [E#ATIRA, Rk NIBAFEORIGOETER, B
AR MEEN M Statement, H/GHEIER Handler AT S, BKRIEW NEIFTR:

MySQL/Postgres Cli |

Iy QL Postgres UT & Werkoench| . PARSER |
|
DislSOL i ’ AT— E
| I ’ [
; Shl:l"diﬂgsphe.rg—Pm;y: BackendHandler || E‘LTEEN_Tj
_ B PARSE -J L . -
CummundExzcu?or_l |_> l—— ',: E}_(E CUTEOR
I_ _ ) ] ' EXECUTE

Lnbu-_ran_dler '
;I RQLHandler

‘ RALHandler U
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MHXZ%

F P Fft: DistSQL

Wk

ARETTRAT DistSQL HYEIEHHATIEA A, FF PASERRAYZIF 4148 DistSQL HIfHE M,
BRI

£ DistSQL iffy, BRXHETHh, HARTTRAVE RSN AT & PL AL,

FRIRTT

L FRIRFFRER SQL BRI — IR, [iE:
- BUREESIR

- KA
kS
- R4

- WA

« ALNAAFR

- BiRAM

2. bRIRFFRCHERIN A [a-2,A-Z,0-9,_] (F7Bk #F. TXIZ), HRPAFRIFk,
3. HARIRFT R B T BR AR AT, (RSS9 o

TR

FHEUE TR, BEUENf/RE:
- FRE: BHESS () BONEIS () IEERNFRF;
o BOBUE: —MOIIEEEE, W 0-9;

WA #85> DistSQL ML /A VFIUE, HINAIERFHTMmAS (), W-1,
- fi/R{H: TRUE 8¢ FALSE, K/NGAREU,
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RDL i5iE

RDL (Resource & Rule Definition Language) 7 Apache ShardingSphere FJ¥EJRAIHINE XIES

HIEBH

ADD RESOURCE resourceDefinition [, resourceDefinition]

ALTER RESOURCE resourceDefinition [, resourceDefinition]

DROP RESOURCE resourceName [, resourceName] ... [ignore single tables]

resourceDefinition:

simpleSource | urlSource

simpleSource:
resourceName (HOST=hostname,PORT=port,DB=dbName,USER=user [,PASSWORD=password]
[,PROPERTIES (property [,property]) ...])

urlSource:
resourceName (URL=url,USER=user [,PASSWORD=password] [,PROPERTIES(property [,
property]) ...]1)

property:
key=value

SERRE
TR By WiHA
resourceName | IDENTIFIER | %IRAFR
hostname STRING BRI E
port INT Bl im
dbName STRING Y R AR
url STRING URL i3k
user STRING P4
password STRING Y
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- BINBTIRATEHIACE QIR A B E, FHHUT use S MINERE— M EHEE;
FIAK AN BB L A BIRUR P] DUE BB, SN REIRIER);
FAVEEM resourceName;

PROPERTIES HIT HE XiEH S, key Fl value 70 STRING K%;

» ALTER RESOURCE fEEX B IRIN A TL VAR i B3 IR IR A ELSEEUE T ;

* ALTER RESOURCE fEMBRIRIN 2 & AIERGMAI YN, HIR(ERTREX AT HRAONL G RGE NN, 1512
TEAEH];

- DROP RESOURCE RXMMFRZHEIFIH, TRMPRESCHIESRIR;
RS R 53 PR TCiE PR 5

« HRPFAB single table rule 5IH, HMF#IAAT DLURBGIZEREI, AT PLZR AT &2 4%
ignore single tables ME{THEMIMIER,

ZN ]l

ADD RESOURCE resource_0 (
HOST="127.0.0.1",
PORT=3306,
DB="dbo",
USER="root",
PASSWORD="root"
) ,resource_1 (
HOST="127.0.0.1",
PORT=3306,
DB="'db1",
USER="root"
),resource_2 (
HOST="127.0.0.1",
PORT=3306,
DB="db2",
USER="root",
PROPERTIES ("maximumPoolSize"="10")
) ,resource_3 (
URL="jdbc:mysql://127.0.0.1:3306/db3?serverTimezone=UTC&useSSL=false",
USER="root",
PASSWORD="root",
PROPERTIES ("maximumPoolSize"="10","idleTimeout"="30000")

)5

ALTER RESOURCE resource_0 (
HOST="127.0.0.1",
PORT=3309,

4.2. ShardingSphere-Proxy 186




Apache ShardingSphere document, v5.2.0

DB="dbo",
USER="root",
PASSWORD="root"

),resource_1 (

URL="jdbc:mysql://127.0.0.1:3309/dbl?serverTimezone=UTC&useSSL=false",

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

)3

DROP RESOURCE resource_0, resource_1;
DROP RESOURCE resource_2, resource_3 ignore single tables;

RN5E X

AREEFTROSUNE SCHTEE I T I U A

Bl F

[ReS L]

Sharding Table Rule

CREATE SHARDING TABLE RULE shardingTableRuleDefinition [,
shardingTableRuleDefinition]

ALTER SHARDING TABLE RULE shardingTableRuleDefinition [,
shardingTableRuleDefinition]

DROP SHARDING TABLE RULE tableName [, tableName]

CREATE DEFAULT SHARDING shardingScope STRATEGY (shardingStrategy)

ALTER DEFAULT SHARDING shardingScope STRATEGY (shardingStrategy)

DROP DEFAULT SHARDING shardingScope STRATEGY;

CREATE SHARDING ALGORITHM shardingAlgorithmDefinition [,
shardingAlgorithmDefinition]

ALTER SHARDING ALGORITHM shardingAlgorithmDefinition [,
shardingAlgorithmDefinition]

DROP SHARDING ALGORITHM algorithmName [, algorithmName]

4.2. ShardingSphere-Proxy

187




Apache ShardingSphere document, v5.2.0

CREATE SHARDING KEY GENERATOR keyGeneratorDefinition [, keyGeneratorDefinition]

ALTER SHARDING KEY GENERATOR keyGeneratorDefinition [, keyGeneratorDefinition]

DROP SHARDING KEY GENERATOR keyGeneratorName [, keyGeneratorName]

shardingTableRuleDefinition:
shardingAutoTableRule | shardingTableRule

shardingAutoTableRule:
tableName(resources, shardingColumn, algorithmDefinition [,

keyGenerateDeclaration])

shardingTableRule:
tableName (dataNodes [, databaseStrategy] [, tableStrategy] [,
keyGenerateDeclaration])

resources:

RESOURCES (resource [, resource] ...)
dataNodes:

DATANODES (dataNode [, dataNode] ...)
resource:

resourceName | inlineExpression

dataNode:

resourceName | inlineExpression

shardingColumn:
SHARDING_COLUMN=columnName

algorithmDefinition:
TYPE (NAME=shardingAlgorithmType [, PROPERTIES([algorithmProperties])])

keyGenerateDeclaration:

keyGenerateDefinition | keyGenerateConstruction

keyGenerateDefinition:
KEY_GENERATE_STRATEGY (COLUMN=columnName, strategyDefinition)

shardingScope:
DATABASE | TABLE

databaseStrategy:
DATABASE_STRATEGY (shardingStrategy)

tableStrategy:
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TABLE_STRATEGY (shardingStrategy)

keyGenerateConstruction
KEY_GENERATE_STRATEGY (COLUMN=columnName, KEY_
GENERATOR=keyGenerateAlgorithmName)

shardingStrategy:
TYPE=strategyType, shardingColumn, shardingAlgorithm

shardingAlgorithm:
existingAlgorithm | autoCreativeAlgorithm

existingAlgorithm:
SHARDING_ALGORITHM=shardingAlgorithmName

autoCreativeAlgorithm:
SHARDING_ALGORITHM(algorithmDefinition)

strategyDefinition:
TYPE (NAME=keyGenerateStrategyType [, PROPERTIES([algorithmProperties])])

shardingAlgorithmDefinition:
shardingAlgorithmName (algorithmDefinition)

algorithmProperties:

algorithmProperty [, algorithmProperty]

algorithmProperty:
key=value

keyGeneratorDefinition:

keyGeneratorName (algorithmDefinition)

- RESOURCES /] RDL & F R IRVT I ;

+ shardingAlgorithmType f5& B3l A BIERA, 1S Qa0 Eik;

- keyGenerateStrategyType fEE N EERENE, 1ESH i1
- EHEM tableName ¥ ICIEHAIE;

+ shardingAlgorithm REfE#X ANIA A Sharding Table Rule &M, K ITEHAT

SHARDING TABLE RULE I, XM shardingAlgorithm SE#FEER;
« NFEFER shardingAlgorithm, 1E#U4T DROP SHARDING ALGORITHM;
+ strategyType fEE 7 ik, 1ES%E 0 HiTlE;

DROP

* Sharding Table Rule [FINf3Ef Auto Table #l Table WY, WETEIRL L ERER, X

NACE RS b

« {#if autoCreativeAlgorithm 77:\#87E shardingStrategy K, ¥ < BahQl&#H K5
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FEWL BE@mAMUA tableName_strategyType_shardingAlgorithmType, Ul

t_order_database_1inline,

Sharding Binding Table Rule

CREATE SHARDING BINDING TABLE RULES bindTableRulesDefinition [,
bindTableRulesDefinition]

ALTER SHARDING BINDING TABLE RULES bindTableRulesDefinition [,
bindTableRulesDefinition]

DROP SHARDING BINDING TABLE RULES bindTableRulesDefinition [,
bindTableRulesDefinition]

bindTableRulesDefinition:
(tableName [, tableName] ... )

« ALTER 2 HT#AONC B B8 o Bds A A g0e R &

Sharding Broadcast Table Rule

CREATE SHARDING BROADCAST TABLE RULES (tableName [, tableName]

ALTER SHARDING BROADCAST TABLE RULES (tableName [, tableName]

DROP SHARDING BROADCAST TABLE RULES (tableName [, tableName]

+ ALTER RfEATHTHIACE B8 s SR E N R 7R RACE

ZN /|

Sharding Table Rule

Key Generator

CREATE SHARDING KEY GENERATOR snowflake_key_generator (
TYPE (NAME="SNOWFLAKE'")

)3

ALTER SHARDING KEY GENERATOR snowflake_key_generator (
TYPE (NAME="SNOWFLAKE")

)3

DROP SHARDING KEY GENERATOR snowflake_key_generator;

Auto Table
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CREATE SHARDING TABLE RULE t_order (

RESOURCES (resource_0,resource_1),
SHARDING_COLUMN=order_id, TYPE(NAME="hash_mod" ,PROPERTIES("sharding-count"="4")),
KEY_GENERATE_STRATEGY (COLUMN=another_id,TYPE (NAME="snowflake"))

)3

ALTER SHARDING TABLE RULE t_order (

RESOURCES (resource_0,resource_1l,resource_2,resource_3),
SHARDING_COLUMN=order_id, TYPE(NAME="hash_mod" ,PROPERTIES ("sharding-count"="16")),
KEY_GENERATE_STRATEGY (COLUMN=another_id, TYPE (NAME="snowflake'"))

)3

DROP SHARDING TABLE RULE t_order;

DROP SHARDING ALGORITHM t_order_hash_mod;

Table

CREATE SHARDING ALGORITHM table_inline (

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

)5

CREATE SHARDING TABLE RULE t_order_item (

DATANODES ("resource_${0..1}.t_order_item_${0..1}"),

DATABASE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=user_id,SHARDING_

ALGORITHM(TYPE (NAME="19nl1ine",PROPERTIES ("algorithm-expression"="resource_${user_id
% 23")))),

TABLE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=order_id,SHARDING_ALGORITHM=table_
inline),

KEY_GENERATE_STRATEGY (COLUMN=another_id,KEY_GENERATOR=snowflake_key_generator)

)

ALTER SHARDING ALGORITHM database_dinline (

TYPE (NAME="49nl1ine" ,PROPERTIES("algorithm-expression"="resource_${user_id % 4}"))

) ,table_inline (

TYPE (NAME="1inl1ine" ,PROPERTIES ("algorithm-expression"="t_order_item_${order_id % 4}
"))

)

ALTER SHARDING TABLE RULE t_order_item (

DATANODES ("resource_s${0..3}.t_order_item${0..3}"),

DATABASE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=user_id,SHARDING_
ALGORITHM=database_inline),

TABLE_STRATEGY (TYPE="standard" ,SHARDING_COLUMN=order_id,SHARDING_ALGORITHM=table_
inline),

KEY_GENERATE_STRATEGY (COLUMN=another_id,KEY_GENERATOR=snowflake_key_generator)

)3
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DROP SHARDING TABLE RULE t_order_-item;

DROP SHARDING ALGORITHM database_dinline;

CREATE DEFAULT SHARDING DATABASE STRATEGY (
TYPE="standard" ,SHARDING_COLUMN=order_id,SHARDING_ALGORITHM=database_inline

)3

ALTER DEFAULT SHARDING DATABASE STRATEGY (
TYPE="standard" ,SHARDING_COLUMN=another_id,SHARDING_ALGORITHM=database_inline

)5

DROP DEFAULT SHARDING DATABASE STRATEGY;

Sharding Binding Table Rule

CREATE SHARDING BINDING TABLE RULES (t_order,t_order_item),(t_1,t_2);

ALTER SHARDING BINDING TABLE RULES (t_order,t_order_item);

DROP SHARDING BINDING TABLE RULES;

DROP SHARDING BINDING TABLE RULES (t_order,t_order_item);

Sharding Broadcast Table Rule

CREATE SHARDING BROADCAST TABLE RULES (t_b,t_a);

ALTER SHARDING BROADCAST TABLE RULES (t_b,t_a,t_3);

DROP SHARDING BROADCAST TABLE RULES;

DROP SHARDING BROADCAST TABLE RULES t_b;

R

X

CREATE DEFAULT SINGLE TABLE RULE singleTableRuleDefinition

ALTER DEFAULT SINGLE TABLE RULE singleTableRuleDefinition

4.2. ShardingSphere-Proxy

192




Apache ShardingSphere document, v5.2.0

DROP DEFAULT SINGLE TABLE RULE

singleTableRuleDefinition:
RESOURCE = resourceName

- RESOURCE i F RDL & FRAO SRR G I,

ZN /|

Single Table Rule

CREATE DEFAULT SINGLE TABLE RULE RESOURCE = ds_0

ALTER DEFAULT SINGLE TABLE RULE RESOURCE = ds_1

DROP DEFAULT SINGLE TABLE RULE

5

eS|

CREATE READWRITE_SPLITTING RULE readwriteSplittingRuleDefinition L
readwriteSplittingRuleDefinition]

ALTER READWRITE_SPLITTING RULE readwriteSplittingRuleDefﬁnition L
readwriteSplittingRuleDefinition]

DROP READWRITE_SPLITTING RULE ruleName [, ruleName]

readwriteSplittingRuleDefinition:
ruleName ([staticReadwriteSplittingRuleDefinition |
dynamicReadwriteSplittingRuleDefinition]
[, loadBanlancerDefinition])

staticReadwriteSplittingRuleDefinition:
WRITE_RESOURCE=writeResourceName, READ_RESOURCES(readResourceName [,
readResourceName] ... )

dynamicReadwriteSplittingRuleDefinition:
AUTO_AWARE_RESOURCE=autoAwareResourceName [, WRITE_DATA_SOURCE_QUERY_
ENABLED=writeDataSourceQueryEnabled]

loadBanlancerDefinition:
TYPE (NAME=1oadBalancerType [, PROPERTIES([algorithmProperties] )] )
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algorithmProperties:
algorithmProperty [, algorithmProperty]

algorithmProperty:

key=value

writeDataSourceQueryEnabled:
TRUE | FALSE

SEURRE
HFR Hmal TiBH
ruleName IDENTIFIER | #LI|4&FR
writeResourceName IDENTIFIER | 5 FEHIEIRAHR
readResourceName IDENTIFIER | S2FEEHEIR&HT
autoAwareResourceName IDENTIFIER | ¥EE & LA HEERIR AR
writeDataSourceQueryEnabled | BOOLEAN BRI, TR AR E
loadBalancerType STRING TR RTR KA

« XRHOIEESEE 7 BN S A EE 7 BRI
o BHASEES 7 B RN T4 22 2 TR
+ loadBalancerType fEEREIMEILLA, ESFE AR,

- HEM ruleName ¥ ICTEH I,

ZN

// Static

CREATE READWRITE_SPLITTING RULE ms_group_0 (
WRITE_RESOURCE=write_ds,
READ_RESOURCES(read_ds_0,read_ds_1),

TYPE (NAME="random")

)3

// Dynamic

CREATE READWRITE_SPLITTING RULE ms_group_1 (
AUTO_AWARE_RESOURCE=group_0,
WRITE_DATA_SOURCE_QUERY_ENABLED=false,

TYPE (NAME="random" ,PROPERTIES ("read_weight"="2:1"))

)5
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ALTER READWRITE_SPLITTING RULE ms_group_1 (
WRITE_RESOURCE=write_ds,

READ_RESOURCES (read_ds_0,read_ds_1,read_ds_2),

TYPE (NAME="random" ,PROPERTIES ("read_weight"="2:0"))
)

DROP READWRITE_SPLITTING RULE ms_group_1;

Bl R

AU

CREATE DB_DISCOVERY RULE ruleDefinition [, ruleDefinition]

ALTER DB_DISCOVERY RULE ruleDefinition [, ruleDefinition]

DROP DB_DISCOVERY RULE ruleName [, ruleName]

CREATE DB_DISCOVERY TYPE databaseDiscoveryTypeDefinition [,

databaseDiscoveryTypeDefinition]

ALTER DB_DISCOVERY TYPE databaseDiscoveryTypeDefinition [,

databaseDiscoveryTypeDefinition]

DROP DB_DISCOVERY TYPE discoveryTypeName [, discoveryTypeName]

CREATE DB_DISCOVERY HEARTBEAT databaseDiscoveryHeartbaetDefinition [,

databaseDiscoveryHeartbaetDefinition]

ALTER DB_DISCOVERY HEARTBEAT databaseDiscoveryHeartbaetDefinition [,

databaseDiscoveryHeartbaetDefinition]

DROP DB_DISCOVERY HEARTBEAT discoveryHeartbeatName [, discoveryHeartbeatName]

ruleDefinition:

(databaseDiscoveryRuleDefinition | databaseDiscoveryRuleConstruction)

databaseDiscoveryRuleDefinition

ruleName (resources, typeDefinition, heartbeatDefinition)

databaseDiscoveryRuleConstruction
ruleName (resources, TYPE = discoveryTypeName, HEARTBEAT =
discoveryHeartbeatName)

databaseDiscoveryTypeDefinition
discoveryTypeName (typeDefinition)
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databaseDiscoveryHeartbaetDefinition
discoveryHeartbeatName (PROPERTIES (properties))

resources:

RESOURCES (resourceName [, resourceName] ...)

typeDefinition:
TYPE (NAME=typeName [, PROPERTIES([properties] )] )

heartbeatDefinition
HEARTBEAT (PROPERTIES (properties))

properties:

property [, property]

property:
key=value

SRR
K B! Wi
discoveryTypeName IDENTIFIER | #dlE/E LM%
ruleName IDENTIFIER | #0475
discoveryHeartbeatName | IDENTIFIER | WA CaBk44 R
typeName STRING BRI INEAL 40 MySQL.MGR
resourceName IDENTIFIER | VE{HAFR

EEH

+ discoveryType fEEHHEE LIRS I, ShardingSphere NEHF MySQL . MGR;
« HEM ruleName FICTEMAIE;

« [ETEHHERIR discoveryType fil discoveryHeartbeat JLiE#MIER;

< WE - NaAESEINFRZEEH "

« BBk discoveryRule I ASHER#I1%Z discoveryRule f# ) discoveryType #l
discoveryHeartbeat,
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N/

{7 discoveryRule I [FI % discoveryType il discoveryHeartbeat

CREATE DB_DISCOVERY RULE db_discovery_group_0 (

RESOURCES (ds_0, ds_1, ds_2),

TYPE (NAME="'MySQL .MGR' ,PROPERTIES('group-name'="'92504d5b-6dec')),
HEARTBEAT (PROPERTIES ('keep-alive-cron'='0/5 * x * x 2'))

s
ALTER DB_DISCOVERY RULE db_d'iscovery_group_O (
RESOURCES(ds_0, ds_1, ds_2),

TYPE (NAME="'MySQL.MGR"' ,PROPERTIES('group—-name'="'246e9612-aafl')),
HEARTBEAT (PROPERTIES('keep-alive-cron'='0/5 * x * x 2'))

)
DROP DB_DISCOVERY RULE db_discovery_group_0;

DROP DB_DISCOVERY TYPE db_discovery_group_0_mgr;

DROP DB_DISCOVERY HEARTBEAT db_discovery_group_0_heartbeat;

HHEAM discoveryType fil discoveryHeartbeat i discoveryRule

CREATE DB_DISCOVERY TYPE db_discovery_group_1_mgr (
TYPE (NAME="'MySQL .MGR' ,PROPERTIES('group-name'="'92504d5b-6dec'))
)5

CREATE DB_DISCOVERY HEARTBEAT db_discovery_group_1_heartbeat(
PROPERTIES('keep-alive-cron'='0/5 * % % % ?2'")
)5

CREATE DB_DISCOVERY RULE db_discovery_group_1 (
RESOURCES (ds_0, ds_1, ds_2),
TYPE=db_discovery_group_1_mgr,
HEARTBEAT=db_discovery_group_1_heartbeat

)3

ALTER DB_DISCOVERY TYPE db_discovery_group_1_mgr(
TYPE (NAME="'MySQL .MGR' ,PROPERTIES('group-name'="'246e9612-aafl'))
)5

ALTER DB_DISCOVERY HEARTBEAT db_discovery_group_1_heartbeat(
PROPERTIES('keep-alive-cron'='0/10 * * * % ?')
)5
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ALTER DB_DISCOVERY RULE db_discovery_group_1 (
RESOURCES (ds_0, ds_1),
TYPE=db_discovery_group_1_mgr,
HEARTBEAT=db_discovery_group_1_heartbeat

)3

DROP DB_DISCOVERY RULE db_discovery_group_1;

DROP DB_DISCOVERY TYPE db_discovery_group_1l_mgr;

DROP DB_DISCOVERY HEARTBEAT db_discovery_group_1l_heartbeat;

Bl

e L]

CREATE ENCRYPT RULE encryptRuleDefinition [, encryptRuleDefinition]
ALTER ENCRYPT RULE encryptRuleDefinition [, encryptRuleDefinition]
DROP ENCRYPT RULE tableName [, tableName]
encryptRuleDefinition:
tableName (COLUMNS (columnDefinition [, columnDefinition] ...), QUERY_WITH_
CIPHER_COLUMN=queryWithCipherColumn)
columnDefinition:
(NAME=columnName [, PLAIN=plainColumnName] , CIPHER=cipherColumnName,

encryptAlgorithm)

encryptAlgorithm:
TYPE (NAME=encryptAlgorithmType [, PROPERTIES([algorithmProperties] )] )

algorithmProperties:
algorithmProperty [, algorithmProperty]

algorithmProperty:

key=value
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SRR
e HE2ey Wi
tableName IDENTIFIER | #A4FK
columnName IDENTIFIER | Z4EUEYI4FR
plainColumnName IDENTIFIER | BHSCEEREZIAAFR
cipherColumnName IDENTIFIER | ARSI R
encryptAlgorithmType | STRING I BRI AR
RS AT

« PLAIN fEERISCEERES, CIPHER & % S HHES;

« encryptAlgorithmType f8EMEBELELA ESFE IEGIL;
HEM tableName iz Il

+ queryWithCipherColumn XFREEB/NEH] true B¢ false,

ZN /|

CREATE ENCRYPT RULE t_encrypt (

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

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

) ,QUERY_WITH_CIPHER_COLUMN=true),

t_encrypt_2 (

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

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

), QUERY_WITH_CIPHER_COLUMN=FALSE);

ALTER ENCRYPT RULE t_encrypt (

COLUMNS (

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

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

), QUERY_WITH_CIPHER_COLUMN=TRUE) ;

DROP ENCRYPT RULE t_encrypt,t_encrypt_2;
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TR

TR

CREATE SHADOW RULE shadowRuleDefinition [, shadowRuleDefinition]

ALTER SHADOW RULE shadowRuleDefinition [, shadowRuleDefinition]

CREATE SHADOW ALGORITHM shadowAlgorithm [, shadowAlgorithm]

ALTER SHADOW ALGORITHM shadowAlgorithm [, shadowAlgorithm]

DROP SHADOW RULE ruleName [, ruleName]

DROP SHADOW ALGORITHM algorithmName [, algorithmName]

CREATE DEFAULT SHADOW ALGORITHM NAME = algorithmName

shadowRuleDefinition: ruleName(resourceMapping, shadowTableRule [, shadowTableRule]

»)

resourceMapping: SOURCE=resourceName, SHADOW=resourceName

shadowTableRule: tableName(shadowAlgorithm [, shadowAlgorithm] ...)

shadowAlgorithm: ([algorithmName, ] TYPE(NAME=shadowAlgorithmType,
PROPERTIES([algorithmProperties] ...)))

algorithmProperties: algorithmProperty [, algorithmProperty]

algorithmProperty: key=value

SRR
B Ay Wi
ruleName IDENTIFIER | KR4 HR
resourceName IDENTIFIER | $UEFESFR
tableName IDENTIFIER | §F3RAH
algorithmName IDENTIFIER | 5 FHIEAR
shadowAlgorithmType | STRING 2 A i R i
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« BEM ruleName LiE#AIEE;

+ resourceMapping f8EIREIEFENFE FENMS X R, F6iH RDL BB resource, 1H5%
BAETRGE R ;

« shadowAlgorithm AI[EIIN/EH T2 shadowTableRule;

+ algorithmName RIGEMNZMRIE ruleName, tableName 1 shadowAlgorithmType H#I4E
B

« shadowAlgorithmType HA{#F VALUE_MATCH, REGEX_MATCH 1 SIMPLE_HINT;

« shadowTableRule REfE# R [F{] shadowRuleDefinition B, K AEHIT DROP SHADOW
RULE i, XA shadowTableRule REWEER;

« shadowAlgorithm BEW A A shadowTableRule £/, F#EHIT ALTER SHADOW RULE
i, XM shadowAlgorithm REHFEER,

ZN/l

CREATE SHADOW RULE shadow_rule(

SOURCE=demo_ds,

SHADOW=demo_ds_shadow,

t_order ((simple_hint_algorithm, TYPE(NAME="SIMPLE_HINT", PROPERTIES("shadow"="true
", "foo"="bar"))), (TYPE(NAME="REGEX_MATCH", PROPERTIES("operation"="1insert","column
"="yser_id", "regex"='[1]")))),

t_order_item( (TYPE(NAME="VALUE_MATCH", PROPERTIES("operation"="1insert","column"=
"user_id", "value"='1")))));

ALTER SHADOW RULE shadow_rule(

SOURCE=demo_ds,

SHADOW=demo_ds_shadow,

t_order((simple_hint_algorithm, TYPE(NAME="SIMPLE_HINT", PROPERTIES("shadow"="true
", "foo"="bar"))), (TYPE(NAME="REGEX_MATCH", PROPERTIES("operation"="insert","column
"="user_id", "regex"='[1]")))),

t_order_item( (TYPE(NAME="VALUE_MATCH", PROPERTIES("operation"="1insert","column"=
"user_id", "value"='1"')))));

CREATE SHADOW ALGORITHM

(simple_hint_algorithm, TYPE(NAME="SIMPLE_HINT", PROPERTIES("shadow"="true", "foo'"=
"bar"))),

(user_id_match_algorithm, TYPE(NAME="REGEX_MATCH",PROPERTIES("operation"="1insert",

"CO-LUmn":"USGF_T.d" 5 llregexllzl [1] l))) ;

ALTER SHADOW ALGORITHM
(simple_hint_algorithm, TYPE(NAME="SIMPLE_HINT", PROPERTIES("shadow"="false", '"foo
"="bar"))) s
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(user_id_match_algorithm, TYPE(NAME="VALUE_MATCH",PROPERTIES("operation"="1insert",

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

DROP SHADOW RULE shadow_rule;

DROP SHADOW ALGORITHM simple_hint_algorithm;

CREATE DEFAULT SHADOW ALGORITHM NAME = simple_hint_algorithm;

RQL I&TE
RQL (Resource & Rule Query Language) J Apache ShardingSphere FZIEMFINEIFIES
RRE R

BRI

SHOW DATABASE RESOURCES [FROM databaseName]

IR [BHME A
| TiBH
name AR IRA AR
type b Gl e
host B Rtk
port TR
db B AR
attribute | FIEIRSE
il

mysql> SHOW DATABASE RESOURCES;

4.2. ShardingSphere-Proxy 202




Apache ShardingSphere document, v5.2.0

__________________________________________________________________________________ +
| name | type | host | port | db | connection_timeout_milliseconds | +didle_
timeout_milliseconds | max_lifetime_milliseconds | max_pool_size | min_pool_size |
read_only | other_attributes
to———— fo——— Fomm Fo————— Fo————— o Fom————
—————— e ——— R e e T o o +——
_________ e
__________________________________________________________________________________ +
| ds_@ | MySQL | 127.0.0.1 | 3306 | db_0 | 30000 | 60000
| 1800000 | 50 | 1 |
false | {"dataSourceProperties":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"uselLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":"8192
","tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"netTimeoutForStreamingResults":"0","zeroDateTimeBehavior":"round"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"poolName":"HikariPool-1","registerMbeans": false,
"allowPoolSuspension'":false,"autoCommit":true,"isolateInternalQueries":false} |

| ds_1 | MySQL | 127.0.6.1 | 3306 | db_1 | 30000 | 60000
| 1800000 | 50 | 1 |
false | {"dataSourceProperties":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"useLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":"8192
" "tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"netTimeoutForStreamingResults":"0","zeroDateTimeBehavior":"round"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"poolName" :"HikariPool-2","registerMbeans": false,
"allowPoolSuspension'":false,"autoCommit":true,"isolateInternalQueries":false} |
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2 rows in set (0.84 sec)

PR3

AR TR MU 1 TR TR T TR A

Bl Fe

[ReS L]

Sharding Table Rule

SHOW SHARDING TABLE tableRule | RULES [FROM databaseName]

SHOW SHARDING ALGORITHMS [FROM databaseName]

SHOW UNUSED SHARDING ALGORITHMS [FROM databaseName]

SHOW SHARDING AUDITORS [FROM databaseName]

SHOW SHARDING TABLE RULES USED ALGORITHM shardingAlgorithmName [FROM databaseName]

SHOW SHARDING KEY GENERATORS [FROM databaseName]

SHOW UNUSED SHARDING KEY GENERATORS [FROM databaseName]

SHOW SHARDING TABLE RULES USED KEY GENERATOR keyGeneratorName [FROM databaseName]

SHOW DEFAULT SHARDING STRATEGY

SHOW SHARDING TABLE NODES

tableRule:
RULE tableName

o« SKRFEWRTAEEE 7 AR E R A1
- XFFEWEE D R RIE;
« XFFEWRE D R E TR,
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Sharding Binding Table Rule

SHOW SHARDING BINDING TABLE RULES [FROM databaseName]

Sharding Broadcast Table Rule

SHOW SHARDING BROADCAST TABLE RULES [FROM databaseName]

Sharding Table Rule

| TiHH
table BHERY
actual_data_nodes SERAEAE T R

actual_data_sources

SCPRAVEEEDR (@ RDL G122 RRLNIN )

database_strategy_type

B 7 Fr R 2

database_sharding_column BT
database_sharding_algorithm_type BRI AR
d atabase_sharding_algorithm_props | HEE 7 BIESEL
table_strategy_type o7 R Ig A
table_sharding_column 2o i
table_sharding_algorithm_type ROy AR
table_sharding_algorithm_props = BESE
key_generate_column pagitpave st G %]l
key_generator_type PARTPaVEats N A =i
key_generator_props R FERE RIS
Sharding Algorithms

2l Wi

name | 7T HEIEAIR

type | HEERM

props | TR HEIESE
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Unused Sharding Algorithms

Sharding Auditors

Sharding Key Generators

1l Wi

name | 7 EIELR

type | AR

props | 3 REIESE

el BiFA

name | 77 HHIEIERIR

type | 2R IHRIERAY

props | R HIHEIESE

Unused Sharding Key Generators

Default Sharding Strategy

4 WiAH

name | FHARARBIR
type | FHEAMNERAA
props | EHARIRSEL
4 WiAH

name | FHARIRZIR
type | FHEAERMEER
props | FHA RIS

4 WiAA

name RIEA4FR
type I3 RIS
sharding_column PadaR:
sharding_algorithm_name | 73 BIEHAIR
sharding_algorithm_type | 73R iERE
sharding_algorithm_props | 7 BIESHL
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Sharding Table Nodes

| 15iAA
name | 73N FR
nodes | 73 TR

Sharding Binding Table Rule

3| Wi
sharding_binding_tables | 4§ R4

Sharding Broadcast Table Rule

A L
sharding_broadcast_tables | | #&&RAHK

Sharding Table Rule

SHOW SHARDING TABLE RULES

mysql> SHOW SHARDING TABLE RULES;

Fomm e et et L e e Fom Fom e
————————— et S e T
———————————————————————— T B
____________ S E————
e o +

| table | actual_data_nodes | actual_data_sources | database_

strategy_type | database_sharding_column | database_sharding_algorithm_type |
database_sharding_algorithm_props | table_strategy_type | table_sharding_
column | table_sharding_algorithm_type | table_sharding_algorithm_props

| key_generate_column | key_generator_type | key_generator_props |

o ————— o o o ———
————————— e et e et
———————————————————————— o
____________ o
e o +
| t_order | ds_${0..1}.t_order_${0..1} | | INLINE

| user_did | INLINE | algorithm-
expression:ds_${user_id % 2} | INLINE | order_did | INLINE

| algorithm-expression:t_order_${order_id % 2} | order_-id
| SNOWFLAKE | |

| t_order_item | ds_${0..1}.t_order_item_${0..1} | | INLINE
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| user_did | INLINE | algorithm-
expression:ds_${user_id % 2} | INLINE | order_did | INLINE
| algorithm-expression:t_order_item_${order_id % 2} | order_item_-id
| SNOWFLAKE | |
| t2 | | ds_0,ds_1 |

| mod | id | mod
| sharding-count:10 |

3 rows in set (0.02 sec)

SHOW SHARDING TABLE RULE tableName

mysql> SHOW SHARDING TABLE RULE t_order;

fomm o o o
o R e e e e
——————————————— o
e fom Fom
—————— o ¢

| table | actual_data_nodes | actual_data_sources | database_strategy_

type | database_sharding_column | database_sharding_algorithm_type | database_
sharding_algorithm_props | table_strategy_type | table_sharding_column |
table_sharding_algorithm_type | table_sharding_algorithm_props |

key_generate_column | key_generator_type | key_generator_props |

fo— o Fmm o
o o e
——————————————— it et e it e T
B Tttt Tt o Fom
—————— o ¢
| t_order | ds_s${0..1}.t_order_${0..1} | | INLINE |
user_id | INLINE | algorithm-expression:ds_$
{user_id % 2} | INLINE | order_1id | INLINE

| algorithm-expression:t_order_${order_id % 2} | order_id | SNOWFLAKE

| I

dom——————— o Fom o
o o o
——————————————— B R Tt T S e T
e et ettt T T e e Fom domm e
—————— o4

1 row in set (0.01 sec)

SHOW SHARDING ALGORITHMS

4.2. ShardingSphere-Proxy 208




Apache ShardingSphere document, v5.2.0

mysql> SHOW SHARDING ALGORITHMS;

o o e
—————— +
| name | type | props

|
o o o
—————— +
| t_order_inline | INLINE | algorithm-expression=t_order_${order_id % 2}

|
| t_order_item_inline | INLINE | algorithm-expression=t_order_item_${order_id %
21|
o t———— e
—————— +

2 row in set (0.01 sec)

SHOW UNUSED SHARDING ALGORITHMS

mysql> SHOW UNUSED SHARDING ALGORITHMS;

Fom o e ittt L +
| name | type | props |
o o o +
| ti_inline | INLINE | algorithm-expression=t_order_s${order_id % 2} |
o ——— o B e e +

1 row in set (0.01 sec)

SHOW SHARDING AUDITORS

mysql> SHOW SHARDING AUDITORS;

do—————— e R +
| name | type | props |
Fomm o fom +
| dml_audit | DML_SHARDING_CONDITIONS | |
fom o Fom——— +

2 row in set (0.01 sec)

SHOW SHARDING TABLE RULES USED ALGORITHM shardingAlgorithmName

mysql> SHOW SHARDING TABLE RULES USED ALGORITHM t_order_inline;

e Fom +
| type | name |
e o +
| table | t_order |
t————— Fomm +

1 row in set (0.01 sec)

SHOW SHARDING KEY GENERATORS

mysql> SHOW SHARDING KEY GENERATORS;

o Fomm - Fom e +
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| name | type | props |
o Fom o +
| t_order_snowflake | snowflake | |
| t_order_item_snowflake | snowflake | |
| uuid_key_generator | uuid | |
o o ————— o +
3 row in set (0.01 sec)

SHOW UNUSED SHARDING KEY GENERATORS

mysql> SHOW UNUSED SHARDING KEY GENERATORS;
o o ——— o +
| name | type | props |
o o ————— o +
| uuid_key_generator | uuid | |
o Fom o +

1 row in set (0.01 sec)

SHOW SHARDING TABLE RULES USED KEY GENERATOR keyGeneratorName

mysql> SHOW SHARDING TABLE RULES USED KEY GENERATOR t_order_snowflake;
t—————— fmm———— +
| type | name [
o Fom +
| table | t_order |
o Fom +

1 row in set (0.01 sec)

SHOW DEFAULT SHARDING STRATEGY

mysql> SHOW DEFAULT SHARDING STRATEGY ;

| name | type | sharding_column | sharding_algorithm_name | sharding_

algorithm_type | sharding_algorithm_props |

pomm Fom e Fom o Fom e
——————————— o
| TABLE | NONE | [ |

| I
| DATABASE | STANDARD| order_id | database_inline | INLINE

| {algorithm-expression=ds_${user_id % 2}} |
fom—————— o Fom o o ——
——————————— e

2 rows in set (0.07 sec)

SHOW SHARDING TABLE NODES
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mysql> SHOW SHARDING TABLE NODES;

e i o +
| name | nodes |
o o +
| t_order | ds_0.t_order_0, ds_1.t_order_1, ds_0.t_order_2, ds_1l.t_order_3 |
o —— o +

1 row in set (0.02 sec)

Sharding Binding Table Rule

mysql> SHOW SHARDING BINDING TABLE RULES;

| t_order,t_order_item |
| t1,t2 |

2 rows in set (0.00 sec)

Sharding Broadcast Table Rule

mysql> SHOW SHARDING BROADCAST TABLE RULES;

2 rows 1in set (0.00 sec)

R

e L]

SHOW SINGLE TABLE (table | RULES) [FROM databaseName]

SHOW SINGLE TABLES

COUNT SINGLE_TABLE RULE [FROM databaseName]

table:
TABLE tableName
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IR [EME B

Single Table Rule

| TiEH
name KR A2 FR
resource_name | HIEIRZK

Single Table

1l Wik

table_name FARAFR

resource_name %%ﬁﬁﬁa@?&%iﬁ%%

Single Table Rule Count

i1l WA

rule_name | BN HR

database PAR FTTE BSR4 R

count RN

ZN ]l

SHOW SINGLE TABLES RULES

sql> SHOW SINGLE TABLES RULES;

dom——————— e +
| name | resource_name |
o o ——— +
| default | ds_1 |
o — Fom +

1 row in set (0.01 sec)

SHOW SINGLE TABLE tableName

sgl> SHOW SINGLE TABLE t_single_0;

Fmm Fmm +
| table_name | resource_name |
Fmm - Fmm +
| t_single_0 | ds_o |
Fom e Fomm e +

1 row in set (0.01 sec)
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SHOW SINGLE TABLES

mysql> SHOW SINGLE TABLES;

Fomm Fomm e +

| table_name resource_name |

|
dom e +
| t_single_0 | ds_o |
| t_single_1 | ds_1 |
dom et +
2 rows 1in set (0.02 sec)

COUNT SINGLE_TABLE RULE

mysql> COUNT SINGLE_TABLE RULE;

Fmm Fom—————— t—————— +
| rule_name | database | count |
Fomm fom fom - +
| t_single_0 | ds 2 |
Fom e Fom e ———— e +

HEIEBM

SHOW READWRITE_SPLITTING RULES [FROM databaseName]

IR [BHME A
3| 1iAA
name R A4 FR

auto_aware_data_source_name HahZIEERA (FLESIRE 2 BEHNER)
write_data_source_query_enabled | EFERH Nk, FERGAERME

write_data_source_name HEIEIRAR

read_data_source_names FEHRIR A4 RT3
load_balancer_type Ak =Sl T R
load_balancer_props MBI RIESE
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N/

FASIRE 7 B

mysql> SHOW READWRITE_SPLITTING RULES;

name | auto_aware_data_source_name | write_data_source_name | read_data_

source_names | load_balancer_type | load_balancer_props |

| ms_group_0 | | ds_primary | ds_slave_o0,
ds_slave_1l | random |

1 row in set (0.00 sec)

BNASIRE 7 B

mysql> SHOW READWRITE_SPLITTING RULES FROM readwrite_splitting_db;

| name | auto_aware_data_source_name | write_data_source_query_enabled |
write_data_source_name | read_data_source_names | load_balancer_type | load_

balancer_props |

1 row in set (0.01 sec)

SRS 7 BN S A5 7 BRI

mysql> SHOW READWRITE_SPLITTING RULES FROM readwrite_splitting_db;

| name | auto_aware_data_source_name | write_data_source_query_enabled |
write_data_source_name | read_data_source_names | load_balancer_type | load_

balancer_props |

| readwrite_ds | ms_group_0 | |

write_ds | read_ds_0, read_ds_1 | random | read_
weight=2:1 |

t—————— o o Fom
————— o
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1 row in set (0.00 sec)

Bt R B

BRI

SHOW DB_DISCOVERY RULES [FROM databaseName]

SHOW DB_DISCOVERY TYPES [FROM databaseName]

SHOW DB_DISCOVERY HEARTBEATS [FROM databaseName]

IR [AME B

DB Discovery Rule

4l iR

group_name By

data_source_names BARIRAZ YR

primary_data_source_name | FEHEIHAFR

discovery_type B AR PR S5 A

discovery_heartbeat e e R BRSSOk
DB Discovery Type

4| L

name | ERIZFR

type | ZKRAIRE

props | KA
DB Discovery Heartbeat

el Wi

name | ‘LBREFR

props | DLEkSE
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N/

DB Discovery Rule

mysql> SHOW DB_DISCOVERY RULES;

Fom o Fom Fom -
_______________________________________________________________________ e
___________________________________________________________________ "

| group_name | data_source_names | primary_data_source_name | discovery_
type |
discovery_heartbeat |
o o o o ————
_______________________________________________________________________ R
___________________________________________________________________ +

| db_discovery_group_0 | ds_0,ds_1,ds_2 | ds_0 | {name=db_

discovery_group_0_mgr, type=MySQL.MGR, props={group-name=92504d5b-6dec}} |
{name=db_discovery_group_0_heartbeat, props={keep-alive-cron=0/5 * * * % ?}} |

1 row in set (0.20 sec)

DB Discovery Type

mysql> SHOW DB_DISCOVERY TYPES;

T fmm B T +
| name | type | props |
B T fom e +
| db_discovery_group_0_mgr | MySQL.MGR | {group-name=92504d5b-6dec} |
o Fom B ittt L +

1 row in set (0.01 sec)

DB Discovery Heartbeat

mysql> SHOW DB_DISCOVERY HEARTBEATS;

| db_discovery_group_0_heartbeat | {keep-alive-cron=0/5 *x x x x ?} |
B e 4

1 row in set (0.01 sec)

4.2. ShardingSphere-Proxy 216




Apache ShardingSphere document, v5.2.0

Bl

TR

SHOW ENCRYPT RULES [FROM databaseName]

SHOW ENCRYPT TABLE RULE tableName [FROM databaseName]

- RFERATEBEIENREE R ERAEA,

IR [HE B
4 WiAA
table WRRA4
logic_column il
logic_data_type R BdER Y
cipher_column Ik
cipher_data_type AR
plain_column HASZA 44
plain_data_type BAS AR S A
assisted_query_column BN E WA
assisted_query_data_type HBL & W5 HE 2
encryptor_type IR
encryptor_props MR IESE
query_with_cipher_column | ZGEHMESHEITER

NG

TR INERLN

Fom e Fom Fom e o Fom
Fom o Fom o
—t e ——— e e +

| table | logic_column | logic_data_type | cipher_column | cipher_data_type |
plain_column | plain_data_type | assisted_query_column | assisted_query_data_type |
encryptor_type | encryptor_props | query_with_cipher_column |

Fom Fom Fom o Fmm
o o o o
e o B ittt LT e e +

| t_encrypt | user_id | | user_cipher | |

user_plain | | | |
AES | aes-key-value=123456abc | true |
| t_encrypt | order_did | | order_cipher | |
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MD5 | | true |
| t_encrypt_2 | user_did | | user_cipher | |
user_plain | | | |

AES | aes-key-value=123456abc | false |

| t_encrypt_2 | order_id | | order_cipher | |
I | | |

MD5 | | false |

o ——— o —— o o o

e o oo o

e o o +

4 rows 1in set (0.78 sec)

BN MR A

mysql> SHOW ENCRYPT TABLE RULE t_encrypt;

o ———— o —— o o o
e o oo o
e o o +

| table | logic_column | logic_data_type | cipher_column | cipher_data_type |
plain_column | plain_data_type | assisted_query_column | assisted_query_data_type |
encryptor_type | encryptor_props | query_with_cipher_column |

Fom e fom e — fom o o —
Fom Fom e o o
B e o o +

| t_encrypt | user_id | | user_cipher | |

user_plain | | | |

AES | aes-key-value=123456abc | true |

| t_encrypt | order_id | | order_cipher | |
I I I I

MD5 | | true |

Fom Fom e et et o

Fom Fmm e Fom o

e B e +

2 rows in set (0.01 sec)

mysql> SHOW ENCRYPT TABLE RULE t_encrypt FROM encrypt_db;

Fom Fom Fom o Fmm e
Fom o o o
et o o +

| table | logic_column | logic_data_type | cipher_column | cipher_data_type |
plain_column | plain_data_type | assisted_query_column | assisted_query_data_type |
encryptor_type | encryptor_props | query_with_cipher_column |

Fom e ——— Fo— Fom o o
o o ——— o e
e o B +

| t_encrypt | user_id | user_cipher |

user_plain | | | |
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AES | aes-key-value=123456abc | true |

| t_encrypt | order_did | | order_cipher | |
| | | |

MD5 | | true |

Fom Fom e Fomm e o Fom e

Fom o o o

e B it e +

2 rows 1in set (0.01 sec))

TR

eS|

SHOW SHADOW shadowRule | RULES [FROM databaseName]

SHOW SHADOW TABLE RULES [FROM databaseName]

SHOW SHADOW ALGORITHMS [FROM databaseName]

shadowRu'le:
RULE ruleName

« XFFEWTA R FRUAIEE R
« XRFEWRTA RN
- XFEWITAER TR

IR [HME B

Shadow Rule

4| WiRH
rule_name RN R
source_name | JREXHEE
shadow_name | 5 FEUEE
shadow_table | 313
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Shadow Table Rule
| WiAH
shadow_table TR
shadow_algorithm_name | % FRIEZHK
Shadow Algorithms
4 Wi
shadow_algorithm_name | 5T HEIEZFR
type B
props RIEZH
is_default ERRIA

Shadow Rule status

1l A

status | &S H

il

SHOW SHADOW RULES

mysql> SHOW SHADOW RULES;

Fom pom Fom Fom +
| rule_name | source_name | shadow_name | shadow_table |
Fom Fomm e Fom e B ittt +
| shadow_rule_1 | ds_1 | ds_shadow_1 | t_order |
| shadow_rule_2 | ds_2 | ds_shadow_2 | t_order_item |
Fom Fomm e — Fom e o +
2 rows 1in set (0.02 sec)

SHOW SHADOW RULE ruleName

mysql> SHOW SHADOW RULE shadow_rule_1;

Fom Fom Fom o —— +

| rule_name | source_name | shadow_name | shadow_table |

Fom e Fomm Fom e Fom e +

| shadow_rule_1 | ds_1 | ds_shadow_1 | t_order |
o o o o ——— +

1 rows in set (0.01 sec)

4.2. ShardingSphere-Proxy

220




Apache ShardingSphere document, v5.2.0

SHOW SHADOW TABLE RULES

mysql> SHOW SHADOW TABLE RULES;

1 rows in set (0.01 sec)

SHOW SHADOW ALGORITHMS

mysql> SHOW SHADOW ALGORITHMS;

o o e
———————— Fom ¢
| shadow_algorithm_name | type | props

| is_default |
o Fom o
———————— o
| user_id_match_algorithm | REGEX_MATCH | operation=insert,column=user_id,

regex=[1] | false |
| simple_hint_algorithm_1 | SIMPLE_HINT | shadow=true, foo=bar
| false |

2 rows in set (0.01 sec)

RAL B2

RAL (Resource & Rule Administration Language) -4 Apache ShardingSphere FEMIES, ARG

Hi. fEl, BCE AT, BdRER S E IR,
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oe il 2
A BiHA il
SET READ- | ¥ X Y4 a0ERE, REELG /T EMEEHEK | SET RE AD-
WRITE_SPLITTING  HINT | & (H 3l HeastHz] 5 %) WRITE_SPLITTING
SOURCE = [auto / write] HINT SOURCE = write
SET  SHARDING  HINT | #% 4 #ii%#, % E hint {OSEHEZFE S | SET SHARDING HINT

DATABASE _VALUE =yy

FAR, s RE, yy: Bd8ED
FrfE

DATABASE _VALUE =100

ADD  SHARDING  HINT
DATABASE_VALUE xx =yy

FON S ATERE, AR xx BN AE yy,
xx: WHRAHE, yy: BdEEDHE

ADD SHARDING HINT
DATABASE_VALUE
t_order=100

ADD SHARDING HINT TA-
BLE_VALUE xx =yy

BEOYENERE, MR xx TN A {E vy,
xx: BHRRAIR, yy: RAOAE

ADD SHARDING HINT
TABLE_VALUE t_order =
100

CLEAR HINT XY ATIERE, 1EBR hint A IRE CLEAR HINT

CLEAR [SHARDING HINT | %% 4u7i%E#E, 6% sharding 5( read- | CLEAR RE AD-

/ READWRITE_SPLITTING | write_splitting [ hint ¥ & WRITE_SPLITTING

HINT] HINT

SHOW [SHARDING / R EAD- | £%Y4/1i%EH;, #&H sharding 5 read- | SHOW RE AD-

WRITE_SPLITTING] HINT | write_splitting [ hint ¥ & WRITE_SPLITTING

STATUS HINT STATUS

Bdmizre

iBh) WA NGl

MIGRATE TABLE ds.schema.table | MIEUITRE]H brim MIGRATE TABLE

INTO table ds_0.public.t_order INTO
t_order

SHOW MIGRATION LIST EIIBTTHIER SHOW MIGRATION LIST

SHOW MIGRATION STATUS jobId | ZW{EAIRAS SHOW MIGRATION STATUS
1234

STOP MIGRATION jobId {FIEAE STOP MIGRATION 12345

START MIGRATION jobId TR IR START MIGRATION 1234

CHECK MIGRATION jobld B — B CHECK MIGRATION 1234

SHOW MIGRATION CHECK AL-

GORITHMS

2N D61 s R € A RS

SHOW MIGRATION CHECK AL-
GORITHMS

CHECK MIGRATION jobld (by
type(name=algorithmTypeName)?

Bl — 2R, SR E R
STACRES

CHECK MIGRATION 1234 by
type(name= “DATA_MATCH” )

ROLLBACK MIGRATION jobId

HEEIEL, TR KIBARTE
BIHbmR, 1EEIEERE

ROLLBACK MIGRATION 1234

COMMIT MIGRATION jobId

SERAEL

COMMIT MIGRATION 1234
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FAULT=xx,TYPE(NAME=xx%,
PROPERTIES (keyl
=valuel, key2=value2:-+)))

FAULT: BRIAEESS2RA
X LOCAL, XA, BASE;
N AME: HEEHRA
M, X+ Ato mikos.

Narayana F Bitronix

e hir
HA] TiRA ANl
[ENABLE / DISABLE] READWRITE_SPLITTING | J5/ / 22/ | ENABLE R EAD-
(READ)? resourceName [FROM databaseName] R WRITE_SPLITTING READ
resource_0
[ENABLE / DISABLE] INSTANCE instanceld JGF / 22F | DISABLE INSTANCE in-
proxy SEfil | stance_1
SHOW INSTANCE LIST # 1 proxy | SHOW INSTANCE LIST
SEHHER
SHOW READWRITE_SPLITTING (READ)? resource- | & I fiff % | SHOW R EAD-
Name [FROM databaseName] FERIRAS WRITE_SPLITTING  READ
RESOURCES
2SR R
B JiAA il
SHOW AUTHORITY RULE E IR R E SHOW AUTHORITY RULE
SHOW TRANSACTION RULE EIHESHNELE SHOW TRANSACTION RULE
SHOW SQL_PARSER RULE RN | SEHNELE | SHOW SQL_PARSER RULE
ALTER TRANSACTION RULE(DE | BE#H5#MNACE, DE | ALTER TRANSACTION

»

RULE(DEFAULT= “XA

,TYPE(NAME= “Narayana” ,
PROPERTIES( “databaseName” =
“jbossts ” , “host” = “127.0.0.1” )))

ALTER SQL_PARSER RULE SQL_C
OMMENT_PARSE_ENABLE=xx,
PARSE_TREE_CAC
HE(INITIAL_CAPACITY=xx,

BB MR b 91 2R
Aic B, SQL_COMM
ENT_PARSE_ENABL

E: &M SQL 1FE,

ALTER SQL_PARSER
RULE SQL_COMM
ENT_PARSE_ENABLE=false,
PARSE_TREE_CAC

MAXIMUM_SIZE=xx, CON- | “ PARSE_TREE_CACH | HE(INITIAL_CAPACITY=10,
CURRENCY_LEVEL=xx), E“: IBEMAMZFNL | MAXIMUM_SIZE=11, CON-
SQL_STATEMENT_CACH B, SQL_STATEMENT | CURRENCY_LEVEL=1),
E(INITIAL_CAPACITY=xxX, _CACHE: SQL iBfJAH | SQL_STATEMENT_CAC
MAXIMUM_SIZE=xxx, CON- | RAFHCEIN HE(INITIAL_CAPACITY=11,
CURRENCY_LEVEL=xxx) MAXIMUM_SIZE=11, CONCUR-
RENCY_LEVEL=100)
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HAth
A i Al
SHOW INSTANCE INFO A2/ proxy FISLHIER SHOW INSTANCE INFO
SHOW MODE INFO #1117 proxy ) mode it | SHOW MODE INFO
COUNT DATABASE RULES [FROM | #:if] database HHURLIIIEL & COUNT DATABASE RULES

database]

SET VARIABLE P

roxy_property_name = Xx

proxy_property_name N
proxy HIEVEACE |, REHT
X&kan

SET VARIABLE sql_show =
true

SET VARIABLE transaction_type =

XX

BECYRNERRE SR, ks
LOCAL, XA, BASE

SET VARIABLE tr ansac-
tion_type= “XA”

SET VARIABLE age | W& agent flifFHYJE FHIRA, K | SET VARIABLE agent_p lug-
nt_plugins_enabled = [TRUE / | I\AfH false ins_enabled = TRUE

FALSE]

SHOW ALL VARIABLES A1 proxy FrH Y EMERCE SHOW ALL VARIABLES

SHOW VARIABLE variable_name

E W proxy JEME, T TR
g

SHOW VARIABLE sql_show

REFRESH TABLE METADATA Jill ¥ i B 2R AN e EdE REFRESH TABLE METADATA
REFRESH TABLE METADATA | Ril#rfe € R TEIE REFRESH TABLE METADATA
tableName t_order

REFRESH TABLE METADATA | fill#rfsE BdEIR-HRATEHE | REFRESH TABLE METADATA

FROM RESOURCE

resourceName

tableName

t_order FROM RESOURCE
ds_1

REFRESH TABLE METADATA
FROM RESOURCE resourceName
SCHEMA schemaName

R348 € schema HRAYITEL
P&, ANER schema PARTEESR,
2fER1Z schema

REFRESH TABLE META-
DATA FROM RESOURCE
ds_1 SCHEMA db_schema

SHOW TABLE METADATA table-
Name [, tableName] -

AR TTEEE

SHOW TABLE METADATA
t_order

EXPORT DATABASE CONFIG
[FROM database_name] [, file=
“file_path” ]

& database A Y ERTEFTHLINAD
BHSH N YAML 82X

EXPORT
CONFIG FROM
e_splitting_db

DATABASE

readwrit

IMPORT DATABASE CONFIG
FILE= “file_path”

¥ YAML "HJEE S A E
database H', {XSZHEX =S i

IMPORT DATABASE CONFIG
FILE = “/xxx/config- shard-

ITRNERE ing.yaml”
SHOW RULES USED RESOURCE | 71 database i fHf§ & %% | SHOW RULES USED RE-
resourceName [from database] AR SOURCE ds_0 FROM
databaseName
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ShardingSphere-Proxy BAINASZHF hint, WIFRSCFF, ETE conf/server.yaml H1,  props EME
proxy—-hint-enabled & &N true,

RUL i5%

RUL (Resource Utility Language) -4 Apache ShardingSphere i T 2815, $24% SQL fi##T. SQL #5X
. PUTHH I SR DD RE,

sQL T.E
B WA Nl
PARSE SQL fiEetft SQL FHim i RIG A PARSE SELECT * FROM t_order
FORMAT SQL | fi@tfrifim k%=L /51 SQL 1&4) | FORMAT SELECT * FROM t_order
PREVIEW SQL | Tii¥Z SQL $A1T1X| PREVIEW SELECT * FROM t_order
i

AETTRES G DistSQL AUTETE, F ASHRAITE Al 4 an el {1 DistSQL & Bl i SR & N R B
FIRI

i B TAF

PA MySQL J9ffil, FAtEHE 2 n] B,

. Ja5h MySQL AR5 ;

2. QIEFE M BETRAY MySOQL £z 4

. £ MySQL "'}y ShardingSphere-Proxy Ol —MH QAR A k& A

4. |33 ZooKeeper %5 ;

=

w

5. ¥ mode fll authentication Al ES & server.yaml;
6. a5/ ShardingSphere-Proxy;
.m0 %42 8] ShardingSphere-Proxy;

~
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(EfE 246 E

1. AIEEEE,

CREATE DATABASE foo_db;

2. (ERTHT O RE I,

USE foo_db;

G IRIRAE

PRI BRI B,

PRI A

HE BRI,

1. 24iifl, DROP DATABASE HMFR @AM NEIEE, HSSMIBRH - ESLREHEZE;
2. DROP TABLE &80 b RAEHE B R 2 TRMIER ;
3. CREATE DATABASE R0l iR NEHEEE, P AR Z A P32 a0 6 8 B SEEHRE,

Bl F

Al E

ADD RESOURCE ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_1",
USER="root",
PASSWORD="root"

),ds_1 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_2",
USER="root",
PASSWORD="root"

)3
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PUIRAE

- A AL

CREATE SHARDING TABLE RULE t_order(

RESOURCES (ds_0,ds_1),

SHARDING_COLUMN=order_-id,

TYPE (NAME="hash_mod" ,PROPERTIES ("sharding-count"="4")),
KEY_GENERATE_STRATEGY (COLUMN=order_id, TYPE (NAME="snowflake"))

)5

- QYR

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

- MERY)7>4&

DROP TABLE t_order;

o MHER > AR

DROP SHARDING TABLE RULE t_order;

- MIPREE TR

DROP RESOURCE ds_0, ds_1;

o MHER A R 2R

DROP DATABASE foo_db;

ADD RESOURCE write_ds (
HOST="127.0.0.1",
PORT=3306,
DB="ds_0",
USER="root",
PASSWORD="root"

),read_ds (
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HOST="127.0.0.1",
PORT=3307,
DB="'ds_0",
USER="root",
PASSWORD="root"

)3

PRI AE

- AR 7 BRI

CREATE READWRITE_SPLITTING RULE group_0 (
WRITE_RESOURCE=write_ds,

READ_RESOURCES (read_ds),

TYPE (NAME="random")

)3

- [BHGRE 7 BRI

ALTER READWRITE_SPLITTING RULE group_0 (
WRITE_RESOURCE=write_ds,

READ_RESOURCES (read_ds),

TYPE (NAME="random" ,PROPERTIES ("read_weight"="2:0"))

)3

- MHIERIES 7> BRI

DROP READWRITE_SPLITTING RULE group_0;

- MHERE R

DROP RESOURCE write_ds,read_ds;

o MHER A R 2R

DROP DATABASE readwrite_splitting_db;

B

A E

ADD RESOURCE ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_0",
USER="root",
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PASSWORD="root"
)5

PUIRAE

- QAR

CREATE ENCRYPT RULE t_encrypt (
COLUMNS (
(NAME=user_id,PLAIN=user_plain,CIPHER=user_cipher,TYPE(NAME="AES',
PROPERTIES('aes-key-value'='123456abc'))),
(NAME=order_id,PLAIN=order_plain,CIPHER =order_cipher,TYPE(NAME='RC4',
PROPERTIES('rc4-key-value'='123456abc')))
)5

- QIR

CREATE TABLE ‘t_encrypt’ (
“id® 9nt(11) NOT NULL,
‘user_id® varchar(45) DEFAULT NULL,
‘order_id® varchar(45) DEFAULT NULL,
PRIMARY KEY ('4d’)

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

- BRI

ALTER ENCRYPT RULE t_encrypt (
COLUMNS (
(NAME=user_id,PLAIN=user_plain,CIPHER=user_cipher,TYPE (NAME="AES',
PROPERTIES('aes-key-value'='123456abc')))
)5

- MHIERANE AL

DROP ENCRYPT RULE t_encrypt;

- MR

DROP RESOURCE ds_0;

« MHER AR R 2R

DROP DATABASE encrypt_db;
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Bl R

VRIRIR(E

ADD RESOURCE ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_0",
USER="root",
PASSWORD="root"

),ds_1 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_1",
USER="root",
PASSWORD="root"

),ds_2 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_2",
USER="root",
PASSWORD="root"

)5

RUIRAE

- AR R BRI

CREATE DB_DISCOVERY RULE db_discovery_group_0 (

RESOURCES (ds_0, ds_1),

TYPE (NAME="'MySQL .MGR' ,PROPERTIES ('group-name'="'92504d5b-6dec')),
HEARTBEAT (PROPERTIES ('keep-alive-cron'='0/5 * x * x 2'))

)

- (B R PR

ALTER DB_DISCOVERY RULE db_discovery_group_0 (

RESOURCES (ds_0, ds_1, ds_2),

TYPE (NAME="'MySQL .MGR' ,PROPERTIES ('group-name'="'92504d5b-6dec')),
HEARTBEAT (PROPERTIES('keep-alive-cron'='0/5 * x * x 2'))

)

- WHBRECHR 2 R BRI

DROP DB_DISCOVERY RULE db_discovery_group_0;

- M ERE A A B

4.2. ShardingSphere-Proxy

230




Apache ShardingSphere document, v5.2.0

DROP DB_DISCOVERY TYPE db_discovery_group_0_mgr;

- MHERE A A BBk

DROP DB_DISCOVERY HEARTBEAT db_discovery_group_0_heartbeat;

- MHERE TR

DROP RESOURCE ds_0,ds_1,ds_2;

o MHER > A R 2R

DROP DATABASE discovery_db;

B TR

GEIRIRAE

ADD RESOURCE ds_0 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_0",
USER="root",
PASSWORD="root"

),ds_1 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_1",
USER="root",
PASSWORD="root"

),ds_2 (
HOST="127.0.0.1",
PORT=3306,
DB="ds_2",
USER="root",
PASSWORD="root"

)3
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PUIRAE

- AR % A

CREATE SHADOW RULE group_0(

SOURCE=ds_0,

SHADOW=ds_1,

t_order((simple_hint_algorithm, TYPE(NAME="SIMPLE_HINT", PROPERTIES("foo"="bar"))),
(TYPE (NAME="REGEX_MATCH", PROPERTIES("operation"="insert","column"="user_id",
"regex"='[1]")))),

t_order_item( (TYPE (NAME="SIMPLE_HINT", PROPERTIES("foo"="bar")))));

- (BHGE TR IAL

ALTER SHADOW RULE group_0(

SOURCE=ds_0,

SHADOW=ds_2,

t_order_item( (TYPE (NAME="SIMPLE_HINT", PROPERTIES("foo"="bar")))));

o MR 75 AL

DROP SHADOW RULE group_0;

- MHERE TR

DROP RESOURCE ds_0,ds_1,ds_2;

9. bR T A A

DROP DATABASE foo_db;

4.2.4 FHRITH
A‘ﬁ N

()

ShardingSphere AJ DAY {45 F 7 18 A O BB I RS IR 77 22,
T 4.1.0 FHEARE A REE, BT T KR,
iB1THE

ARlEE

X R BHRPEISITARGUR Y, Wil A AR EBERIER 2K A EdEE B, — B DR
— MBI,
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ik e

« Proxy RHI4li JAVA 7F&, JDK &Y 1.8 5(PA EhiiA,
o BRI HEREK, HElX#F ZooKeeper fETEMHIL,

(T

1. PUTCAT a4, ZWiE4RK ShardingSphere-Proxy il fd:

git clone --depth 1 https://github.com/apache/shardingsphere.git

cd shardingsphere

mvn clean install -Dmaven.javadoc.skip=true -Dcheckstyle.skip=true -Drat.skip=true
-Djacoco.skip=true -DskipITs -DskipTests -Prelease

"o - /shardingsphere-distribution/shardingsphere-proxy-distribution/target/apache-

shardingsphere-${latest.release.version}-shardingsphere-proxy-bin.tar.gz
B AT R R

2. fifpJE4s proxy &AL, BHXBCEXMF conf/config-sharding.yaml, HHIEZS U proxy JHa) T
i

3. BXBELE X conf/server.yaml, HHEIES W AACE,
H i mode ME Cluster, FHEIEHTEX M ALY,

W=mNK

mode:
type: Cluster
repository:
type: ZooKeeper
props:
namespace: governance_ds
server-lists: localhost:2181
retryIntervalMilliseconds: 500
timeTolLiveSeconds: 60
maxRetries: 3
operationTimeoutMilliseconds: 500

overwrite: false

4. 5|\ JDBC 4K3f),
proxy E.f1 % PostgreSQL JDBC 4Kz,

AR fEuER DL N EAEE, 15 NEHERN JDBC IXE) jar B, FEHEIA ${shardingsphere-proxy}/
eXt_-L-ib EE:KLO
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¥ #8 | JDBC KN 2%
JE
MySQL| ‘mysql-co nnector-java-5.1.47.jar < https://repol.maven.org/m | Con-

aven2/mysql/mysql-connect or-java/5.1.47 /mysql-conn ector-java- | nector/J
5.1.47.jar>"__ Versions

open- | opengauss-jdbc-3.0.0 .jar

Gauss

NRZFAERS, TR SCRHEEET ABAEZE, il Oracle, JDBC JXahALHE 7T UH L,
5. a5/ ShardingSphere-Proxy:

sh bin/start.sh

6. &F proxy Hi& logs/stdout.log, BEIHEFHIL:

[INFO ] [main] o.a.s.p.frontend.ShardingSphereProxy - ShardingSphere-Proxy start

success

NS RZR
7. WEREITE
7.1. HHELE,

SHOW MIGRATION PROCESS CONFIGURATION;

EOARCE
e Rttt et o
——————————————————— ¢
| read | write
| stream_channel |
o Fom

| {"workerThread":40,"batchSize":1000,"shardingSize":10000000} | {"workerThread
":40,"batchSize":1000} | {"type'":"MEMORY","props":{"block-queue-size":10000}} |

7.2 WU E (ANE).
ABEE RS EOIAE,

SEREHL & DistSQL 7 fil:

CREATE MIGRATION PROCESS CONFIGURATION (
READ (

WORKER_THREAD=40,

BATCH_SIZE=1000,
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SHARDING_SIZE=10000000,
RATE_LIMITER (TYPE(NAME='QPS',PROPERTIES('qps'='500")))
) b
WRITE (
WORKER_THREAD=40,
BATCH_SIZE=1000,
RATE_LIMITER (TYPE(NAME='TPS',PROPERTIES('tps'='2000")))
) b
STREAM_CHANNEL (TYPE(NAME='MEMORY',PROPERTIES('block-queue-size'="'10000"')))
)

FCE TP :

CREATE MIGRATION PROCESS CONFIGURATION (
READ( —- #UEIBECE, RABCENE D SEEIAERK
WORKER_THREAD=40, -- MUtk & E0RIIEAZMA/ N, a0 AEEE W FHBRIAE,
BATCH_SIZE=1000, —-- —X&EIHIRIEREIFEARICRE, SR AECE NI HEOME,
SHARDING_SIZE=10000000, -- RS K/, NFAHEEE NIEFEAME,
RATE_LIMITER ( -- FRVRHE%E. Q0SRAECE AR,
TYPE( —- BPZFA, RAED: QPS
NAME='QPS',
PROPERTIES( -- HikElE:
'gqps'='500"
)))
)}
WRITE( —- HUES ABLE, WRAEENEEDSEEIAER
WORKER_THREAD=40, -- ZEE AR BIrimAIStEtR N, A0SR E NI A ERIAE.
BATCH_SIZE=1000, -- —XEE ARIEREARICRE R AECE NI HEOME,
RATE_LIMITER ( -- FRIEE, WRAEEN AR,
TYPE( -- RFEFAL, RIED: TPS
NAME='TPS"',
PROPERTIES( -- HikElt
"tps'='2000"
)))
) b
STREAM_CHANNEL ( -- dEidiE, ERATHANSRE, AT read Ml write MW, WHERAECENERIAGE
FH MEMORY 2%,
TYPE( -- R{EIAL, AJIEI: MEMORY
NAME="'MEMORY ',
PROPERTIES( -- HikElE:
'block-queue-size'='10000"' -- JEM: FHZEFIRN
)))
)

DistSQL /~ffl: ECE READ FRifio

CREATE MIGRATION PROCESS CONFIGURATION (
READ (
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RATE_LIMITER (TYPE(NAME='QPS',PROPERTIES('qps'='500"')))

)
)5

P B SRR, H e ACE AT,
7.3. (B E,

ALTER MIGRATION PROCESS CONFIGURATION, N #(%5 4 #1 CREATE MIGRATION PROCESS
CONFIGURATION —%,

DistSQL 7 ffil: JAREFRIASEL

ALTER MIGRATION PROCESS CONFIGURATION (
READ (

RATE_LIMITER (TYPE(NAME='QPS',PROPERTIES('qps'='1000")))
)
)

ALTER MIGRATION PROCESS CONFIGURATION (
READ (

RATE_LIMITER (TYPE(NAME='QPS',PROPERTIES('qps'='1000")))
), WRITE(

RATE_LIMITER (TYPE(NAME='TPS',PROPERTIES('tps'='1000')))
)
s

7.4, THFRACE.
DistSQL /~fill: 1E=%% READ FLE. TKE NERIME,

DROP MIGRATION PROCESS CONFIGURATION '/READ';

DistSQL /-5l {54 READ/RATE_LIMITER ECE,

DROP MIGRATION PROCESS CONFIGURATION '/READ/RATE_LIMITER';

AT

MySQL i i
IR ER

X MySQL hiRA: 5.1.15 ~ 5.7.%,
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PUBREE R

1. 7F/d binlog
MySQL 5.7 my . cnf /RIFCE :

[mysqld]

server-id=1
log-bin=mysql-bin
binlog-format=row
binlog-row-image=full
max_connections=600

PUTLA T a4, WA S A ITE binlog:

show variables like '%log_bin%"';
show variables 1like '%binlog%';

APANE R, NWBEAH binlog EF /4

o B et +

| Variable_name | value |

T e B T +

| log_bin | ON |

| binlog_format | ROW |

| binlog_row_image | FULL |

o o +
2. MXF MySQL k5 Replication AR,

PATUA T @<, BEFZHAFREHITIBNR:

SHOW GRANTS FOR 'user';

RBIEER :

et et e et +

|Grants for ${username}@${host}

o +
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SERE AR
ik

1. £ MySQL EMESELFmE, &£, K.

R~

DROP DATABASE IF EXISTS migration_ds_0;
CREATE DATABASE migration_ds_0 DEFAULT CHARSET utf8;

USE migration_ds_0

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR (45) NULL, PRIMARY KEY (order_id));

INSERT INTO t_order (order_id, user_id, status) VALUES (1,2,'ok'),(2,4,'ok'), (3,6,
'Ok|)’(4’l’|0k')7(5’37'Ok|)’(6757'0k');

2. 1E MySQL {7 Hbrim
B

DROP DATABASE IF EXISTS migration_ds_10;
CREATE DATABASE migration_ds_10 DEFAULT CHARSET utf8;

DROP DATABASE IF EXISTS migration_ds_11;
CREATE DATABASE migratﬁon_ds_ll DEFAULT CHARSET utf8;

DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12 DEFAULT CHARSET utfs8;

(R

1. 1E proxy #r 2% S AR FE I Bl B 4 SRR An AL,

CREATE DATABASE sharding_db;

USE sharding_db

ADD RESOURCE ds_2 (
URL="jdbc:mysql://127.0.0.1:3306/migration_ds_10?serverTimezone=UTC&
useSSL=false",
USER="root",
PASSWORD="root",
PROPERTIES("minPoolSize"="1" 6 "maxPoolSize"="20","idleTimeout"="60000")
), ds_3 (
URL="jdbc:mysql://127.0.0.1:3306/migration_ds_11?serverTimezone=UTC&
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useSSL=false",
USER="root",
PASSWORD="root",
PROPERTIES("minPoolSize"="1" 6 "maxPoolSize"="20","idleTimeout"="60000")
), ds_4 (
URL="jdbc:mysql://127.0.0.1:3306/migration_ds_12?serverTimezone=UTC&
useSSL=false",
USER="root",
PASSWORD="root",
PROPERTIES("minPoolSize"="1",6"maxPoolSize"="20","idleTimeout"="60000")

)3

CREATE SHARDING TABLE RULE t_order(

RESOURCES (ds_2,ds_3,ds_4),

SHARDING_COLUMN=order_id,

TYPE (NAME="hash_mod" ,PROPERTIES ("sharding-count"="6")),
KEY_GENERATE_STRATEGY (COLUMN=order_id,TYPE (NAME="snowflake"))

)5

MR ZIERE FAEdERE, H AT proxy HUTERIES],
2. 1E proxy Hc & J5m % I,

ADD MIGRATION SOURCE RESOURCE ds_0 (
URL="jdbc:mysql://127.0.0.1:3306/migration_ds_07?serverTimezone=UTC&useSSL=false

USER="root",
PASSWORD="root",
PROPERTIES("minPoolSize"="1" 6 "maxPoolSize"="20","idleTimeout"="60000")

)3

3. JAsh BT,

MIGRATE TABLE ds_0.t_order INTO t_order;

BEAEE H ArmiZ e -

MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;

4. BEBIEERIELSIF,

SHOW MIGRATION LIST;

AN S

| did | tables | sharding_total_count | active |

create_time | stop_time |
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e o o o +——
——————————————————— domm ¢

| jO15d4eelb8a5e7f95df19babb2794395e8 | t_order | 1 | true
2022-08-22 16:37:01 | NULL |

e tomm o B +-—
——————————————————— fo——————————+

5. BB LIRTR TR,

SHOW MIGRATION STATUS 'j0l5d4eelb8a5e7f95df19babb2794395e8';

| item | data_source | status | active | dinventory_finished_
percentage | incremental_idle_seconds |

R fom o fo———— o
—————— o
| © | ds_0 | EXECUTE_INCREMENTAL_TASK | true | 100

| 141 |
t—————— Fom e — Fo tom—————— et et e
—————— o

6. TITRUE— B EASS,

CHECK MIGRATION 'j015d4eelb8a5e7f95df19babb2794395e8' BY TYPE (NAME='CRC32_MATCH');

| table_name | source_records_count | target_records_count | records_count_matched
| records_content_matched |

o ——— o Fom o
o +

| t_order | 6 | 6 | true

| true

o e e e
o +

SIS QiR RE S NUNE S

SHOW MIGRATION CHECK ALGORITHMS;

o e +————=
_______________________ o

| type | supported_database_types

description |

Fom o to———=
_______________________ o

| CRC32_MATCH | MySQL |
Match CRC32 of records. |
| DATA_MATCH | SQL92,MySQL,MariaDB,PostgreSQL,openGauss,Oracle,SQLServer,H2 |
Match raw data of records. |

fomm o to———=
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B bR S BB B i E R A DATA_MATCH,
FMTRFEMH DATA_MATCH,
7. SERAEAL,

COMMIT MIGRATION 'j015d4eelb8a5e7f95df19babb2794395e8"';

8. WlFT T &R,

REFRESH TABLE METADATA;

B2 DistSQL 153 W RAL # HETH,

PostgresQL fili F it
IEOR

R PostgreSQL iRAS: 9.4 B BA ERfA,

PURREER

1. JF/3 test_decoding,
2. VA% WAL A E,
postgresql.conf RHIALE:

wal_level = logical
max_wal_senders = 10
max_replication_slots = 10
max_connections = 600

#1H152 W Write Ahead Log 1 Replications
3. A& PostgreSQL fLIF Proxy #if replication AR,
pg_hba.conf RIALE:

host replication repl_acct 0.0.0.0/0 md5

#1H1EZ UL The pg_hba.conf File,
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SERE AR
ik

1. 1 PostgreSQL CLIERGUF IR, R, £,

DROP DATABASE IF EXISTS migration_ds_0;
CREATE DATABASE migration_ds_0;

\c migration_ds_0

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status

VARCHAR (45) NULL, PRIMARY KEY (order_id));

INSERT INTO t_order (order_id, user_id, status) VALUES (1,2,'ok'),(2,4,'ok'), (3,6,

'ok"),(4,1,'0k"),(5,3,'0k"),(6,5,"'ok");

2. 1E PostgreSQL {H# H bR /Z

DROP DATABASE IF EXISTS migration_ds_10;
CREATE DATABASE migration_ds_10;

DROP DATABASE IF EXISTS migration_ds_11;
CREATE DATABASE migration_ds_11;

DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12;

(g

1. 7£ proxy #rEE R A BCE L B3 IR,

CREATE DATABASE sharding_db;

\c sharding_db

ADD RESOURCE ds_2 (
URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_10",
USER="postgres",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

), ds_3 (
URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_11",
USER="postgres",

PASSWORD="root",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

), ds_4 (
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URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_12",
USER="postgres",

PASSWORD="root",
PROPERTIES("minPoolSize"="1",6"maxPoolSize"="20","idleTimeout"="60000")

)3

CREATE SHARDING TABLE RULE t_order(

RESOURCES (ds_2,ds_3,ds_4),

SHARDING_COLUMN=order_-id,

TYPE (NAME="hash_mod" ,PROPERTIES ("sharding-count"="6")),
KEY_GENERATE_STRATEGY (COLUMN=order_id, TYPE (NAME="snowflake"))

)5

WS RIER RN S EAERE, AFEATFRZELE proxy PUTERIEA],
2. 1£ proxy A B v BT I,

ADD MIGRATION SOURCE RESOURCE ds_0 (
URL="jdbc:postgresql://127.0.0.1:5432/migration_ds_0",
USER="postgres",

PASSWORD="root",
PROPERTIES("minPoolSize"="1",6"maxPoolSize"="20","idleTimeout"="60000")

)3

3. JREIEUEIER.

MIGRATE TABLE ds_0.t_order INTO t_order;

BEAEE HArmiZ e -

MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;

1 A] PA$E € PR ¥ schema:

MIGRATE TABLE ds_0.public.t_order INTO sharding_db.t_order;

4. BEEEIEBIELYIE,

SHOW MIGRATION LIST;

AN/

o o —— Fmm e o +——
——————————————————— dom—m

| did | tables | sharding_total_count | active |
create_time | stop_time |

e et e o Fomm - +-—
——————————————————— do— 4

| jo15d4eelb8a5e7f95df19babb2794395e8 | t_order | 1 | true

2022-08-22 16:37:01 | NULL |
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5. BREHIRTIBIER.

SHOW MIGRATION STATUS 'j015d4eelb8a5e7f95df19babb2794395e8"';

| item | data_source | status | active | dinventory_finished_
percentage | incremental_idle_seconds |

D fom o fo———— o
—————— Bt L
| © | ds_0 | EXECUTE_INCREMENTAL_TASK | true | 100

| 141 |
e fom e o fomm o
—————— o

6. PITEHE — B ERR

CHECK MIGRATION 'j015d4eelb8a5e7f95df19babb2794395e8"';

| table_name | source_records_count | target_records_count | records_count_matched
| records_content_matched |

o ——— o Fmm o
et et e T +

| t_order | 6 | 6 | true

| true

domm o o o
o +

7. SERAEL,

COMMIT MIGRATION 'j0l5d4eelb8a5e7f95df19babb2794395e8"';

8. WHrTCEE,

REFRESH TABLE METADATA;

B2 DistSQL 152 UL RAL # £H51T7%,
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openGauss i 1 /it
IR

X openGauss iR : 2.0.1 ~3.0.0,

PUBREE R

1. A% WAL B &,

postgresql.conf RIALE:

wal_level = logical
max_wal_senders = 10
max_replication_slots = 10
wal_sender_timeout = 0
max_connections = 600

¥1E1E S I Write Ahead Log F Replication,
2. FL'E openGauss /LI Proxy I replication B,
pg_hba.conf RHIALE:

host replication repl_acct 0.0.0.0/0 md5

¥#1E1EZ M. Configuring Client Access Authentication F1 Example: Logic Replication Code,

bt 3N ]|

iR AT

1. 7F openGauss CLERIFIRUGZE, R, FdE,

DROP DATABASE IF EXISTS m‘igrat‘ion_ds_O;
CREATE DATABASE migration_ds_0;

\c migration_ds_0

CREATE TABLE t_order (order_id INT NOT NULL, user_id INT NOT NULL, status
VARCHAR (45) NULL, PRIMARY KEY (order_id));

INSERT INTO t_order (order_id, user_id, status) VALUES (1,2,'ok'),(2,4,'ok'), (3,6,
'Ok|),(47l"0k')7(5’37'0k|)7(6)57'0k');

2. 1E openGauss & HFR¥iii
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DROP DATABASE IF EXISTS migration_ds_10;
CREATE DATABASE migration_ds_10;

DROP DATABASE IF EXISTS migration_ds_11;
CREATE DATABASE migration_ds_11;

DROP DATABASE IF EXISTS migration_ds_12;
CREATE DATABASE migration_ds_12;

PP IR

1. £ proxy B B4R A 2 Be B AT SR IRATAL,

CREATE DATABASE sharding_db;

\c sharding_db

ADD RESOURCE ds_2 (

URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_10",

USER="gaussdb",

PASSWORD="Root@123",

PROPERTIES ("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
), ds_3 (

URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_11",

USER="gaussdb",

PASSWORD="Root@123",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")
), ds_4 (

URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_12",

USER="gaussdb",

PASSWORD="Root@123",

PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)3

CREATE SHARDING TABLE RULE t_order(

RESOURCES (ds_2,ds_3,ds_4),

SHARDING_COLUMN=order_id,

TYPE (NAME="hash_mod" ,PROPERTIES("sharding-count"="6")),
KEY_GENERATE_STRATEGY (COLUMN=order_id, TYPE (NAME="snowflake"))

)5

MR ZIERE FAEdERE, T H AT proxy HUTERIEA],
2. 1E proxy Bt & 5% I,

ADD MIGRATION SOURCE RESOURCE ds_2 (
URL="jdbc:opengauss://127.0.0.1:5432/migration_ds_0",
USER="gaussdb",
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PASSWORD="Root@123",
PROPERTIES("minPoolSize"="1","maxPoolSize"="20","idleTimeout"="60000")

)3

3. JREEUEIER.

MIGRATE TABLE ds_0.t_order INTO t_order;

BEAEE H hrumiZ e -

MIGRATE TABLE ds_0.t_order INTO sharding_db.t_order;

thA] PAFE % PRV schema:

MIGRATE TABLE ds_0.public.t_order INTO sharding_db.t_order;

4. BEEIREBIELYIFE,

SHOW MIGRATION LIST;

TR
o fom Fom o +-=
——————————————————— fo—m—————————+

| did | tables | sharding_total_count | active |
create_time | stop_time |

o fomm fom o +—=
——————————————————— domm

| jO15d4eelb8a5e7f95df19babb2794395e8 | t_order | 1 | true
2022-08-22 16:37:01 | NULL |

e domm o Fom +-—
——————————————————— fo——————————+

5. BB BIRITR IR,

SHOW MIGRATION STATUS 'j0l5d4eelb8a5e7f95df19babb2794395e8"';

| item | data_source | status | active | dinventory_finished_
percentage | incremental_idle_seconds |

Fo———— fom e o fom——— o
—————— o
| @ | ds_e | EXECUTE_INCREMENTAL_TASK | true | 100

| 141 |
o fom Fom Fo—— Fo
—————— B et

6. PITEUE— B,
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CHECK MIGRATION 'j0l5d4eelb8a5e7f95df19babb2794395e8"';

| table_name | source_records_count | target_records_count | records_count_matched
| records_content_matched |

o ——— o Fom o
o +
| t_order | 6 | 6 | true
| true
domm - o o o
o +

7. SERAEL,

COMMIT MIGRATION 'j015d4eelb8a5e7f95df19babb2794395e8"';

8. WlFT T &R,

REFRESH TABLE METADATA;

B4 % DistSQL IHZ UL RAL # £H51T7%,

4.2.5 n WMk
e

M Github T #{ Apache ShardingSphere 5%, *MIEEMEITHE, BIEGIUW T,

git clone --depth 1 https://github.com/apache/shardingsphere.git

cd shardingsphere

mvn clean install -Dmaven.javadoc.skip=true -Dcheckstyle.skip=true -Drat.skip=true
-Djacoco.skip=true -DskipITs -DskipTests -Prelease

agent fl i H & N  shardingsphere-agent/shardingsphere-agent-distribution/target/apache-
shardingsphere-${latest.release.version}-shardingsphere-agent-bin.tar.gz

agent fitl &

- 3B
il agent H3%, % agent —i#HIELE] agent HR,

mkdir agent

tar -zxvf apache-shardingsphere-${latest.release.version}-shardingsphere-agent-bin.
tar.gz -C agent

cd agent

tree

4.2. ShardingSphere-Proxy 248



https://shardingsphere.apache.org/document/current/cn/user-manual/shardingsphere-proxy/distsql/syntax/ral/#%E6%95%B0%E6%8D%AE%E8%BF%81%E7%A7%BB

Apache ShardingSphere document, v5.2.0

L— apache-shardingsphere-${latest.release.version}-shardingsphere-agent-bin

— LICENSE
— NoTICE

F—— conf
agent.yaml

|
| L— logback.xml

T

shardingsphere-agent-logging-base-${latest.release.version}.jar

shardingsphere-agent-metrics-prometheus-${latest.release.version}.jar

F—— plugins
|
|
|
|

F—— shardingsphere-agent-tracing-jaeger-${latest.release.version}.jar

shardingsphere-agent-tracing-opentelemetry-${latest.release.version}.

jar

| F—— shardingsphere-agent-tracing-opentracing-${latest.release.version}.jar

| — shardingsphere-agent-tracing-zipkin-${latest.release.version}.jar

L— shardingsphere-agent.jar

- FCE B

conf/agent.yaml B agent AL &, N Efi{ {115 Jaeger. OpenTracing. Zipkin, OpenTelemetry,
Logging M Prometheus, Y= ST, RFEZEFER ignoredPluginNames Hut I A HE {44 FRED

EIO

applicationName: shardingsphere-agent
ignoredPluginNames:

- Jaeger

- OpenTracing

- Zipkin

- OpenTelemetry

- Logging

- Prometheus

plugins:
Prometheus:
host: '"localhost"
port: 9090
props:
JVM_INFORMATION_COLLECTOR_ENABLED : '"true"
Jaeger:
host: "localhost"
port: 5775
props:
SERVICE_NAME: '"shardingsphere-agent"
JAEGER_SAMPLER_TYPE: '"const"
JAEGER_SAMPLER_PARAM: '"1"

Zipkin:
host: "localhost"
port: 9411
props:

SERVICE_NAME: "shardingsphere-agent"
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URL_VERSION: "/api/v2/spans"
SAMPLER_TYPE: '"const"
SAMPLER_PARAM: "1"
OpenTracing:
props:
OPENTRACING_TRACER_CLASS_NAME: "org.apache.skywalking.apm.toolkit.
opentracing.SkywalkingTracer"
OpenTelemetry:
props:
otel.resource.attributes: "service.name=shardingsphere-agent"
otel.traces.exporter: "zipkin'"
Logging:
props:
LEVEL: "INFO"

- 0N
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KR Wi HUEVER AIME
JVM _INFOR- | & & Ff | true. false true
MATION_CO & JVM
LLEC- REEDR
TOR_ENABLED
SER- HE B R | BEX shardi
VICE_NAME | ¥ HJ iR ngsphere-
54 TR agent
JAEG Jaeger const, proba bilistic, ratel imiting, remote const
ER_SAMPLER_TYREFE %
A
JAEGE Jaeger const:0.1,probabilistic: 0.0 - 1.0, ratelimiting: >0, HEX | 1 (const 2K
R_SAMPLER_PAREMY X | SF)RELE, remote: FEH T A BILfERFERER | A
28 JIk 55 Hiist, JA EGER_SAMPLER_MA NAGER_HOST_PORT
SAM- Zipkin const, counting, ratelim iting, boundary const
PLER_TYPE R AE R
R
SAM- Zipkin | const: 0, 1, counting: 0.01-1.0, ratelimiting: >0, H | 1 (const 2
PLER_PARAM | R ¥ & | & HFRELE, boundary: 0.0001 - 1.0 Al)
ZH
otel.reso open- FREREX ( 77ED servi
urce.attributes | teleme- ce.name=sha
try BIR ngsphere-
B agent
otel. Tracing | zipkin. jaeger zipkin
traces.exporter | expoter
otel open- alway s_on. always_of f, traceidratio always_on
traces.sampler | teleme-
try RAE
LA
otel.tra open- tr aceidratio: 0.0-1.0 1.0
ces.sampler.arg| teleme-
try SRAFE
REH

ShardingSphere-Proxy H{ii ff|

- e BN

A& shardingsphere-agent.jar FI4aX} %125 ShardingSphere-Proxy Y start.sh JA#IHIAH, EEREAL
SEASIRVS PVAINEERAF e

rdi

nohup java ${JAVA_OPTS} ${JAVA_MEM_OPTS} \

-javaagent:/xxxxx/agent/shardingsphere-agent.jar \
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-classpath ${CLASS_PATH} S${MAIN_CLASS} >> S${STDOUT_FILE} 2>&1 &

« J33f ShardingSphere-Proxy

bin/start.sh

IEH G305, R]LATE ShardingSphere-Proxy Hi&H$KE] plugin FIMNE(E R, ViRl Proxy f5, AILAETHED
B E B Metric Ml Tracing EWE,

4.3 jEHIACE

ABETENGNEMCE, UiSEERENANERIRLE,

4.3.1 JRIEACE

HRER

Apache ShardingSphere f2fitJ& MR E 177 L B R A HRACE,
B IR

JE MR B B AL B AT ShardingSphere-JDBC it FHRYECE S A, M40

props:
sql-show: true

HC BB
ShardingSphere GFENIREIFEE T 2R AR RNVEMHALE, ES%: https://github.com/apache/sh

ardingsphere/tree/master/examples/shardingsphere-jdbc-example

4.3.2 NEAL

faifv

Apache ShardingSphere jfiid SPI 77 RV R EY R AL, SILFEIN, Apache ShardingSphere 2
TRENNEREMETHZEFH,
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7T
WERIEE Y type M1 props HEATECE, HH type IFIRE AL SPIH, props F T BETART ML
SHELE.

TR HMMECE 7, R E SRR R4, FHEEEMHENARNEE D, AT RIEDREX
33 %Z % Apache ShardingSphere £ HINERIL, I LEESH,

TCEHER AL B

HRt

palll

;%\

Apache ShardingSphere N RIAVIETTRAIEME T ARIFTCEIRRIAMTT K, HPEREBITHERIIF
AT AR 5 3G B 75 ZOR A7 T i

XARAE

AL File
&R Standalone
Al E R

ZHR | BdEEE | A NN
path | String TLEIEEGEIR12 | .shardingsphere

ZooKeeper /AL

FA: ZooKeeper

EAT: Cluster

Al E R
2R BEIAY | A HME
retryIntervalMilliseconds int H A RIFEAEL 500
maxRetries int &P R A R B AR | 3
timeToLiveSeconds int 15 N 508 2 35 D 4 60
operationTimeoutMilliseconds | int & P R RN RUZ=Z A% | 500
digest String BFINIEER
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Eted HiAfL

HAL: Eted

S Cluster

AT P B
R BaEA | 1RA LN
timeToLiveSeconds | long N EHE AL IRV EL | 30
connectionTimeout | long EREEINFDEL 30

B IR

1. 1E server.yaml HHELE Mode JBZ1THEK
2. BLETTEIRR AL G R

W BRI

- BHUEAACE T

mode:
type:
repository:
type: File
props:

Standalone

path: ~/user/.shardingsphere

overwrite: false

- R

mode:
type: Cluster
repository:
type: zookeeper
props:
namespace: governance_ds
localhost:2181
retryIntervalMilliseconds: 500

server-TLlists:

timeTolLiveSeconds: 60
maxRetries: 3
operationTimeoutMilliseconds: 500

overwrite: false
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AR RS
HRIER
ShardingSphere NEHE{L 7 2R 0 BIE, ISR DX Aol Bk, il R BIE, 2670

FRIEA Hint 0 R, BB P ARZEOFROTFE, I, ZHEINSHRNERE, A
BREDIRM T BE o A RERNTTN, HAA DRSS Java IR ERE A0 70 FriZiE,

SRR
Hahor iRk
Ui iRk
2K%El: MOD
AP E R
BT BHERA | A
sharding-count | int 7R
WA BB Fr T
2% HASH_MOD
AP E R
JETEAATR BHERA | TEA
sharding-count | int I
BT s TG o Rk
27%1: VOLUME_RANGE
AIACE R
JETEATR B | 1A
range-lower long YO NS, I I SRR E S
range-upper long JUFE 5, @SBRSS
sharding-volume | long ThRE
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T o0 A b S oy SRR

k7. BOUNDARY_RANGE

A E R

B4R B | 1A

sharding-ranges | String TR EVEEIASR, 2 MNEEA R LOE S 72 R
H 3N B o ek

7. AUTO_INTERVAL

AP E R
JE AR . WiFA
BffE LA
datetim e-lower String o3 R HECGAIN TRITE ], IS (RS
A yyyy-MM-dd HH:mm:ss
datetim e-upper String o3 OGS SRS RITE L, ISP (R s
A yyyy-MM-dd HH:mm:ss
sh arding- seconds lo ng B —43 v P RE AR R Y A K I [,
<R VAR TN o pa At IR IETE 5
ARV AIN R, EfE
FRIERS TRDAS B 4 E Bk 25
Pt e RA

Apache ShardingSphere N & IFRIES i BIESINS S

(FE 3o PR RES

i Groovy FIFRIAR, RN SQL IEAIHIY = A1 IN 953 i Fs, RXFr sy g, T Rsny sy
FE, TROEIS R ARG E R, MTTEE R BB Java [RESHF A, @0 t_user_$->{u_id % 8} 3%
R t_user RARYE u_id B8, Mok 8 KR, KA t_user_0 &l t_user_7, HEIHIES W THRIEA,

27 INLINE
EILWER e
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INF RIS ] 53 1 3R
HWHEEENZMWT datetime-pattern WK XEFEE, XEKEY datetime-lower,
datetime-upper A& AW S AN XAERR, NSENN XA —80m & £ N X, 24

BRI A8 java.time.Instant WETERGIGHE, HESWHW LRAGNNXEREHAN
datetime-pattern FFRFEMEK, BT NP0

27 : INTERVAL
A ECE R

HE5 Rk
HE17Rik s ik
FEIEES TR,
AU COMPLEX_INLINE
Hint 73 v 5%

Hint 178X ik

FIRIES WATRIA,

7. HINT_INLINE

JE AR BHEA | 1A LN
algorithm-expression (?) | String SR EERATRIAI | ${value}

ERSET YRR S

IS A B R SRR AN R k2R A, LB E & LY . CLASS_BASED Jt¥F AR IEE ML AHIH
WEEXEME, FANEETLETEESN props B java.util.Properties 28352l EY
e 2% Git Iy org.apache.shardingsphere.example.extension.sharding.algortihm.
classbased. fixture.ClassBasedStandardShardingAlgorithmFixture,

k7. CLASS_BASED

FC B
JB VAR o4E 2k | WA
i
strategy String Sy R RIERA, SR STANDARD, COMPLEX B{ HINT (fRIX43K
NE)
algorithmClass- String 7 BIERIRE A
Name
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PP IR

1. BRI Fri, 7E shardingAlgorithms J& 1 T ECEN B A EEE 7 Fr BIERTAT ;

[Nl
rules:
- !'SHARDING
tables:
t_order:
actualDataNodes: ds_s${0..1}.t_order_${0..1}
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t-order-inline
keyGenerateStrategy:

column: order_-id
keyGeneratorName: snowflake
t_order_item:
actualDataNodes: ds_s${0..1}.t_order_item_${0..1}
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: t_order-item-inline
keyGenerateStrategy:
column: order_titem_id
keyGeneratorName: snowflake
t_account:
actualDataNodes: ds_${0..1}.t_account_s${0..1}
tableStrategy:
standard:
shardingAlgorithmName: t-account-inline
keyGenerateStrategy:
column: account_did
keyGeneratorName: snowflake
defaultShardingColumn: account_id
bindingTables:
- t_order,t_order_item
broadcastTables:
- t_address
defaultDatabaseStrategy:
standard:
shardingColumn: user_id
shardingAlgorithmName: database-inline
defaultTableStrategy:

none:
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shardingAlgorithms:
database-inline:
type: INLINE
props:
algorithm-expression: ds_${user_id % 2}
t-order-inline:
type: INLINE
props:
algorithm-expression: t_order_s${order_id % 2}
t_order-item-inline:
type: INLINE
props:
algorithm-expression: t_order_item_${order_id % 2}
t-account-inline:
type: INLINE
props:
algorithm-expression: t_account_${account_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

MXRZ%

o DR BdED
- TPREREE: BdET R

AR(TFVEZTICRES
HRER

R I &, T8 B S REORBEAT R, M M T2 R AR A 7 R SR,
ELin MySQL 9 E 398, Oracle BB, B G, AREEHET AR ERME—ERZIFERT
TR, (A —DZEE AR RIS R SRR A B 48 5 T JeiR B~ A A i, RARWIEId 2
A EROAERP KA O R, ([E7FR5IAGTOMES4ERN, fERRRTT SRR e e e
{8

H BT V258 =77 R 7T F87] DL R MRRIZ AN AR, 41 UUID SREERTERE B AR EE i, 8@
FINERAERIRSS E. N TIHER P EM. WREANFEMPRREHZRITFRR, Apache ShardingSphere
AR TWER A A KA, B40 UUID, SNOWFLAKE, i &t o4 3 3 g Al a4 1,
JIER R BATSEEEE T XY B T A R
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SRR
ELIARES

H7: SNOWFLAKE
B WE e

R worker-id VIERCHT 1. RN N SGRF AP B ACE, WRM P N EEREOMED 0, 2. 7£
SR NSRS AINENR, HAER M E NAREREZRIE,

NanolD

7. NANOID

AIRCEJEME: T

uuiD

KA. UUID

AIACEEME: T

Cosld

k7. COSID

CITIGA =13

JEPEAFR - 1A .
id-n ame String ID A il #s TR ‘__share__°
as- str ing bool & & TR R K| “falsef

A ID: ¥ long 2
R ID BR 4R 62 A
String X% (Long.
MAX_VALUE & K5
KR 116D, FFRUE
FRYE ID B
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Cosld-Snowflake

A COSID_SNOWFLAKE

GIIGA=i=A
BT - BifA BiME
e N
ep och String 16 ID HILEN EPOCH | 147 792960 0000
as- string bool EEERFHEL]F alse
A ID: K long £
B ID BEHLAK 62 il
String KA (Long.
MAX_VALUE & K74
R 1100, FHEE
FITER ID A5
VIR

1. BCE R A MU A3 e oA 3 SR AR BRI

W BRI

Uy

keyGenerators:
snowflake:
type: SNOWFLAKE

* NanolD

keyGenerators:
nanoid:
type: NANOID

« UUID

keyGenerators:
nanoid:
type: UUID
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A=A I RES
HRIER
ShardingSphere WETR{ 7 A 8RR, BAGEE 7RI, BV RIEEMETREIX, fE

5l e P R Z B S5 R IR, HAh, BERNSRE AT, NERZRBREM T RTX, H
FRI DA T SPI 2 SEBIAT & B Clk 55 7R Z A B 5 ik,
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SRR

Type

Describe

Limitations

ROUND_ROBIN

H5W, BEIHKEEHE] primary,
AN, R RIS S h F)

replica

RANDOM HEN, BE KK HEE] primary,
AN, R H BENL R S B i 2
replica
WEIGHT HEN, EKREEE primary, | F B B B %, B % £

FE5Hh, R TG s i 2

replica

:math:‘{replica-name  }, #X
P double, J& AT EH
BEAT, SR RN R
WEE, WESHEERIME >

0, &1t <= Dou-
ble. MAX_
VALUE, | | TRANSACTION_

RANDOM | ‘&si/dE @I )
$55, DL KR F LR I s
H 2|24 replica] | | TRANS-
ACTION_ROUND_R OBIN | i
AR EFSS, BE KRR
FIEC RIS 12 221 replical
[

TRANSAC-
TION_WEIGHT
I
NARRTRIFEES, BHIERR
PR EE SR B H 2 2 replical

TECEEN:, EE%: ‘{replica-
n ame}, HEAKA: double, &
MR TFREHEST, SBET
BEER N IALEE, ES
JuREl&/IME > 0, &1t <= Dou-
ble. MAX_VALUE,

FIXED_ REPLICA_RANDOM

SR RES, HiE KR AR
KRG B HH 2] —ME E replica;
FE%, BRiEmaE AR
W& 2% FH ZI S [FIRY replica

FIXED_REPLI
CA_ROUND_ROBIN

TS, BUERRARN
R B — P EE replica; B
TS, BRERE IR
W& 2 1 2N [FIRY replica

FIXED_ REPLICA_WEIGHT

SRR ES, BIERRANE
RGP 2| —MEE replica;

TECEEM:, B ${replica-
n ame}, EHEXEA: double, J&

4.3, JEANCE

FFHS, BRTEARREEFANER
W& i H 2N [FIHY replica

PR AT, S50
B AR, R 8
JEERME > 0, & <= Dou-
hle MAX VATTTF .
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PP IR

1. BT 72BN, 1E loadBalancers J& M NECEON A T B 5L R AT ;

ML BRI

rules:
- !READWRITE_SPLITTING
dataSources:
readwrite_ds:
staticStrategy:
writeDataSourceName: write_ds
readDataSourceNames:
- read_ds_0
- read_ds_1
loadBalancerName: random
loadBalancers:
random:
type: RANDOM

PSS

o ROV IRE T
« FFEREEME: BE0ES
JI[IEHA=RER
HRELR

I A% 2 Apache ShardingSphere RUNNEDIREME AR TE, ShardingSphere WE T ZMHE L, AILALE
P77 AL

SRR
MDS5 NN 5k

KA. MD5

FIECEEME: T
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AES f# 5%
AU AES
GIIGA=i=A

e FdiEsm | B

aes-key-value | String AES i [ i KEY
RC4 M# R TL
R RC4
A

e i FEA | B

rc4-key-value | String RC4 EHJ KEY
SM3 & HI%
A SM3
A

ey Hma | A
sm3-salt | String SM3 {1 SALT (=X 8 Bytes)
SMa & HI%
HH: SM4
A e
e o 2K | B
ﬁg

smd-key String | SM4 fEHAY KEY (16 Bytes)
sm4-mode | String | SM4 {#H ) MODE (CBC & ECB)
smé4-iv String SM4 i IV (MODE /y CBC [N 7557, 16 Bytes)
sm4- String | SM4 f#iflff/ PADDING (PKCS5Padding 5! PKCS7Padding, # 1 #¥
padding NoPadding)
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PP IR

1. EANE RN A e BN A5

2. NHE AR E I RIAI

HC BB
rules:
- IENCRYPT
tables:
t_user:
columns:
username:
plainColumn: username_plain
cipherColumn: username
encryptorName: name-encryptor
encryptors:

name-encryptor:
type: AES
props:
aes-key-value: 123456abc

PSS

o BODRHE: R

- TR ORI

W R

HRIER

ST EDIREX HAITHY SQL BRI TR 7 I, R A SR RIRAIRTE,  HI P nIARE SE PRl 55 7 oKk

PR EH S,

SRR

HIR T HIA

HIMEPLACRTR

HA: VALUE_MATCH
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JEYEARR | BdEAAY | B

column String ARl

operation | String SQL #{E2%! (INSERT, UPDATE, DELETE, SELECT)
value String s I ECHE

HIEMIZRIE LA 1%

$A!: REGEX_MATCH

JEMEAAR | BER | TRA

column String gl

operation | String SQL ##{E25% (INSERT, UPDATE, DELETE, SELECT)
regex String s T-FIPEEL RN 2R IA T

Hint 3% 5%

A Hint PUACRE 3%

7. SIMPLE_HINT

JBIERAR | BERA | il
foo String bar

MR

» Java API

public final class ShadowConfiguration {

I ooc

private AlgorithmConfiguration createShadowAlgorithmConfiguration() {
Properties userIdInsertProps = new Properties();
userIdInsertProps.setProperty("operation", "insert");
userIdInsertProps.setProperty("column", "user_id");
userIdInsertProps.setProperty("value", "1");
return new AlgorithmConfiguration("VALUE_MATCH", userIdInsertProps);

1l ooc

* YAML:
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shadowAlgorithms:
user-id-insert-algorithm:
type: VALUE_MATCH
props:
column: user_id
operation: insert

value: 1

+ Spring Boot Starter:

spring.shardingsphere.rules.shadow.shadow-algorithms.user-id-insert-algorithm.

type=VALUE_MATCH

spring.shardingsphere.rules.shadow.shadow-algorithms.user-id-insert-algorithm.

props.operation=insert

spring.shardingsphere.rules.shadow.shadow-algorithms.user-id-insert-algorithm.

props.column=user_1id

spring.shardingsphere.rules.shadow.shadow-algorithms.user-id-insert-algorithm.

props.value=1

« Spring f 44 =3 (Al:

<shadow:shadow-algorithm id="user-id-insert-algorithm" type="VALUE_MATCH">

<props>
<prop key="operation">insert</prop>
<prop key="column'">user_id</prop>
<prop key="value">1</prop>
</props>
</shadow:shadow-algorithm>

SQL #lix
J5E sQL iy

A NATIVE

i e 1

T

BROMEAINY SQL BiEas, (HHATERIM
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fdiF] JooQ I SQL FHi%ss
KA JOOQ

EILWER e

I

HF T2 =771 JooQ 1i#i, [X1t ShardingSphere ERIAFEA LS, 772 N iy Maven 4%
bR | s

<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-sql-translator-jooq-provider</artifactId>
<version>${project.version}</version>

</dependency>

4.4 IR

A EZ% Apache ShardingSphere #1753, & SQL 5 IRIGFIARSS 2 1R 15,
AREVFTANEERER, SR GEE,

4.4.1 SQL F5IRS

SQL 515 ASRIER SQL State, Vendor Code FITFEANFE IR EFEML, £ SQL PUTHEIRMIR 1255 F i,
HuiNA NERE, BRI TREI%E,

SQL State | Vendor Code | R (EE

01000 10000 Circuit break open, the request has been ignored

08000 10001 The URL ‘%s’ is not recognized, please refer to the pattern ‘%s’

42000 10002 Can not support 3-tier structure for actual data node ‘%s‘ with JDBC ‘%s"
42000 10003 Unsupported SQL node conversion for SQL statement ‘%s"

HYO004 10004 Unsupported conversion data type ‘%s’ for value ‘%s

HY004 10100 Can not register driver, reason is: %s

34000 10200 Can not get cursor name from fetch statement

42000 11000 You have an error in your SQL syntax: %s

42000 11001 configuration error

42000 11002 Resource does not exist

42000 11003 Rule does not exist

HYO000 11004 File access failed, reason is: %s

42000 11200 Can not support database ‘%s‘ in SQL translation

42000 11201 Translation error, SQL is: %s

25000 11320 Switch transaction type failed, please terminate the current transaction
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K1-# bW
SQL State | Vendor Code | #41Z15 R
25000 11321 JDBC does not support operations across multiple logical databases in transaction
25000 11322 Failed to create ‘%s‘ XA data source
42502 11400 Can not get traffic execution unit
42000 12000 Unsupported command: %s
44000 13000 SQL check failed, error message: %s
HY000 14000 The table ‘%s‘ of schema ‘%s‘ is locked
HYO000 14001 The table ‘%s‘ of schema ‘%s‘ lock wait timeout of %s ms exceeded
HY000 14010 Can not find ‘%s’ file for datetime initialize
HY000 14011 Load datetime from database failed, reason: %s
HY000 15000 Work ID assigned failed, which can not exceed 1024
HY000 16000 Can not find pipeline job ‘%s’
HY000 16001 Failed to get DDL for table ‘%s’
42502 17000 Single table ‘%s‘ does not exist
42502 17001 Schema ‘%s‘ does not exist
0A000 17002 Can not drop schema ‘%s‘ because of contains tables
0A000 17010 DROP TABLE ---CASCADE is not supported
HY000 20000 Sharding algorithm class ‘%s‘ should be implement ‘%s’
44000 20001 Can not get uniformed table; ﬂlr]g]c?;]rqe]: Pt:)ﬁ :‘c:)g;:: fg{e)lll:])(l]e‘zmz os;),n it has different meta dafa of
42502 20002 Can not get route result, please check your sharding rule configuration
44000 20003 Can not find table rule with logic tables ‘%s’
44000 20010 Sharding value can’ tbe null in insert statement
HY004 20011 Found different types for sharding value ‘%s"
44000 20012 Can not update sharding value for table ‘%s’
0A000 20013 Can not support operation ‘%s‘ with sharding table ‘%s"
0A000 20014 Can not support DML operation with multiple tables ‘%s
0A000 20015 The CREATE VIEW statement contains unsupported query statement
42000 20016 %s ---LIMIT can not support route to multiple data nodes
44000 20017 PREPARE statement can not support sharding tables route to same data sources
42000 20018 g; EJ;:; {r elﬁ el ;)CO] SﬁanhL T can not support applying Key generator with absent
44000 20019 The table inserted and the table selected must be the same or bind tables
44000 20020 Inline sharding algorithms expression ‘%s‘ and sharding column ‘%s‘ do not match
42501 20030 Index ‘%s‘ already exists
42502 20031 Index ‘%s‘ does not exist
44000 20032 Actual tables ‘%s’ are in use
42801 20033 View name has to bind to %s tables
HY000 20050 Routed target ‘%s‘ does not exist, available targets are ‘%s’
HY000 20051 ‘%s %s’ can not route correctly for %s ‘%s*
42502 20052 Can not find data source in sharding rule, invalid actual data node ‘%s*
HY004 24000 Encrypt algorithm ‘%s’ initialize failed, reason is: %s
0A000 24001 The SQL clause ‘%s‘ is unsupported in encrypt rule
44000 24002 Altered column ‘%S  must USe same encrypt algorithm with previous column

‘0ns‘ in table ‘%s’
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K1-# bW
SQL State | Vendor Code | #51Z(5 R
42000 24003 Insert value of index ‘%s‘ can not support for encrypt
44000 24004 Can not find logic encrypt column by ‘%s*
HY004 25000 Shadow column ‘%s‘ of table ‘%s‘ does not support ‘%s’ type
42000 25003 Insert value of index ‘%s‘ can not support for shadow
HY004 30000 Unknown exception: %s

4.4.2 RS AREEIARY

R 55 e 2 LR RI R LAY IE— 45150, FTENYE Proxy Jadmek JDBC 53 HiEH,

TODO
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Apache ShardingSphere RAIHEHRZRITR AL T4 1+NET SPI A R ile X TH&E KU, Al BA+93 77 Y
X IIREATE RIS

AETK Apache ShardingSphere Y SP1 4 J& ORI, ANJCHeIkTE K, FH PRI LAf#H Apache Shard-
ingSphere fR YN ESEI; &2 PR PASE &N DI REISTERAYE LT3 T B e SR,

Apache ShardingSphere #tXAFHWIEH & &K B CHISEIR RIS DFEAX], 1EEZH P G,
5.1 jafTRiE
5.1.1 StandalonePersistRepository

ERRE KA
[org.apache.shardingsphere.mode.repository.standalone.StandalonePersistRepository]
X

UL B S B AE X

CHISEER
Bc B bR | TEHUH ERELRA
"
H2 H2-based persis- | org.apache.shard ingsphere.mode.repository. stan-
tence dalone.h2.H2Repository
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5.1.2 ClusterPersistRepository

ERRERSA

org.apache.shardingsphere.mode.repository.cluster.ClusterPersistRepository

X

LR E(E B AE X

[SHSIES
BC B AR | TR ERREERA
iR
ZooKeeperk: T=  ZooKeeper | org.apache .shardingsphere.mod e.repository.cluste
AIFF AL r.zookeeper.Curator ZookeeperRepository
etcd BT Fted BHF/A | org.apache.s  hardingsphere.mode. repository.cluster.
& etcd.EtcdRepository

5.1.3 GovernanceWatcher

ERRERSA

org.apache.shardingsphere.mode.manager.cluster.coordinator.registry.GovernanceWatcher

X

PRI g T X
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EHISEH

ACEFRIA TR .
ERRELA *

Types:  ADDED, UPDATED, | i&7sURSZ RT3 org.apache. shardingsph

DELETED; WatchingKeys: ere.mode.ma nager.clust

/nodes/compute_nodes er.coordina tor.registr
y.status.co mputewatch
er.ComputeN odeStateCha
ngedWatcher

Types: ADDED, | HUEEHURSLEITEs org.apac he.sharding

DELETED; WatchingKeys: sphere.mode .manager.cl

/lock/database/locks uster.coord inator.lock
.databasew atcher.Data base-
LockCha ngedWatcher

Types: ADDED, | 73 An BI85 org .apache.sha rdingsphere

DELETED; WatchingKeys: .mode.manag er.cluster. coor-

/lock/distributed/locks

dinator .lock.distr ibuted.watc

her.Distrib utedLockCha
ngedWatcher
Types: ~ UPDATED; Watch- | 4/R#INIADL &8 (b 0T 85 org.apac he.sharding
ingKeys: /rules sphere.mode .manager.cl
uster.coord inator.regi

stry.config .watcher.Gl obal-

RuleCha ngedWatcher

Types: ADDED, UPDATED, | JCiEZE(L T as org.apac he.sharding

DELETED; WatchingKeys: sphere.mode .manager.cl

/metadata/${databaseName} uster.coord inator.regi
stry.metada ta.watcher. Meta-
DataCha ngedWatcher

Types: ADDED, UPDATED; | @2k ialrds org.apac he.sharding

WatchingKeys: /props sphere.mode .manager.cl
uster.coord inator.regi
stry.config  .watcher.Pr op-
ertiesCha ngedWatcher

Types:  ADDED, UPDATED, | f#{ifT7 mURASZE IR0 78 org.apache. shardingsph

DELETED; WatchingKeys: ere.mode.ma nager.clust

/nodes/storage_nodes er.coordina tor.registr
y.status.st orage.watch
er.StorageN odeStateCha
ngedWatcher

5.1. JB1THIK 274
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5.2 fifE

5.2.1 RuleBuilder

ERRERA
org.apache.shardingsphere.infra.rule.builder.RuleBuilder
T X

FITRe P B B A MU R A HE

5.2. fitE 275



Apache ShardingSphere document, v5.2.0

[SsIEsS
i BRI LSRR .
BIRERS
AuthorityRuleConfiguration F T HAR FH P BC B #5 {6 #X | o rg.a pach e.sh ardi ngsp here
REAR IR 5 .aut hori ty.r ule. buil der. Auth

orit yRul eBui lder

SQLParserRuleConfiguration

T4 SQL figth F - B B et

or g.ap ache .sha rdin gsph ere.

9 SQL AT AR 52 pars er.r ule. buil der. SQLP
arse rRul eBui Ider
TransactionRuleConfiguration | F TR ESH P ECE %N E | o rg.a pach e.sh ardi ngsp here
Eip WUPS S .tra nsac tion .rul e.bu ilde r.Tr
ansa ctio nRul eBui lder
SingleTableRuleConfiguration | H TH¥ ¥ RHAFECE V¥ | o rg.a pach e.sh ardi ngsp here
e UPSES .sin glet able .rul e.bu ilde r.Si
ngle Tabl eRul eBui lder
ShardingRuleConfiguration HT¥75 R HPBCE# N7 | org .apa che. shar ding sphe
FR re.sharding. rule .builder .Sha

rdin gRul eBui lder

dedShard-

ingRuleConfiguration

AlgorithmProvi

TR 5T R/IRr 70 A A R
BN AR 5

org. apac he.s hard ings pher
e.sh ardi ng.r ule. buil der.
Algo rith mPro vide dSha rdin
gRul eBui lder

Readwri teSplittingRuleConfig-

MTReE 7 B P B E R

org .apa che. shar ding sphe

uration NEEE 7 BRI 3R re.r eadw rite spli ttin g.ru le.b
uild er.R eadw rite Spli ttin gRul
eBui lder
AlgorithmReadwri  teSplittin- | F TR ETEIXNIRE 77 B H | org. apac he.s hard ings pher
gRuleConfiguration FPHECE MM NIRRT 3 EMUAT | e.re adwr ites plit ting .rul e.bu
Ed ilde r.Al gori thmP rovi dedR
eadw rite Spli ttin gRul eBui
lder
Databa seDiscoveryRuleCon- | F TR &8 /E KM H FECE# | org .apa che. shar ding sphe
figuration PR EE A BRI 36 52 re.d bdis cove ry.r ule. buil der.
Data base Disc over yRul eBui
lder
AlgorithmDataba  seDiscov- | F TR & T RIARVEUE &I | org. apac he.s hard ings pher
eryRuleConfiguration F P BC B A N BUE FEZ ML | e.db disc over y.rule.b uild er.A

UIPSES

lgor ithm Prov ided Data base

Disc over yRul eBui lder

EncryptRuleConfiguration

F T K n i P e B AR o
ERXSR

o rg.a pach e.sh ardi ngsp here
.encrypt.rul e.builde r.En cryp
tRul eBui lder

Algor ithmEncryptRuleConfig-

uration

F TR 5 T Rk A A A A
BHANINEIN 5

or g.ap ache .sha rdin gsph ere.
encr ypt. rule .bui lder .Alg orit

5.2, FCE

hmPr ovid edEn cryp tRul eB2i6
lder

ShadowRuleConfiguration

TR 71 1 P B B R AL

B/ — r=—Ltr i L &2,

org .apa che. shar ding sphe

-
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5.2.2 YamlRuleConfigurationSwapper

ERRERSA
org.apache.shardingsphere.infra.yaml.config.swapper.YamlRuleConfigurationSwapper
X

TR YAML B B e brite - Bl &
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EHISEH

BoEFRIN | TR BIRERS

AUTHOR- | H A RMMIM) YAML | or g.apach e.shard ingsphe re.auth ority.y aml.swa pper.Ya

ITY Bt B A IRPRFNARA#E | mlAutho rityRul eConfig uration Swapper
[y

SQL_PARSER H T SQL f##7HJ YAML | org.ap ache.sh ardings phere.p arser.y aml.swa pper.Ya
Bt B 56108 SQL fi##ThRifE | mlSQLPa rserRul eConfig uration Swapper
(A=

TRANSAC- | F ¥4 % %1 YAML L | org.ap ache.sh ardings phere.t ransact ion.yam l.swapp

TION AL NS IRIERLE er.Yaml Transac tionRul eConfig uration Swapper

SINGLE FT KRR YAML B8 | org.ap ache.sh ardings phere.s ingleta ble.yam l.confi
By SRR IO E g.swapp er.Yaml SingleT ableRul eConfig uration Swapper

SHARD- FTR4r i) YAML it | org.apa che.sha rdingsp here.sh arding. yaml.sw apperY

ING AL N FrbR el B amlShar dingRul eConfig uration Swapper

SHARD- HATRETHEIEN B | org .apache .shardi ngspher e.shard ing.yam l.swapp

ING BEAC I bR IR B erYaml Shardin gRuleAl gorithm Provide rConfig uration

Swapper

READ M T #5573 B YAML | org.ap ache.sh ardings phere.r eadwrit esplitt ing.yam

WRITE_SPLITEEE G (V. H 125 7> B hrifE | l.swapp erYaml Readwri teSplit tingRul eConfig uration
AL E Swapper

READ AT RETREIEWNIRE 5> | or g.apach e.shard ingsphe re.read writesp litting .yaml.s

WRITE_SPLITEMRG #5 /L N5 43 B4R | wapper. YamlRea dwriteS plittin gRuleAl gorithm Provide
HERCE rConfig uration Swapper

DB_DISCOVERY T K £t #8 FE % B #Y | org.a pache.s harding sphere. dbdisco very.ya ml.swap
YAML FR B #0 A¥HEE | per.Yam IDataba seDisco veryRul eConfig uration Swapper
R E

DB_DISCOVERY T E:T BIEMEHEE | org.apac he.shar dingsph ere.dbd iscover y.yaml. swapper
RIBLE M AEIEER | YamlDa tabaseD iscover yRuleAl gorithm Provide rConfig
PR uration Swapper

ENCRYPT | HF¥ %8 YAML BC& | org.a pache.s harding sphere. encrypt .yaml.s wapper.
B N bR B YamlEnc ryptRul eConfig uration Swapper

ENCRYPT | FTFHETREIENMER | org.apac he.shar dingsph ere.enc rypt.ya ml.swap per.Yam
BEAC IR IR B 1Encryp tRuleAl gorithm Provide rConfig uration Swapper

SHADOW | FF¥5 TR YAML B | org .apache .shardi ngspher e.shado w.yaml. swapper
BN FEEFMERCE | YamlISh adowRul eConfig uration Swapper

SHADOW | HTRETHIENFE TE | org.ap ache.sh ardings phere.s hadow.y aml.swa pper.Ya
B E AN FFEFRERC | mlShado wRuleAl gorithm Provide rConfig uration Swap-
B per

SQL_TRANSLAETOR SQL #4#f) YAML | org .apache .shardi ngspher e.sqltr anslato r.yaml. swap-

FCE HE Y SQL Hefubrit
AE

per .YamlSQ LTransl atorRul eConfig uration Swapper

5.2. fitE
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5.2.3 ShardingSphereYamlConstruct

ERRERSA

org.apache.shardingsphere.infra.yaml.engine.constructor.ShardingSphereYamlConstruct

X

AT REHIE M YAML A E At

RIS
BL BRI A .
ERELRA*
YamINo neShardingStrategy- | /l T K 4~ 70 f SR B X R Ml | o rg.apa che.sh arding sphere
Configuration YAML tHE #51¢, .shard ing.ya ml.eng ine.co

nstruc t.None Shardi ngStra
tegyCo nfigur ationY amlCon

struct

5.3 %

5.3.1 SQLRouter

ERRERA

org.apache.shardingsphere.infra.route.SQLRouter

X

FTAb RIS 25 3R

5.3. P&
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[SsIEsS

B B AR TEAHERA EIRELRA

Sin gleTableRule | HI T AL B R B H1 | org.apache.shardingsphere.s in-
EAP gletable.route.SingleTableSQLRouter

ShardingRule T 415 i #& B | org.apache.shardingsphere.sh ard-
R ing.route.engine.ShardingSQLRouter

ReadwriteS plit- | F TALBE B2 E 73 5 | org. apache.shardingsphere.readwritesplitt

tingRule P HZE R ing.route.ReadwriteSplittingSQLRouter

DatabaseD F T AL ¥ 548 2 & | org.apache.shardingsphere.dbdisco

iscoveryRule PREE g5 R very.route.DatabaseDiscoverySQLRouter

ShadowRule T # 5 7 % | org.apache.shardingsphere.shadow.route.ShadowSQLRou:

R

ter

5.3.2 SQLRewriteContextDecorator

ERRE A

org.apache.shardingsphere.infra.rewrite.context.SQLRewriteContextDecorator

X

FI TR0 3 SQL 5 4551

RIS
BLEFRIA | TE4HEEA IRERH
Sh ard- | HTA®# % i+ SQL | org.apach e.shardingsphere.sharding.rewrite.cont
ingRule | M54 ext.ShardingSQLRewriteContextDecorator
E ncryp- | FH TAHEMN% SQL | org.apa che.shardingsphere.encrypt.rewrite.con
tRule B text.EncryptSQLRewriteContextDecorator

5.3.3 SQLExecutionHook

EFRERA

org.apache.shardingsphere.infra.executor.sql.hook.SQLExecutionHook

5.3. P&
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X

SQL TASTIdHE T s

TSR

Bl & | FE4HUERH BIRERS

FRIR

7 FET 550 SQL #1171t | org.apa che.shardingsphere.transaction.base.s

REMEIT A8

eata.at.TransactionalSQLExecutionHook

5.3.4 ResultProcessEngine

ERRE A

org.apache.shardingsphere.infra.merge.engine.ResultProcessEngine

X
T AL SRR
[EYSIESI
Ao EFRIA TEAHERA EIRELRA
S hard- | AT e REE | org.apache.shardingsphere.sh ard-

ingRule =B ing.merge.ShardingResultMergerEngine
Encryp- TINS5 -4 | org.apache.shardingsphere.enc rypt.merge.EncryptResultDeco
tRule WE

5.4 BRI
5.4.1 DatabaseType

EFRERA

org.apache.shardingsphere.infra.database.type.DatabaseType

5.4. BEIR
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T L
SRR E2ERY
BRSPS
BC B bR | TR ERREEA
i
SQL92 JEE SQL92 ARIEMIEL | org.apache.sha  rdingsphere.infra.d  atabase.type.dialec
P t.SQL92DatabaseType
MySQL MySQL iz 2 org.apache.sha  rdingsphere.infra.d  atabase.type.dialec
t.MySQLDatabaseType
Mari- MariaDB iz % org.apache.shard ingsphere.infra.dat abase.type.dialect. Mari-
aDB aDBDatabaseType
Post- PostgreSQL %4 % org.apache.sharding sphere.infra.databa se.type.dialect.Pos
greSQL tgreSQLDatabaseType
Oracle Oracle ¥z % org.apache.shar dingsphere.infra.da tabase.type.dialect .Ora-
cleDatabaseType
SQLServer SQLServer £#iE/E org.apache.shardin gsphere.infra.datab ase.type.dialect.SQ
LServerDatabaseType
H2 H2 548 2 org.apache. shardingsphere.infr  a.database.type.dia
lect.H2DatabaseType
open- OpenGauss £ org.apache.shardin gsphere.infra.datab ase.type.dialect.Op
Gauss enGaussDatabaseType

5.4.2 DialectSchemaMetaDataLoader

EFRERA

org.apache.shardingsphere.infra.metadata.database.schema.loader.spi.DialectSchemaMetaDataLoader

X

] SQL 77 & PRig e
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[SsIEsS
BoERR | TEAUIH EIRELRA
iH
MySQL | {#H MySQL /5 E/H | o rg.apache.shardi ngsphere.infra.m etadata.database
ot .schema.loader.d ialect. MySQLSche maMetaDataLoader
Oracle | {#if] Oracle 77 E /1 | or g.apache.shardin gsphere.infra.me tadata.database.

HocluE

schema.loader.di alect.OracleSche maMetaDataLoader

Post-
greSQL

{8 /i PostgreSQL J7
=BT

org.ap ache.shardingsph ere.infra.metada ta.database.sche
ma.loader.dialec t.PostgreSQLSche maMetaDatal.oader

SQLServeff | SQLServer /7

org.a  pache.shardingsp  here.infra.metad ata.database.sch

= hnEoTEE ema.loader.diale ct.SQLServerSche maMetaDataLoader
H2 fiH H2 77 S M#L | org.apache.sha rdingsphere.infr a.metadata.datab
TCEHE ase.schema.loade r.dialect. H2Sche maMetaDataLoader
open- | ffif] OpenGauss /7 | org.a  pache.shardingsp  here.infra.metad ata.database.sch
Gauss | = MNECTEEE ema.loader.diale ct.OpenGaussSche maMetaDataLoader

5.4.3 DataSourcePoolMetaData

ERRE A

org.apache.shardingsphere.infra.datasource.pool.metadata.DataSourcePoolMetaData

X

BRIt TR

[ShSIDs

AL BRI

TN | 2RREEA

org.apache.commons.dbcp.BasicDataSoubBGP #(#i | org .apache.sh ardingsphe re.infra.d ata-
org.a pache.tomcat.dbcp.dbcep2.BasicData8oifEckk it | source. pool.metad ata.type.d bcp.DBCPDa

JeEN R taSourcePo olMetaData

com.zaxxer.hikari.HikariDataSource Hikari %{ | org.apa che.shardi ngsphere.i nfra.datas

% J5 JE #% | ource.pool .metadata. type.hikar i.HikariDa
MoCE#E | taSourcePo olMetaData

com.mchange.v2.c3p0.ComboPooledDataS8Rocdi 4 | org .apache.sh ardingsphe re.infra.d ata-

J§ % $%2 M | source. pool.metad ata.type.c 3p0.C3P0Da
TCEHRE taSourcePo olMetaData

5.4. BEIR
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5.4.4 DataSourcePoolActiveDetector

ERRERSA

org.apache.shardingsphere.infra.datasource.pool.destroyer.detector.DataSourcePoolActiveDetector

TE X
G R PR TR 7N
[Sys1E527
B BRI TELH 1 AH PIRERS
Default BINEHETRIEHE | org.apache. shardingsphere.i  nfra.datasource.
TS B IR I &5 pool.destroyer.d  etector.type.Def  aultDataSourcePo
olActiveDetector
com.zaxxer.hi Hikari Z4EJHIZE | org.apache  .shardingsphere. infra.datasource
kari.HikariDataSourcd% thiGE ERIR IS | .pool.destroyer. detector.type.Hi kariDataSourcePo
olActiveDetector
5.5 SQL figh
5.5.1 DatabaseTypedSQLParserFacade
ERERA
org.apache.shardingsphere.sql.parser.spi.DatabaseTypedSQLParserFacade
X
FCE AT SQL Mt AYIRE M dsfTE IR A d A I
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[SsIEsS
Bi B An | TE4ELERA EIRERS
"
MySQL | £ MySQL HJ SQL f##fr | org.apache.shardingsphere.sql.
YN parser.mysql.parser.MySQLParserFacade
Post- T PostgreSQL Y SQL | org .apache.shardingsphere.sql.parser.pos
greSQL | fEtras AL tgresql.parser.PostgreSQLParserFacade
SQLServer % SQLServer /) SQL fi# | o rg.apache.shardingsphere.sql.parser.s
Hres AL glserver.parser.SQLServerParserFacade
Oracle | %7 Oracle 1Y SQL fi##fi#% | org.apache.shardingsphere.sql.pa
A rser.oracle.parser.OracleParserFacade
SQL92 | T SQL92 ¥ SQL f##H#% | org.apache.shardingsphere.sql.
AH parser.sql92.parser.SQL92ParserFacade
open- HT openGauss Y SQL f# | o rg.apache.shardingsphere.sql.parser.o pen-
Gauss Hras AL gauss.parser.OpenGaussParserFacade

5.5.2 SQLVisitorFacade

ERRE A

org.apache.shardingsphere.sql.parser.spi.SQLVisitorFacade

X

SQL IBEIEM I RIEs A
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[SsIEsS

Bl B | FE4HTEEA BIRELRS

PRI

MySQL | %F MySQL i SQL i& | org.apache.shardingspher e.sql.parser.mysql.visitor.statement.
BRI facade.MySQLStatementSQLVisitorFacade

Post- | 3T PostgreSQL Y SQL | org.apache.shardingsphere.sql.pars

greSQL | IBIEMTIAIER AL er.postgresql.visitor.statement.facad

e.PostgreSQLStatementSQLVisitorFacade

SQLSerye#: T SQLServer #J SQL | org.apache.shardingsphere.sql.parser.sqlserver.visitor.statement
THERI A EE A de.SQLServerStatementSQLVisitorFacade

Ora- HF Oracle i SQL i&{% | org.apache.shardingsphere. sql.parser.oracle.visitor.statement.f

cle IRk N | acade.OracleStatementSQLVisitorFacade

SQL92 | H:T SQL92 Y SQL 1Ei% | org.apache.shardingspher e.sql.parser.sql92.visitor.statement.
DIRGIEE- YN facade.SQL92StatementSQLVisitorFacade

open- | 5T openGauss HJ SQL | org.apache.shardingsphere.sql.pa rser.opengauss.visitor.statemet

Gauss | IBIEWTTRIEE AL de.OpenGaussStatementSQLVisitorFacade

5.6 {CHim

5.6.1 DatabaseProtocolFrontendEngine

ERRE XA

org.apache.shardingsphere.proxy.frontend.spi.DatabaseProtocolFrontendEngine

X

F T ShardingSphere-Proxy fi#t 5 J&HC 17 [FIE5CHE 122 A9 HM

CHISEER
| F 40 Ui BH | 2FRER
MySQL .
ysQ MySQL org .apache.shardingsphere.proxy.frontend.mysql.MySQLFro ntendEngine

PostgreSQL PostgreSQL| org.apache.sh ardingsphere.proxy.frontend.postgresgl.Postgr
eSQLFrontendEngine

openGauss openGauss |org.apache. shardingsphere.proxy.frontend.opengauss.Open
GaussFrontendEngine

5.6. fQHHY
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5.6.2 AuthorityProvideAlgorithm

ERRERSA

org.apache.shardingsphere.authority.spi.AuthorityProviderAlgorithm

X

PR AN 202

eI

| 2RERA

ALL_PERMITTED

IANZFITERR (5RO

org.apache.shardingsphere.authori
ty.provider.simple.AllPermittedBrivilegesProvide

DATABASE_PERMITT
ED

iEid @M u ser -da tab ase -ma
ppi ngs B & FIFR

org.apache.shardingsphere.authprity.prov

ider.database.DatabasePermittedPrivilegesProvic

5.7 BEa R

5.7.1 ShardingAlgorithm

ERRERSA

org.apache.shardingsphere.sharding.spi.ShardingAlgorithm

T X

PADATL RES
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FCE PRI *

EfFE AR Rr

A

EfRERA

MOD

Y

BB o AR

org.ap ache.shardin
gsphere.shar
ding.algorit
hm.sharding.
mod.ModShard in-

gAlgorithm

HASH_MOD

2 SRR P g
%

.shard-
ere.sharding

org.apache
ingsph
.algorithm.s hard-
HashMod-
Shard ingAlgorithm

ing.mod.

BOUND ARY_RANGE

BT i SRgieE o
AR RES

shard-
ingsphe re.sharding.

org.apache.

algorithm.sh ard-
ing.range .Boundary-
Bas edRangeShard
ingAlgorithm

VOL UME_RANGE

BT 0 i x EREHE o)
AR RES

org.apach
e.shardingsp
here.shardin

shard-
ing.ran ge.VolumeBas
edRangeShard ingAl-

gorithm

g.algorithm.

AUTO _INTERVAL

T r 22 RS Y o
AR RES

org.apac he.shardings
phere.shardi

ng.algorithm .shard-
ing.da  tetime.Autol
ntervalShard ingAlgo-

rithm

INTERVAL

B[ i RYE L A o
AR RrS

org. apache.shard
ingsphere.sh ard-
ing.algor ithm.shardin
g.datetime.I nterval-
Shard ingAlgorithm

CL ASS_BASED

org.apac he.shardings
phere.shardi
ng.algorithm .shard-
ing.cl assbased.Cla
ssBasedShard ingAlgo-
rithm

5 INLENE 77

ETTRERN A
%

org.apache.s hardinggg
spher e.sharding.a Igo-
rithm.sha rding.inline

Tl ~Clhmneed 2 AT AN
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5.7.2 KeyGenerateAlgorithm

EIRERA

org.apache.shardingsphere.sharding.spi.KeyGenerateAlgorithm

TE X
A A TR
RIS
A EFRIA AR RIREXRA
SNOWFLAKE, T ELE LN | org.apache.sh  ardingsphere.shar  ding.algorithm.ke
FRAERRRTE ygen.SnowflakeKey GenerateAlgorithm
UUID £F uuID Ky E | org.apac he.shardingsphere .sharding.algorit
A R hm.keygen.UUIDKey GenerateAlgorithm
NANOID HT Nanold 7313\ | org.apache.shardi ngsphere.sharding .nanoid.algorithm
FHA AT .keygen.NanoldKey GenerateAlgorithm
COSID HTF Cosld B0 fiz\E | org.apache.shar dingsphere.shardi ng.cosid.algorith
A BRETE m.keygen.CosIldKey GenerateAlgorithm
COSI HTF Cosld FEEH L | org.apa che.shardingspher e.sharding.cosid. algo-
D_SNOWFLAKEBMi 20 A AL TR rithm.keygen. CosIdSnowflakeKey GenerateAlgorithm

5.7.3 ShardingAuditAlgorithm
ERRERA

org.apache.shardingsphere.sharding.spi.ShardingAuditAlgorithm

X

FaNANCERa N = RPS

AT
Be BRI e BIRER%
D ML_SHARDING | %5 [ A% 5> Fr 8 | org. apache.sharding sphere.sharding .algorithm.audi
_CONDITIONS ) DML #fit%{% | t.DMLShardingCo nditionsShardin gAuditAlgorithm
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5.7.4 DatetimeService

ERRERSA

org.apache.shardingsphere.infra.datetime.DatetimeService

TE X

ARECY BN [R] EA T 1% £h

[Sys1E527
B BRI TEH AR PIRERS
D atabaseDate | MEEEFIKECY A | org.apache. shardingsphere. agent.metrics.p
timeService (B3 T i rometheus.servi ce.PrometheusPl uginBootService
Sys temDate- | MM RGN [AIHFKE | org .apache.shardin gsphere.datetim e.system.System
time Y HTIN R TES DatetimeService

5.8 BEH B
5.8.1 ReadQueryLoadBalanceAlgorithm

ERRERA
org.apache.shardingsphere.readwritesplitting.spi.ReadQueryLoadBalanceAlgorithm
X

BB R
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ISR
. TEAHRA 2RERA
BLEARIA
RO UND_ROBIN FF R h By Rk 0 rg.apache.shardingsph

ere.readwritesplittin
g.algorithm.loadbalan
ce.RoundRobinReadQuer
yLoadBalanceAlgorithm

RANDOM BT RENLAY R A B i587% | org.apache.shardin
gsphere.readwritespli
tting.algorithm.loadb
alance.RandomReadQuer
yLoadBalanceAlgorithm

WEIGHT BT RCEEN B RTE | org.apache.shardin

gsphere.readwritespli
tting.algorithm.loadb
alance.WeightReadQuer yLoad-
BalanceAlgorithm

TRANSACTI ON_RANDOM

TR ERFH, BEIFRRH
AL AR F 212 M

org.apac
he.shardingsphere.rea
dwritesplitting.algor
ithm.loadbalance.Tran sac-

tionRandomReadQuer yLoad-

TRANS
UND_ROBIN

ACTION_RO

TR EEHESSH, BERKRH
e SR B F 21 2 M

BalanceAlgorithm

org.apache.s harding-
sphere.readwri tesplit-
ting.algorithm Joadbal-

ance.Transact ionRoundRobin-
ReadQuer yLoadBalanceAlgo-
rithm

TRANSACTI ON_WEIGHT

TR EEESSH, BIERKRH

org.apac

RER SR % 3 2232 he.shardingsphere.rea
dwritesplitting.algor
ithm.loadbalance.Tran sac-
tionWeightReadQuer  yLoad-
BalanceAlgorithm

FI XED_REPLI CA_RANDOM TR HSS, BUERKRAMNL | org.apach

Sl | — MR T
%5, FUR SRR
B EI R IR

e.shardingsphere.read
writesplitting.algori
thm.loadbalance.Fixed
ReplicaRandomReadQuer
yLoadBalanceAlgorithm

FIXED_R EPLICA_RO | B/RIFEH55, BIERRAH | org.apache.sh arding-
UND_ROBIN RIEES B —PEEE; I | sphere.readwrit esplit-
5.8. 57 E B, BRIEMEMAEERD | ting.algorithm. loagle1]

B R 2 A R AL

balance.FixedRepl
icaRoundRobinReadQuer

T ~mA~AADATA A~ Al ettt e
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5.9 mAH]

5.9.1 DatabaseDiscoveryProviderAlgorithm

ERRERA
org.apache.shardingsphere.dbdiscovery.spi.DatabaseDiscoveryProviderAlgorithm
T X

B P LR R E S

TSR

BC BRI TEAHERA EREEH

MySQL.MGR HF MySQLMGR Y | org.apache. shardingsphere.d bdiscovery.mysql
G LY SN RPS .type.MGRMySQLDa tabaseDiscoveryP  roviderAlgo-

rithm

MySQL.NO FT MySQL FMFA | org.apach e.shardingsphere .dbdiscovery.mys

RMAL_REPLICATION 19 ¥4 % Z B . | gl.type.MySQLNor malReplicationDa  tabaseDiscov-
% eryP roviderAlgorithm

openGauss.NO 5T openGauss F | org.apache.s hardingsphere.db discovery.openga

RMAL_REPLICATIOM [F] 27 () #( 4% & & | uss.OpenGaussNor malReplicationDa tabaseDiscoveryP
A roviderAlgorithm

5.10 i\ HSFE

5.10.1 ShardingSphereTransactionManager

ERRE KA
org.apache.shardingsphere.transaction.spi.ShardingSphereTransactionManager
X

M HESEH

5.9. = 292



Apache ShardingSphere document, v5.2.0

[SsIEsS
Bl B | EAEA IRELRA
PRI
XA HTF XA W04 U#H | org.apache .shardingsphe re.transactio n.xa.XAShardi ngSphere-
FE TR Trans actionManager
BASE | #TF Seata %37\ | org.apache.sh ardingsphere. transaction.b ase.seata.at. SeataAT-
HEEMA Shardi ngSphereTrans actionManager

5.10.2 XATransactionManagerProvider

EFRESRA

org.apache.shardingsphere.transaction.xa.spi.XATransactionManagerProvider

X
XA I RESEH S
AT
. TEAH A .
B EFRIA > BIRERS
Atomikos R T Atomikos fJ XA 74X | org.ap ache.shardi ngsphere.tr
SE AR ansaction.x a.atomikos. man-
ager.Ato mikosTransa ction-
Manage rProvider |
Narayana T Narayana [ XA 24 XF | org.apac he.sharding
FETES sphere.tran saction.xa.
narayana.ma nager.Naray
anaXATransa ctionManage
rProvider |
Bitronix ELT Bitronix Y XA 73N HE55 | org.apac he.sharding
(=it sphere.tran saction.xa.  bi-
tronix.ma nager.Bitro nixXA-
Transa ctionManage rProvider
|
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5.10.3 XADataSourceDefinition

EIRERA

org.apache.shardingsphere.transaction.xa.jta.datasource.properties.XADataSourceDefinition

X

TR XA Biaiie e oh XA BRI

RIS

Bl E | EHIAEA EIRELRH

FRIR

MySQL JE XA i) MySQL &5 H 314 | org.ap ache.sh ardings phere.t ransact ion.xa. jta.dat
£ XA 19 MySQL HHETR asource .proper ties.di alect.M ySQLXAD ataSour ceDefin

ition |

M 3E XA B MariaDB ##EJR H 3/ | o rg.apac he.shar dingsph ere.tra nsactio n.xa.jt a.datas

ari- EEAL N XA B MariaDB #4EJ# | ource.p roperti es.dial ect.Mar iaDBXAD ataSour ceDefin

aDB ition |

Post | 3F XA [ PostgreSQL {#EJRH | org. apache. shardin gsphere .transa ction.x a.jta.d ata-

greSQL #h#5{k ) XA i PostgreSQL %4 | sour ce.prop erties. dialect .Postgr eSQLXAD ataSour
IR ceDefin ition |

Ora- | JF XA 9 Oracle ##EJR H5/1%% | org.apa che.sha rdingsp here.tr ansacti on.xa.j ta.data

cle {£.79 XA 1 Oracle £ JE source. propert ies.dia lect.Or acleXAD ataSour ceDefin

ition |

SQL | 3E XA [ SQLServer £(#EJiH | org.apache .shardi ngspher e.trans action. xa.jta. datasou

Server| Bty XA 1 SQLServer % | rce.pro perties .dialec t.SQLSe rverXAD ataSour ceDefin
IR ition |

H2 IE XA () H2 B4EJE E 3056 | org .apache .shardi ngspher e.trans action. xa.jta. datasou
XA ) H2 8RR rce.pro perties .dialec t. H2XAD ataSour ceDefin ition |

5.10.4 DataSourcePropertyProvider

ERRE A

org.apache.shardingsphere.transaction.xa.jta.datasource.swapper.DataSourcePropertyProvider
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X

FH TR ECR R X P ) s s 14

TR

e EARIR LA .
ERELRA*

com. za- | FHTHREY HikariCP JE#EMAYAR | org.a pache. shardi ngsphe

xxer.hikari.HikariDataSource | {fJE retra nsacti on.xa. jta.da
tasour ce.swa pper.i mpl.Hi
kariCP Proper tyProv ider |

5.11 SQL f&#

5.11.1 2REH4

org.apache.shardingsphere.infra.executor.check.SQLChecker

5.11.2 EX

SQL # A7 i

5.11.3 CAISI

e BRI TEAH 1A ERELA

Authori- KRR A 25 2% org. apache.shardin gsphere.author ity.checker.Au thority-
tyRule.class Checker

Shard- 5 b # 1 K | org.apache.sh ardingsphere.s harding.checke r.audit.Shardi
ingRule.class B ngAuditChecker

5.12 H e

5.12.1 EncryptAlgorithm

ERRE A

org.apache.shardingsphere.encrypt.spi.EncryptAlgorithm
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T X
e 5%
TR
Be H bR | TEAAUA EREEA
i
MD5 BT MD5 EHEM® A | org.apach e.shardingsphere.encrypt
% ion.algorithm.MD5Encrypt
AES BT AES WEHRMZE | org.apach e.shardingsphere.encrypt
% ion.algorithm.AESEncrypt
RC4 BT RC4 WEUREINER | org.apach e.shardingsphere.encrypt
% ion.algorithm.RC4Encrypt
SM3 £T SM4 HIEHEINER | org.apach e.shardingsphere.encrypt
% ion.algorithm.SM3Encrypt
SM4 2T SM3 HIEHEINE R | org.apach e.shardingsphere.encrypt
% ion.algorithm.SM4Encrypt

5.13 1%

5.13.1 ShadowAlgorithm

ERRE KA

org.apache.shardingsphere.shadow.spi.ShadowAlgorithm

X

w1 R T RIA
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[SsIEsS
[BYSISASTIES TEYHERA TERRERY
Co lumnValue- | # T F B AV | org.apache .shardings phere.shad ow.algorit hm.shadow.
MatchedShadowAl- [ AR RPS column.Col umnValueMa tchedShado wAlgorithm
gorithm
Co lumnRegex- | 3 T F B {H IE | org.apache .shardings phere.shad ow.algorit hm.shadow.
MatchedShadowAl- M PE AL % F & | column.Col umnRegexMa tchedShado wAlgorithm
gorithm i%
SimpleHintShad- HF Hint fAl# | org.apache .shardings phere.shad ow.algorit hm.shadow.
owAlgorithm LA 8% | hint.Simpl eHintShado wAlgorithm

5.14 n gk

5.14.1 PluginBootService

EFRERA

org.apache.shardingsphere.agent.spi.boot.PluginBootService

E X
At R sk SS € % H
CRISEE
Be & bR | TR4HULAA EREEH
iR
Prometheu®rometheus plugin | org.a pache.sha rdingsphe re.agent. metrics.p rometheus .ser-
IEEIES vice. Prometheu sPluginBo otService
Logging | Logging plugin /33/] | org.apa che.shard ingsphere .agent.pl ugin.logg ing.base. ser-
ES vice.B aseLoggin gPluginBo otService
Jaeger Jaeger plugin J53/125 | or g.apache. shardings phere.age nt.plugin .tracing. jaeger.se
rvice.Jae gerTracin gPluginBo otService
Open- OpenTelemetry- org.apa che.shard ingsphere .agent.pl ugin.trac ing.opent eleme-
Teleme- | Tracing plugin /83f] | try. service.O penTeleme tryTracin gPluginBo otService
try e
Open- OpenTracing plugin | org.a pache.sha rdingsphe re.agent. plugin.tr acing.ope ntracing.
Tracing | JE5h38 service.0 penTracin gPluginBo otService
Zipkin Zipkin plugin /33 | or g.apache. shardings phere.age nt.plugin .tracing. zipkin.se
% rvice.Zip kinTracin gPluginBo otService

5.14. " WIEM:

297



Apache ShardingSphere document, v5.2.0

5.14.2 PluginDefinitionService

EIRERA

org.apache.shardingsphere.agent.spi.definition.PluginDefinitionService

X

WEHE A E RSS20

eI

FCEFRIR

TR

LT

Prometheus

Prometheus it E X

org.apa che.shardin
gsphere.age nt.metrics.
prometheus. definition.
PrometheusP luginDefini

tionService

Logging

Logging ffiffE X

org.apach e.shardings

phere.agent .plugin.log
ging.base.d efinition.B aseLog-

gingP luginDefini tionService

Jaeger

Jaeger flifFE X

org.ap ache.shardi ngsphere.ag
ent.plugin. tracing.jae
ger.definit ion.JaegerP lug-

inDefini tionService

OpenTelemetry

OpenTelemetryTracing ffiffE
X

org.a pache.shard ingsphere.a
gent.plugin  .tracing.op en-
telemetry .definition .Open-
Teleme tryTracingP luginDefini

tionService

OpenTracing

OpenTracing ffiffE X

org.a pache.shard ingsphere.a
gent.plugin .tracing.op entrac-
ing.d efinition.0 penTracingP
luginDefini tionService

Zipkin

Zipkin f{FE X

org.ap ache.shardi ngsphere.ag
ent.plugin. tracing.zip
kin.definit ion.ZipkinP lug-

inDefini tionService
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Apache ShardingSphere 2t 752 FHVEEGNA,  AHIRFERENIR,

6.1 FEE A
@ B2 Apache ShardingSphere FIEHE FENERE, ALK,
BETNG 12 A XML 77 30E X SQL, 7 Al & MR IEMN s T B, 777 EF, 5120

FABEBUTAT Java S, HFRHESOE N AL B SRS TS . T BRI T M2 =77 0055, H
T ShardingSphere-Proxy T8 15 A EHE S H Docker G 4R AL,

6.2 FEHL L
Y4 2P R R A T

RREIIA S [ZE[RIAE DA XML 75 30E 3 SQL, AN 3 M A La  TINA R B, E45 SQL ATl SQL
E R,

6.3 TEREMIIA
SROLZ REME ML REIIR 7715, (04% Sysbench, JMH. TPCC %%,
6.4 HERITA

6.4.1 &it

SR RS 3 REEL: TLCHE], PR DA A5 15
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T 1

FIFE XAFIIAE) SQL PAR MRS RATMT 5 Bdia. SN HPIE L —5% SQL, SQL Rl AR AT

KA,

MNP
FATHE 24T I LH (I $048 R AT ShardingSphere-Proxy MBE, IR BAR NI SR 772X, $ERE
KA 5
INFE R 75 5N Native F Docker, ARSRICKHEN Embed S8R S7 S,
+ Native I T M Gl BERG T R BRI, &R TR 5

» Docker J1J5iH Testcontainer Allf#, J&H T =ImIFINEEAINIK ShardingSphere-Proxy M5, 40:
GitHub Action,

« Embed P15 FHNIANESE B 3015 R AZX MySQL, J&HI T ShardingSphere-JDBC HYAHIIRSZEN i,

L ETERIAKH Docker 8%, {# ] Testcontainer G| TS FRIRH P TINIXFH B, AR H Embed #1
1% HY ShardingSphere-JDBC + MySQL, 4 Native H Tl FH BIHIBAINIA LAY,

B 2R H BTS2 4F MySQL.  PostgreSQL., SQLServer fll Oracle, 3 HA]PASZH#{# H ShardingSphere-
JDBC 82 f# H ShardingSphere-Proxy $44 T H {51,

$3 5 F AT ShardingSphere SRR, FATSCRIEUEA RIS A BIORIEIR, ARLTI
SRR

i | %

TR, HZ TR S SR,
M5 @S’ I GIRIAEEEATHA A &, DOASIH &0 BB R rTREZ 17 = B H N,

4% SQL = DA BUREZERAY « FEAmER « sQL #UTHE x IpBC PUTEER » HRIAHAETTHE
BRI, H RS NMERE R SRR L T

« BEFEZA: H2, MySQL. PostgreSQL, SQLServer I Oracle;

« AR ShardingSphere-JDBC #1 ShardingSphere-Proxy;

+ SQL $#ifT#EX: Statement I PreparedStatement;

« JDBC $fTHX: execute Fl executeQuery (& if]) /executeUpdate (FEHT);
s Wi . R, BRE B ESR + BRE .

i, 125 SQL =95l BdEZERA (5)  AImRR (2) » sQL #UTHIR (2) » IDBC TR
(2) * 5t (4) = 160 NMUHABNZT, DUKBIEX T & REIEXR,
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6.4.2 fHilfam

15 B i #2: shardingsphere-test/shardingsphere-integration-test/
shardingsphere-integration-test-suite

T 1

SQL HfI7E resources/cases/${SQL-TYPE}/${SQL-TYPE}-integration-test-cases.xml,
RABISC AR TR

<integration-test-cases>
<test-case sql="s${SQL}">
<assertion parameters="S${value_1}:${type_1}, ${value_2}:${type_2}"
expected-data-file="${dataset_file_1}.xml" />
<!-- ... more assertions -->
<assertion parameters="S${value_3}:${type_3}, ${value_4}:${type_4}"
expected-data-file="${dataset_file_2}.xml" />
</test-case>

<!-— ... more test cases —-->
</integration-test-cases>

expected-data-file WIEKRMUZE: 1. EHRFELHE XY dataset\${SCENARIO_NAME}\

${DATABASE_TYPE}\${dataset_file}.xml = f; 2. BHRFEHKHFH dataset)\
${SCENARIO_NAME}\S${dataset_file}.xml X {f; 3. BERFELHZFZH dataset)\
${dataset_file}.xml XXff; 4. AR NS,
WS SRS AT
<dataset>

<metadata>

<column name="column_1" />
<!-- ... more columns -->
<column name="column_n" />
</metadata>
<row values="value_01, value_02" />
<!-- ... more rows —->
<row values="value_nl, value_n2" />
</dataset>
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78 1 W

${SCENARIO-TYPE} KRR mAHR, EMIA5 [ EETHH TARRME—%%. ${DATABASE-TYPE} /R
B R,

Native 5L E

HX: src/test/resources/env/scenario/${SCENARIO-TYPE}
« scenario-env.properties: HIERACE ;
« rules.yaml: HNIACE;
- databases.xml: HSLEZFK;
« dataset.xml: WIEATLEHE;
« init-sql\${DATABASE-TYPE}\init.sql: #IIAILEIEERLEH;

« authority.xml: 55,

Docker RIEHLE

H3%: src/test/resources/env/${SCENARIO-TYPE}

« proxy/conf/config-${SCENARIO-TYPE}.yaml: #LNIACE,
Docker ¥ 5% Bt B &  ShardingSphere-Proxy & it 7 iz 2 4 i u O, ® L fE
“shardingsphere-test/shardingsphere-integration-test/shardingsphere-integration-test-
fixture/src/test/assembly/bin/start.sh* SZ (] “JAVA_OPTS“ FRRZIH 2 N R FE M0 L T iz il
5.8
B TG |5
He B G | s TR
JBIIECE src/test/resources/env/engine-env.properties #HlMIAG 2,
Fi A )@ PEEER P DUEIY Maven @217 -D 77 :RENATE Ao

# BTN, 2 METTHIES 2R, RlI%EE: Standalone, Cluster
it.run.modes=Cluster

# A ZMERHES M, Ali%fE: db, tbl, dbtbl_with_replica_query, replica_query
it.scenarios=db,tbl,dbtbl_with_replica_query,replica_query

# eI TR 6
it.run.additional.cases=false

# BCEIAERM, HSCR(E, AIEME: docker =%, BRIMEH: =
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it.cluster.env.type=s{it.env}
# FAURARE AN GRERY, 2/ MERTHIES 2. AlEfE: jdbc, proxy, BRIAME: jdbc
it.cluster.adapters=jdbc

# BRI Z/MERHES MR, AlI%E(E: H2, MySQL, Oracle, SQLServer, PostgreSQL
it.cluster.databases=H2,MySQL,Oracle,SQLServer,PostgreSQL

YRR 6
« b ME K 5] % 12 1T org.apache.shardingsphere.test.integration.engine.
${SQL-TYPE}.General${SQL-TYPE}IT LAFHIA[F SQL JAIHYIMIAT %,

- it &ML 51 #1247 org.apache.shardingsphere.test.integration.engine.dml.
BatchDMLIT, PAJS3h20 DML IEAHREAIININ addBatch () AUt EMIAGIE,

« B fm ol s 51 %8 J2 /T org.apache.shardingsphere.test.integration.engine.
${SQL-TYPE}.Additional${SQL-TYPE}IT PASzhf ¥ £ JDBC 75 7%VAFHAYMIIX 512,
BRI 5 |2 @IS % E it. run. additional.cases=true /3,

31T Docker Fz{

./mvnw -B clean install -f shardingsphere-test/shardingsphere-integration-test/pom.
xml -Pit.env.docker -Dit.cluster.adapters=proxy,jdbc -Dit.scenarios=${scenario_

name_1l,scenario_name_2,scenario_name_n} -Dit.cluster.databases=MySQL

BTN Em LS EH —NHT 8 KWK Docker A apache/
shardingsphere-proxy-test:latest, R AVE K TMIAAG, 7 AEHEANNIKHEBG,
IR, (A DA an o mT DB RS0, BEREa TR

./mvnw -B clean install -f shardingsphere-test/shardingsphere-integration-test/
shardingsphere-integration-test-suite/pom.xml -Pit.env.docker -Dit.cluster.
adapters=proxy,jdbc -Dit.scenarios=${scenario_name_1,scenario_name_2,scenario_name_
n} -Dit.cluster.databases=MySQL

1L debug Docker 775 H ) Proxy fUAY

IT M Proxy B G ERINTFIE T 3308 Ui [ FH T2 Ja i A2 Hh i Sl
{1/ IDEA 5§ IDE T Er] DUsd a1 75 IEHE I debug A #5HHY Proxy {14

IDEA -> Run -> Edit Configurations -> Add New Configuration -> Remote JVM Debug

IR NV AYEE: - Name: — MR TERIAE, #l40 docker-debug, - Host: A] LAViIA] docker [ IP,
41127.0.0.1, - Port: YU 3308, - use module classpath: 1 HAR H 3% shardingsphere,

YmiRaT LIS 2)5, £ IDEA # Run -> Run -> docker-debug El/A]j53)) IDEA iz debug,

6.4. FRINA 303




Apache ShardingSphere document, v5.2.0

1. @iFRMN Oracle, IETE pom.xml HIE /I Oracle X Hf ;
2. N TERUEMNAEARR 7R RN 5 e, MK ES R T 10 E 10 RA R, B2IET

158 FE 617 e % £
6.5 TEREM
S R T EL A MBI 4 5

6.5.1 Sysbench ShardingSphere Proxy % Rules T:RE i
i H

Xf ShardingSphere-Proxy M MySQL #ATEREXT L 1. sysbench E# KM MySQL £HE 2. sysbench &l
ShardingSphere-Proxy(i$/21%E1& MySQL)

HF DL ERALE:, 152{#H ShardingSphere-Proxy T MySQL [IHiE,
TAPR 85 45 Tt
k55 25 E R

1. DBAHKECE : fHEFENFRTIEMIVEIER, ERBURIENTRT, HRmTETRE;
2. ShardingSphere-Proxy tHXHLE : HEF M & MEREZ % CPU, HRW HITIHE;
3. P K55 #515K 4] swap 731X,

B e

[mysqld]
innodb_buffer_pool_size=${MORE_THAN_DATA_SIZE}
innodb-log-file-size=3000000000
innodb-log-files-in-group=5
innodb-flush-log-at-trx-commit=0
innodb-change-buffer-max-size=40
back_log=900
innodb_max_dirty_pages_pct=75
innodb_open_files=20480
innodb_buffer_pool_instances=8
innodb_page_cleaners=8
innodb_purge_threads=2
innodb_read_io_threads=8

innodb_write_io_threads=8
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table_open_cache=102400
log_timestamps=system
thread_cache_size=16384
transaction_isolation=READ-COMMITTED

# ASEBHATIELAMN, SEBCKIIRZ DB MERE, AIESKRAZHIT DB MEREM.

i T H

Al sysbench B W EATIREX

ShardingSphere-Proxy

bin/start.sh

-Xmx16g -Xmsl6g -Xmn8g # A% JVM FHCSEL

config.yaml

databaseName: sharding_db

dataSources:
ds_0:

url: jdbcimysql://x%% . kx%, *kx, kxk:kkxk/test?serverTimezone=UTC&useSSL=false # £
BATIE L R

username: test

password:

connectionTimeoutMilliseconds: 30000

idleTimeoutMilliseconds: 60000

maxLifetimeMilliseconds: 1800000

maxPoolSize: 200 # EAHHEMILN S{EMIFEET SHEMDFALKRR—2, BRI
HERETH R YR

minPoolSize: 200 # m/MEEMIEN S{EMIFLET SEMH LB, BRI REL
T ORISR

rules: []
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Tl B

78 NN

sysbench oltp_read_write --mysql-host=${DB_IP} --mysql-port=${DB_PORT} --mysql-
user=${USER} --mysql-password=${PASSWD} --mysql-db=test --tables=10 --table-
s1ze=1000000 --report-interval=10 --time=100 --threads=200 cleanup

sysbench oltp_read_write --mysql-host=${DB_IP} --mysql-port=${DB_PORT} --mysql-
user=${USER} --mysql-password=${PASSWD} --mysql-db=test --tables=10 --table-
s1ze=1000000 --report-interval=10 --time=100 --threads=200 prepare

a2

sysbench oltp_read_write --mysql-host=${DB/PROXY_IP} --mysql-port=${DB/PROXY_PORT}
--mysql-user=${USER} --mysql-password=${PASSWD} --mysql-db=test --tables=10 --
table-size=1000000 --report-interval=10 --time=100 --threads=200 run

JRe i 5 0 #e

sysbench 1.0.20 (using bundled LuaJIT 2.1.0-beta2)

Running the test with following options:

Number of threads: 200

Report intermediate results every 10 second(s)

Initializing random number generator from current time

Initializing worker threads...

Threads started!

# 8 10 PRE—RIAGER, tps. MR, BHE, 95% P ERIMNINKEE T

[ 16s ] thds: 200 tps: 11161.70 gps: 223453.06 (r/w/o: 156451.76/44658.51/22342.80)
lat (ms,95%): 27.17 err/s: 0.00 reconn/s: 0.00

[ 120s ] thds: 200 tps: 11731.00 gps: 234638.36 (r/w/o: 164251.67/46924.69/23462.
00) lat (ms,95%): 24.38 err/s: 0.00 reconn/s: 0.00
SQL statistics:

queries performed:

read: 19560590 # RS
write: 5588740 # 5
other: 27943700 # HARIED
¥ (COMMIT %)
total: 27943700 # IS
transactions: 1397185 (11638.59 per sec.) # BHEFH (
BRHESE )
queries: 27943700 (232771.76 per sec.) # HUTIBAIL
B8 ( BOHITIEARE )
ignored errors: 0 (0.00 per sec.) # RIEEEIREL

( FPRIEHTREL )
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reconnects:
HRYEIEREL )

General statistics:
total time:
total number of events:

U 2

Latency (ms):

min:

avg:

max:

95th percentile:
SERFE

sum:

Threads fairness:
events (avg/stddev):

SERX 6985.9250 (R event, IREZEN 34.74
execution time (avg/stddev):

PIRERT 119.9977 ), tREZEN 0.01

0 (0.00 per sec.)

120.0463s
1397185

5o
17.
109.
24,

23999546.

6985.9250/34.74

119.9977/0.01

37
13
75
83

19

HERE (

# S IRER
# BIEAEZ

H = H H

B/ NMER
PIAEM
BCRIERS
it 95%

TR

I

FEE R AR SRR

1. ShardingSphere-Proxy FT{ERS5 2% CPU A, F70HIH CPU MiE;
2. DB FRTEARSS#R10AE 10, PyRRIBUIGERGT ;

3. R KRGS AR LS 10,

6.5.2 BenchmarkSQL ShardingSphere Proxy 7) - IHRE IR

A HK

f#F BenchmarkSQL T EliX ShardingSphere Proxy HJ53 F 14:6E,

IEWIRES

ShardingSphere Proxy Xl BenchmarkSQL 5.0 34T TPC-C i, BRASCHFAIAIZASP, Bench-
markSQL #REA % B S0k HOW-TO-RUN . txt B'AT,
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AT B

5 N BRI, 7040 BRI 7T MR AR D RES R LA FTEGE . A BenchmarkSQL il
ShardingSphere Proxy B UGHATAN R A%,

kRNt 5 extraHistID

&% BenchmarkSQL H3% R run/runDatabaseBuild.sh, X% 1717,

(CEGIE

AFTER_LOAD="1indexCreates foreignKeys extraHistID buildFinish"

BEkE:

AFTER_LOAD="1indexCreates buildFinish"

IR RS BRI

FER: AV PRAIT S BEA R ANE, AT ERR RIS R 1T AR RIS

AW AEH Java 17 }81T ShardingSphere

%% ShardingSphere 7] LA F Java 8.
i F Java 17 ] ATEBRINIE L N R 242 ShardingSphere HITERE,

ShardingSphere i35 F 81X

f BenchmarkSQL HIEHE ST i, AT DA E AR DRI warehouse id 1E N7 i,

Hp—73% bmsql_1item % F warehouse id, HIEEEE 10 517: - 0l PAEX 4 _id fE A7 8. (HRJRE
XFHIF— Proxy EREFINFAA 2 N R AEIRIRAERE, - S5 EA M A, FERDEBIERN, AIRE
XFBE—BERR R BR, - 80N 9 _id BATVERES A, Bl40 1-50000 73 A TEEAETE 0. 50001-100000 53
HTEEIRIR 1o

BenchmarkSQL AT SQL ¥ k23

SELECT c_discount, c_last, c_credit, w_tax
FROM bmsql_customer

JOIN bmsql_warehouse ON (w_id = c_w_id)
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

SELECT o_1id, o_entry_d, o_carrier_id
FROM bmsql_oorder

WHERE o_w_1id = ? AND o_d_id = ? AND o_c_id = ?
AND o_id = (
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SELECT max (o_1id)

FROM bmsql_oorder

WHERE o_w_1id = ? AND o_d_id = ? AND o_c_id = ?
)

IR LA warehouse id fEA 77 i, PA L SQL ¥ KR AT DARCE N bindingTable:

rules:
— ISHARDING
bindingTables:
- bmsql_warehouse, bmsql_customer
- bmsqgl_stock, bmsql_district, bmsql_order_line

PA warehouse id 973 v BEIEIE 77 R BECE AT PAS B A SR,

PostgreSQL JDBC URL 57X

%} BenchmarkSQL Fiffifi i (AL B SC 4F A ) JDBC URL #EATIHEE, B4 conn MI{H: - HEIMSEL
defaultRowFetchSize=50 RJREJR/D ZATEE RN fetch (REL, TR tRAE SRRINIEE SR IE 24 38 KB
/INo- NS4 reWriteBatchedInserts=true AIREJ/ L B A BRERT, 51140 1 2 £diEEE New Order
WSt ERR A, FHERIELFRMNIREE ROVE =2 S8 .

props.pg XIFTIE, HBUBESHINIENE 31T conn HIZEUE:

db=postgres

driver=org.postgresql.Driver
conn=jdbc:postgresql://localhost:5432/postgres?defaultRowFetchSize=50&
reWriteBatchedInserts=true

user=benchmarksql

password=PWbmsql

ShardingSphere Proxy server.yaml Z£{#iY

proxy-backend-query-fetch-size Z¥{EEKINMER -1, BECH 50 EHR IR BRI 2174 RE
[ fetch X#4, proxy-frontend-executor-size ZEERINMEN CPU * 2, 0] DURIESLHRINNIALE IR
/D CPU* 0.5 it ; GHEREP N NUMA, A DAMRAESCPRIIASE RIZE N A CPU YIHZEL

server.yaml X 15i%E:

props:
proxy-backend-query-fetch-size: 50
# proxy-frontend-executor-size: 32 # 4 & 32C aarché64
# proxy-frontend-executor-size: 12 # 2 & 12C24T x86
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Ffk %
BenchmarkSQL ¥ A 25l &

Pool size THHRHESLHR HIIE FLIE 2 %L,

databaseName: bmsql_sharding

dataSources:

ds_0:
url: jdbc:postgresql://db0.1ip:5432/bmsql
username: postgres
password: postgres
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

ds_1:
url: jdbc:postgresql://dbl.ip:5432/bmsql
username: postgres
password: postgres
connectionTimeoutMilliseconds: 3000
jdleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

ds_2:
url: jdbc:postgresql://db2.1ip:5432/bmsql
username: postgres
password: postgres
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

ds_3:
url: jdbc:postgresql://db3.ip:5432/bmsql
username: postgres
password: postgres
connectionTimeoutMilliseconds: 3000
idleTimeoutMilliseconds: 60000
maxLifetimeMilliseconds: 1800000
maxPoolSize: 1000
minPoolSize: 1000

rules:
- ! SHARDING
bindingTables:

- bmsqgl_warehouse, bmsql_customer
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- bmsqgl_stock, bmsql_district, bmsql_order_line
defaultDatabaseStrategy:

none:
defaultTableStrategy:
none:
keyGenerators:
snowflake:
type: SNOWFLAKE
tables:

bmsql_config:
actualDataNodes: ds_0.bmsql_config

bmsql_warehouse:
actualDataNodes: ds_${0..3}.bmsql_warehouse
databaseStrategy:
standard:
shardingColumn: w_-id
shardingAlgorithmName: mod_4

bmsql_district:
actualDataNodes: ds_s${0..3}.bmsql_district
databaseStrategy:
standard:
shardingColumn: d_w_id
shardingAlgorithmName: mod_4

bmsqgl_customer:
actualDataNodes: ds_${0..3}.bmsql_customer
databaseStrategy:
standard:
shardingColumn: c_w_id
shardingAlgorithmName: mod_4

bmsql_item:
actualDataNodes: ds_${0..3}.bmsql_item
databaseStrategy:
standard:
shardingColumn: 1_did
shardingAlgorithmName: mod_4

bmsql_history:
actualDataNodes: ds_s${0..3}.bmsql_history
databaseStrategy:
standard:
shardingColumn: h_w_-id
shardingAlgorithmName: mod_4

bmsqgl_oorder:
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actualDataNodes: ds_s${0..3}.bmsql_oorder
databaseStrategy:
standard:
shardingColumn: o_w_id
shardingAlgorithmName: mod_4

bmsql_stock:
actualDataNodes: ds_${0..3}.bmsql_stock
databaseStrategy:
standard:
shardingColumn: s_w_id

shardingAlgorithmName: mod_4

bmsql_new_order:
actualDataNodes: ds_s${0..3}.bmsql_new_order
databaseStrategy:
standard:
shardingColumn: no_w_-id
shardingAlgorithmName: mod_4

bmsgl_order_line:
actualDataNodes: ds_${0..3}.bmsql_order_line
databaseStrategy:
standard:
shardingColumn: ol_w_id

shardingAlgorithmName: mod_4

shardingAlgorithms:
mod_4:
type: MOD
props:
sharding-count: 4

BenchmarkSQL 5.0 PostgreSQL i541)%1| 3%

Create tables

create table bmsql_config (
cfg_name varchar(30) primary key,
cfg_value varchar (50)

)3

create table bmsql_warehouse (

w_1id integer not null,
w_ytd decimal(12,2),
w_tax decimal(4,4),
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w_name
w_street_1
w_street_2
w_city
w_state
w_zip

s

create table bmsql_district (

d_w_-id
d_id
d_ytd
d_tax
d_next_o_1id
d_name
d_street_1
d_street_2
d_city
d_state
d_zip

)3

varchar (10),
varchar (20),
varchar (20),
varchar(20),
char(2),
char (9)

integer
integer

decimal(12,2),
decimal(4,4),

integer,
varchar(10),
varchar(20),
varchar (20),
varchar(20),
char(2),
char (9)

create table bmsql_customer

)3

c_w_id integer
c_d_id integer

c_id integer
c_discount decimal(4,4),
c_credit char(2),
c_last varchar(16),
c_first varchar (16),

c_credit_lim
c_balance
c_ytd_payment

c_payment_cnt

c_delivery_cnt

c_street_1
c_street_2
c_city
c_state
c_zip
c_phone
c_since
c_middle

c_data

decimal(12,2),
decimal(12,2),
decimal(12,2),

integer,
integer,
varchar (20),
varchar(20),
varchar(20),
char(2),
char(9),
char(16),
timestamp,
char(2),
varchar (500)

not null,
not null,

not null,
not null,
not null,

create sequence bmsql_hist_id_seq;
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create table bmsql_history (
hist_id dinteger,
h_c_did integer,
h_c_d_id integer,
h_c_w_id integer,
h_d_-id integer,
h_w_did integer,
h_date timestamp,
h_amount decimal(6,2),
h_data varchar (24)

)5

create table bmsql_new_order (
no_w_id dinteger not null,
no_d_id integer not null,
no_o_id dinteger not null

)3

create table bmsql_oorder (

o_w_id integer not null,
o_d_1id integer not null,
o_1id integer not null,
o_c_1id integer,

o_carrier_id 1integer,
o_ol_cnt integer,
o_all_local -integer,
o_entry_d timestamp

)3

create table bmsql_order_line (

ol_w_id integer not null,
ol_d_did integer not null,
ol_o_1id integer not null,
ol_number integer not null,
ol_1i_did integer not null,

ol_delivery_d timestamp,
ol_amount decimal(6,2),
ol_supply_w_id fnteger,
ol_quantity integer,
ol_dist_info char(24)

)3

create table bmsql_item (
i_did integer not null,
i_name varchar (24),
i_price decimal(5,2),
i_data varchar (50),

i_im_id ‘integer
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)5

create table bmsql_stock (
s_w_id integer not null,
s_1i_1id integer not null,
s_quantity integer,
s_ytd integer,
s_order_cnt -integer,
s_remote_cnt integer,
s_data varchar (50),
s_dist_01 char(24),
s_dist_02 char(24),
s_dist_03 char(24),
s_dist_04 char(24),
s_dist_05 char(24),
s_dist_06 char(24),
s_dist_0o7 char(24),
s_dist_08 char(24),
s_dist_09 char(24),
s_dist_10 char(24)
)3

Create indexes

alter table bmsgl_warehouse add constraint bmsql_warehouse_pkey

primary key (w_1id);

alter table bmsql_district add constraint bmsql_district_pkey
primary key (d_w_id, d_id);

alter table bmsql_customer add constraint bmsql_customer_pkey

primary key (c_w_id, c_d_id, c_id);

create index bmsql_customer_idx1l

on bmsql_customer (c_w_id, c_d_id, c_last, c_first);

alter table bmsql_oorder add constraint bmsql_oorder_pkey

primary key (o_w_id, o_d_id, o_1id);

create unique index bmsql_oorder_idx1l

on bmsql_oorder (o_w_id, o_d_id, o_carrier_id, o_id);

alter table bmsql_new_order add constraint bmsql_new_order_pkey
primary key (no_w_id, no_d_id, no_o_id);

alter table bmsql_order_line add constraint bmsql_order_Lline_pkey
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primary key (ol_w_id, ol_d_id, ol_o_id, ol_number);

alter table bmsql_stock add constraint bmsql_stock_pkey

primary key (s_w_id, s_i_id);

alter table bmsql_item add constraint bmsql_item_pkey
primary key (i_id);

New Order V5%

stmtNewOrderSelectWhseCust

UPDATE bmsql_district
SET d_next_o_id = d_next_o_id + 1
WHERE d_w_id = ? AND d_id = ?

stmtNewOrderSelectDist

SELECT d_tax, d_next_o_id
FROM bmsql_district
WHERE d_w_id = ? AND d_id = ?
FOR UPDATE

stmtNewOrderUpdateDist

UPDATE bmsql_district
SET d_next_o_id = d_next_o_id + 1
WHERE d_w_1id = ? AND d_id = ?

stmtNewOrderInsertOrder

INSERT INTO bmsql_oorder (
o_id, o_d_id, o_w_id, o_c_id, o_entry_d,
o_ol_cnt, o_all_local)

VALUES (?, ?2, 2, 2?2, 2, 2, ?)

stmtNewOrderInsertNewOrder

INSERT INTO bmsql_new_order (
no_o_id, no_d_id, no_w_1id)
VALUES (2, ?, ?)

stmtNewOrderSelectStock

SELECT s_quantity, s_data,
s_dist_01, s_dist_02, s_dist_03, s_dist_04,
s_dist_05, s_dist_06, s_dist_07, s_dist_08,
s_dist_09, s_dist_10
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FROM bmsql_stock
WHERE s_w_id = ? AND s_1i_id = ?
FOR UPDATE

stmtNewOrderSelectItem

SELECT 1i_price, 1i_name, i_data
FROM bmsql_-item
WHERE 1i_id = ?

stmtNewOrderUpdateStock

UPDATE bmsql_stock
SET s_quantity = ?, s_ytd = s_ytd + ?,
s_order_cnt = s_order_cnt + 1,
s_remote_cnt = s_remote_cnt + ?
WHERE s_w_id = ? AND s_i_id = ?

stmtNewOrderInsertOrderLine

INSERT INTO bmsql_order_Lline (
ol_o_id, ol_d_id, ol_w_1id, ol_number,
ol_i_id, ol_supply_w_id, ol_quantity,
ol_amount, ol_dist_info)

VALUES (?, 2, 2, 2?2, 2, 2, 2, 2, 2)

Payment /5%

stmtPaymentSelectWarehouse

SELECT w_name, w_street_1, w_street_2, w_city,
w_state, w_zip
FROM bmsql_warehouse
WHERE w_id = ?

stmtPaymentSelectDistrict

SELECT d_name, d_street_1, d_street_2, d_city,
d_state, d_zip
FROM bmsql_district
WHERE d_w_id = ? AND d_id = ?

stmtPaymentSelectCustomerListByLast

SELECT c_1id
FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_last = ?
ORDER BY c_first
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stmtPaymentSelectCustomer

SELECT c_first, c_middle, c_last, c_street_1, c_street_2,
c_city, c_state, c_zip, c_phone, c_since, c_credit,
c_credit_lim, c_discount, c_balance

FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?
FOR UPDATE

stmtPaymentSelectCustomerData

SELECT c_data
FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtPaymentUpdateWarehouse

UPDATE bmsqgl_warehouse
SET w_ytd = w_ytd + ?
WHERE w_id = ?

stmtPaymentUpdateDistrict

UPDATE bmsql_district
SET d_ytd = d_ytd + ?
WHERE d_w_id = ? AND d_id = ?

stmtPaymentUpdateCustomer

UPDATE bmsql_customer
SET c_balance = c_balance - ?,
c_ytd_payment = c_ytd_payment + ?,
c_payment_cnt = c_payment_cnt + 1
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtPaymentUpdateCustomerWithData

UPDATE bmsql_customer
SET c_balance = c_balance - ?,
c_ytd_payment = c_ytd_payment + ?,
c_payment_cnt = c_payment_cnt + 1,
c_data = ?
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtPaymentInsertHistory

INSERT INTO bmsql_history (
h_c_id, h_c_d_id, h_c_w_id, h_d_id, h_w_id,
h_date, h_amount, h_data)

VALUES (2, 2, 2, 2, 2?2, 2, 2, ?)
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Order Status /5%

stmtOrderStatusSelectCustomerListByLast

SELECT c_1id
FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_last = ?
ORDER BY c_first

stmtOrderStatusSelectCustomer

SELECT c_first, c_middle, c_last, c_balance
FROM bmsql_customer
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?

stmtOrderStatusSelectLastOrder

SELECT o_1id, o_entry_d, o_carrier_id
FROM bmsql_oorder
WHERE o_w_id = ? AND o_d_id = ? AND o_c_id = ?
AND o_1id = (
SELECT max (o_1d)
FROM bmsql_oorder
WHERE o_w_1id = ? AND o_d_id = ? AND o_c_id = ?

stmtOrderStatusSelectOrderLine

SELECT ol_i_id, ol_supply_w_id, ol_quantity,
ol_amount, ol_delivery_d
FROM bmsql_order_1line
WHERE ol_w_id = ? AND ol_d_id = ? AND ol_o_1id = ?
ORDER BY ol_w_id, ol_d_id, ol_o_1id, ol_number

Stock level M55

stmtStockLevelSelectLow

SELECT count(x) AS low_stock FROM (
SELECT s_w_id, s_i_id, s_quantity
FROM bmsql_stock
WHERE s_w_id = ? AND s_quantity < ? AND s_i_id IN (
SELECT ol_1i_1id

FROM bmsql_district
JOIN bmsql_order_line ON ol_w_id = d_w_1id
AND ol_d_id = d_id
AND ol_o_id >= d_next_o_id - 20
AND ol_o_1id < d_next_o_-id
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WHERE d_w_id = ? AND d_id = ?

) AS L

Delivery BG /.55

stmtDeliveryBGSelectOldestNewOrder

SELECT no_o_1id
FROM bmsql_new_order
WHERE no_w_id = ? AND no_d_1id
ORDER BY no_o_id ASC

1
-~

stmtDeliveryBGDeleteOldestNewOrder

DELETE FROM bmsql_new_order
WHERE no_w_id = ? AND no_d_id = ? AND no_o_id = ?

stmtDeliveryBGSelectOrder

SELECT o_c_1id
FROM bmsql_oorder

WHERE o_w_id = ? AND o_d_id = ? AND o_id = ?
stmtDeliveryBGUpdateOrder
UPDATE bmsql_oorder

SET o_carrier_id = ?

WHERE o_w_id = ? AND o_d_id = ? AND o_id = ?

stmtDeliveryBGSelectSumOLAmount

SELECT sum(ol_amount) AS sum_ol_amount
FROM bmsql_order_line
WHERE ol_w_id = ? AND ol_d_1id = ? AND ol_o_id = ?

stmtDeliveryBGUpdateOrderLine

UPDATE bmsqgl_order_line
SET ol_delivery_d = ?
WHERE ol_w_id = ? AND ol_d_id = ? AND ol_o_id = ?

stmtDeliveryBGUpdateCustomer

UPDATE bmsql_customer
SET c_balance = c_balance + ?,
c_delivery_cnt = c_delivery_cnt + 1
WHERE c_w_id = ? AND c_d_id = ? AND c_id = ?
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6.6 FLHLIA

TR AR5 [ 5,

6.6.1 SQL fEbrik

s
SQL T IE R ESLMMNAIASE, TF&RE RFE RN SQL, PARf#EAT 5 I = B Rl m] :
SQL i

TEE R 7342 23t sql-case-id, HX M A SQL, Al AfEARIBHILE, FEEHF
2 1E shardingsphere-sql-parser/shardingsphere-sql-parser-test/src/main/
resources/sql/supported/${SQL-TYPE}/*.xml ZINFFMIRXAY SQL BIA],

LIRS

W = AT BB PR 7 7E shardingsphere-sql-parser/shardingsphere-sql-parser-test/
src/main/resources/case/${SQL-TYPE}/x.xml {£ xml XfFH, AIDAEH X £ 4, token, SQL 2%
ST, Bl NrECE

<parser-result-sets>
<parser-result sqgl-case-id="1insert_with_multiple_values">
<tables>
<table name="t_order" />
</tables>
<tokens>
<table-token start-index="12" table-name="t_order" length="7" />
</tokens>
<sharding-conditions>
<and-condition>
<condition column-name="order_id" table-name="t_order" operator=

"EQUAL">
<value literal="1" type="int" />
</condition>
<condition column-name="user_id" table-name="t_order'" operator=
"EQUAL">
<value literal="1" type="1int" />
</condition>
</and-condition>
<and-condition>
<condition column-name="order_id" table-name="t_order" operator=
"EQUAL">

<value literal="2" type="1int" />
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</condition>
<condition column-name="user_id" table-name="t_order'" operator=
"EQUAL">
<value literal="2" type="int" />

</condition>

</and-condition>

</sharding-conditions>
</parser-result>

</parser-result-sets>

WE & LmwRHE R EBTE S shardingsphere-sql-parser/
shardingsphere-sql-parser-test XM AINAS 2520 SQL AT MR T,

6.6.2 SQL I iR,
E %

T A2 SRR B S K SQL, FAREW ERERLREIRFEH T, SQL M5 T2 H SQL 5
NEEIEE A A] DUER I THY SQL. & B4R IS G MRS G MEk 7y, AL SQL 5 Y iUAR
TEHE IR 7T A TR

I
SQL 5 M FAFIN T sharding-core/sharding-core-rewrite RN test . SQL 5 A 3
FLRAUN RN

o M5 %

- MEEACE

 RUEEHE

A5 %2 SQL EMIAI AL, EREMSEE—FE, EIT Junit B Parameterized FEKIRE test)\
resources HFEAMNAZEA RN M) xml XA, ARETGREUR TR —— T3 1E,

INGEECEAFITE test\resources\yam U B2 H SR RAF MY yaml HH AL E T dataSources,shard-
ingRule, encryptRule {8, HIFUIT:

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 KNI
rules:
- ISHARDING
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tables:
t_account:
actualDataNodes: db.t_account_s${0..1}
tableStrategy:
standard:

shardingColumn: account_-id
shardingAlgorithmName: account_table_inline

keyGenerateStrategy:

column: account_id
keyGeneratorName: snowflake
t_account_detail:
actualDataNodes: db.t_account_detail_s${0..1}
tableStrategy:
standard:
shardingColumn: order_id
shardingAlgorithmName: account_detail_table_inline
bindingTables:
- t_account, t_account_detail
shardingAlgorithms:
account_table_inline:
type: INLINE
props:
algorithm-expression: t_account_s${account_id % 2}
account_detail_table_inline:
type: INLINE
props:
algorithm-expression: t_account_detail_${account_id % 2}
keyGenerators:
snowflake:
type: SNOWFLAKE

BAEEHEFIE test\resources BRI R AT VAT xml XA, KUEEHES, yaml-rule {5
TE TINE A rule IBCE XHE, input F5E THAIAR SQL AR S#L, output faiE T HARFHY SQL PAK
Z¥, Hr db-type HUE T SQL fEATHYZEAL BRINH SQL9o2, filun:

<rewrite-assertions yaml-rule="yaml/sharding/sharding-rule.yaml">
<l-- BEUEERUFREAXEENR db-type —->
<rewrite-assertion id="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>

HFHEAE xml ARG MIREDE, FEGAENE yam] BLESCHE, BT ATEARE B Java UASHITE B
TZRAT M SQL 1o
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6.7 Scaling 5l

6.7.1 MIXHK

S UERURERS DA R AR ER D RE A IE A 1

6.7.2 JIAIABE

H 575 Native fl Docker FiffERLE,
1. Native NG EIIBITEH R E RN RS, FTEHF B J55) ShardingSphere-Proxy F1Xf
R RTEHRESLH, & TR
2. Docker M5 Maven 1817, 1&H T 24w AE AR ShardingSphere-Proxy H 5%, 41: GitHub

Action,

E SR EE SRR MySQL. PostgreSQL. openGauss,

6.7.3 AN

(S shardingsphere-test/shardingsphere-integration-test/
shardingsphere-integration-test-scaling,

PSR B

${DOCKER-IMAGE} /1 docker Bif8 4 HR, @ mysql:8., $S{DATABASE-TYPE} F/REUEERA, H
S:src/test/resources/env-it-env.properties: £IMIR/E312%L,- ${DATABASE-TYPE}/
server.yaml: #{EZEX M ShardingSphere-Proxy Bt B S fF, - ${DATABASE-TYPE} /initdb.sql:
AR FERIGAIE SQL, - ${DATABASE-TYPE}/*.cnf,*.conf: Dlcnf 80 conf &R, EEIEE
MIECE S, FT Docker ##, - common/command.xml: MIsH I ZfY DistSQL, - scenario/: {7
T3z = Y SQL.

I 51

HRiATE MR 51, R E 24K 7K H BaseExtraSQLITCase, [Al##%4kK T BaseITCase,-BaseITCase:
AL 7@ JT R4 T35 - BaseExtraSQLITCase: R4t THEFE, CRUD IBAIHIT /5%

HIBI7RE: MySQLGeneralScalingIT, BEHINRERIIT: - FEHHIER (AR - RIGIIEH (EEZ
PR - IEBEHE—BHERS - BHRITRE BT RS - B R SR - BT SRR
T - BRI SR AT R - (AR E B K S T BRI
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i T
it-env.properties i BIMEEAA] DUEIL Maven 21T -D I RE A, MLedE THEE .
Native ¥ 55553

fifi FH & 7E A HUHE AT /5 5 ShardingSphere-Proxy PAMAKHIIBCE HL (A1 ZooKeeper) FIEHEZE, 2K
ShardingSphere-Proxy ¥ [/ 3307, DA MySQL Afjl, it-env.properties AJDARCEL R:

scaling.it.env.type=NATIVE
scaling.it.native.database=mysql
scaling.it.native.mysql.username=root
scaling.it.native.mysql.password=root
scaling.it.native.mysql.port=3306

FRES N ATHB, 7E IDE NMEA Junit 1975 S 80817,

Docker 15 )33

- TEER

./mvnw -B clean install -am -pl shardingsphere-test/shardingsphere-integration-

test/shardingsphere-integration-test-scaling -Pit.env.docker -DskipTests

1217 A a2 St — N T E AR AY Docker #if% apache/shardingsphere-proxy-test:latest, %%
G E TR, BRI 3308, WHERMUES TS, »]AEHEBRMIREHE, THMEN
Fyt

Docker BT, WRFEX Docker BiG R8I SEGHITIARE, A DAXHEEK ShardingSphereProxyDocker-
Container X AHHHCHCE,

ShardingSphere-Proxy it ) H 577 :Scaling-Proxy Hi%,
i/ Maven (77T B, L MySQL Jyfil:

./mvnw -nsu -B dinstall -f shardingsphere-test/shardingsphere-integration-test/
shardingsphere-integration-test-scaling/pom.xml -Dscaling.it.env.type=DOCKER -
Dscaling.it.docker.mysql.version=${image-name}

Al PAEH IDE M7 Ia1THfl, it-env.properties AJDABLEIT:

scaling.it.env.type=DOCKER
scaling.it.docker.mysql.version=mysql:5.7
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R

&
o

AFEHRE T Apache ShardingSphere PR ARSTENAN T, A LEMHF &%,

7.1 BEiA

SELECT FIELDS FROM TABLES WHERE CONDITIONS

status ACTIVE 18

.« SQL #&

SQL 2 ¥ 5 BUE A MAIARIETE 5o SQL AT [ TTRE SQL AT HR gt R GOE AR, Apache
ShardingSphere Bifif ST H I & IIRE,

ShardingSphere H fii3Z#F MySQL, PostgreSQL, SQLServer, Oracle, openGauss PAKRTF & SQL92 #ATE K
SQL /i 5. HIT SQLIBEME /&M, BRiAFIE/ D &EASKHFHY SQL.

- BHREDUGRA
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Apache ShardingSphere H BifRAEARIFEH L, ST MySQL 1 PostgreSQL 1,
o FEMESCRE

Apache ShardingSphere N EHRFEIR M 7 T MERIRE S, RN —E 0 BdREREMRE T LR, #
fTot—E 8, DARECH PRI,

Rk, *TH—R AR, AR SQL MAE NREIEIEE, I RZIREARCCR:, M A
ShardingSphere HRHEHIHI 77 AT,

7.2 BRI

Apache ShardingSphere 2t 7 SQL 77 S #IEMIGE ), REMSEIEIRETT & Z RN BNk, fFlan, A
FAR] A MySQL %% F i j%4% ShardingSphere &% 5T MySQL 77 5 HJ SQL, ShardingSphere fE H
RGBS FAE T R, BaN5ERK SQL 77 5 #Ht, 1517 PostgreSQL 55 FAl 71 £

SQL1 SQL1 n
Y MySQL 2= MySQL 5= "My
MySQL =% ] ' )
ShardingSphere

SQL 2 SQL 2' . Post SQL
_,! @ ostgreSQ

MySQL A S PostgerSQL AE

v

v

MySQL =P
S5QL ASEE

1 SQL 3 sQL 3’ . :;2
Nl IH MySQL 7= MariaDB 755 MariaDB

MySQL =%

7.3 B

7.3.1 [ EIES

EEX@mAZ2E R, rules. props fll metadata 17 mi A YAML A% U/E B RC &, PIEIS BT Rk skl
BN TECEMNISEM, nodes AIEEIRZETI NN FIBIT A, FHT XA REHE 27 7 L,

namespace
I—rules # ERFINEE
|—props # JBIEEE
I——metadata # Metadata AClE
|— |—${databaseName} # IBHEEIEEZ
|— |— |—schemas # Schema %3
|- |- |- |—${schemaName} # 1B% Schema &R
|- |— |— |— |—tab1es # REMEE
|— |— |— |— |— |—${tableName}
O
I S
F F —versions # TUEARRRATIZR
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_I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I__I_—I__I__I__I__I__I__l_

Q

-
-
-
-

F——dataSources
F——rules

|—${ver5‘i onNumber}
P
F

..

8 _I__I__I__I__I__I_

F——actﬁve_version

compute_nodes

F——process_trigger

F F——process_list_id:UUID

o
F——labels

F —uu1p
o

storage_nodes
F——${databaseName.groupName.ds}
F——${databaseName.groupName.ds}

TLEHERRA =
BRI E
MUIECE

BIGH TR A S

Proxy SEfIME—AHRIR

JDBC SEMME—FRIA

[rules

2FHNIECE, vIE$E1R ShardingSphere-Proxy i & F1 %5 8 FIA FRAL E

- JAUTHORITY

users:

- root@%:root

- sharding@l27.0.0.1:sharding
provider:

type: ALL_PERMITTED
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[props

BYHEE, FEESIELE T,

kernel-executor-size: 20

sgl-show: true

/metadata/database N ame/versions/{versionNumber}/dataSources

ZBHREERRR S, NRBIEEEZMENEEER (Fla: DBCP, C3P0, Druid, HikariCP),

ds_0:
initializationFailTimeout: 1
validationTimeout: 5000
maxLifetime: 1800000
leakDetectionThreshold: ©
minimumIdle: 1
password: root
idleTimeout: 60000
jdbcUrl: jdbc:mysql://127.0.0.1:3306/ds_0?serverTimezone=UTC&useSSL=false
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
maximumPoolSize: 50
connectionTimeout: 30000
username: root
poolName: HikariPool-1
ds_1:
initializationFailTimeout: 1
validationTimeout: 5000
maxLifetime: 1800000
leakDetectionThreshold: ©
minimumIdle: 1
password: root
idleTimeout: 60000
jdbcUrl: jdbc:mysql://127.0.0.1:3306/ds_1?serverTimezone=UTC&useSSL=false
dataSourceClassName: com.zaxxer.hikari.HikariDataSource
maximumPoolSize: 50
connectionTimeout: 30000
username: root

poolName: HikariPool-2
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/metadata/database N ame /versions/{versionNumber}/rules

MNECE, ATEfEEdE D A, RS0 E, SdENE, B rEENSEE,

- ISHARDING

XXX

- !READWRITE_SPLITTING

XXX

- LENCRYPT

XXX

/metadata/database N ame/schemas/{schemaName}/tables

REHBCE, DRI L7, TR SEBAL,

name: t_order # R4
columns: # 4l
id: # A4

caseSensitive: false
dataType: 0
generated: false
name: -id
primaryKey: trues
order_1id:
caseSensitive: false
dataType: 0
generated: false
name: order_1id

primaryKey: false

indexs: # &S|
t_user_order_did_index: # R34

name: t_user_order_id_index

[nodes/compute_nodes

BURFEVIMN GOBTROIER, FHRBAANa TRAIARR, BITSEFIFRRARH UUID £, S5
SHEHT A R, B TIRBIFR IR T A, HSRBI BLRINTEN, AR BaliEEL, RO X gy
RV ARG BHIEA T A S i 2 ) 5 7] 55
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[nodes/storage_nodes

A DAVRERSES 7 BNV, RTSASEImER DA EE o

7.4 BES R

ShardingSphere #4570 F B9 FHAN R EIFR, 22 G FREHITEWIE, Al 2L Simple Push Down
NHEFRFEFN SQL Federation $AfT51%if2, Simple Push Down R#ERFEH SQL f#HT => SQL 40&
=> SQL #&H => SQL X5 => SQL HUT => FFRIVAFFHRK, FEHTHERED A %R T SQL
H47, SQL Federation #4751 % Mt SQL T => SQL #Hx => WHEMML => Vit => &
PIE => BFHPITHR, SQL Federation H1T5 [ ANE#HATRBAMAYIIRIU, TERACHITRH BRAH
Standard WiiAE, XUERIZE SQL BT H. XE. HUTMIAH:,

Micro Kernel
Metadata —, SQL Parse
e — ‘!,
SQL Binder
Simple Push Down SQL Federation
Y
SQL Router { SQL Optimizer
SQL Rewriter Data Fetcher
I .
SQL Executor Operation Calc
v
Result Merger
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7.4.1 SQL f#hT

NIRRT RNBIR AT, SCIEIRNEMAT 89 SQL Hx 0 N— NN AR Y BAl, PR BT AT 2
Xt SQL MHTHEMR, FHEmZARIRH N I, bt B I EEaR, IERI, Hip I, oA, REHEE
DIUSE. TS AN AT REF BB & A AR,

7.4.2 SQL &

ARFERENT bR SCUCECH P ECE R 70 3R, HFAERBR B R. B RiSCR 0 A AN R

7.4.3 SQLH

e SQL T NEE KR A DUEMPUTRIIER, SQL T 7 MIEMIES G UL T,

7.4.4 SQL T

i 2 AR T ER AP IT,

7.4.5 iRIAFF

KM PUTEE REIIH DMEFIEII S — JDBC #2 O, &5RHAFEFERAIEFH. NI HFEE H 2
FHR A E A LR T,

7.4.6 &L

i Federation ${T5% OF&kH) #2374, XMNXBEER., 7EESEENERBITMA, FNZRFEZ
DNEHEELHIN A NER, NEFEAR AR BRI, @R ERHEE,

7.4.7 fRAT5|E

X T HAGRIES, SQL ZEAfEHR, A, BMRAZ -TEENWEES, KN sQL KIETLH
1TRtT, St EMmRIES (W JavalB5. CHHS. Go s ) HILARXI I,

MRIETER

FERTIL R 0 AR AR AR AT TR R SQL RN ARl B Y IR 7455, FR0N Token, I
IRIEA R ZETT 5 e R 781, ReHIAZO Xy, RRX, FmaEfRER. HEHiERpes
R VR AT d A R O TR BT,

fian, AR SQL:

SELECT id, name FROM t_user WHERE status = 'ACTIVE' AND age > 18
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fit ZJE B AR TR WL TR,

l

SELECT

l l

WHERE CONDITIONS

AND

|
! !

FIELDS FROM

NTETHR, WMRIEER RIS TH Token HZREIFR, LR Token AL RN, KEFRHEE
AR

&G, BT visitor MR B HEEEA @dEEE (SQLStatement) EHRRD TR
R, IFRICEFTRER BN E WAL E, M A AT N RS E IR (Select Items), #AF
& (Table). 73/ 4fF (Sharding Condition). HIYFH#{EE (Auto increment Primary Key). HiF(E
& (Order By). 7+#fEE (Group By) PAN43TUERE (Limit, Rownum. Top). SQL HI—{RfEHTIIE
SEARAE], — D Token #% SQL JRA MR A TRENT, PEREIR S, HEEISMEIRE SQL FEM
TR, TEMATIHUR AL T S REWRER SQL 77 & 5L,

SQL fiEbrs | %

pis

SQL HT1E N 2 3267 fhR% 0, HPERERIFRA M R iR EZ A R 5hR. ShardingSphere f SQL fi#
Mrasedlh 7 3 FR= R BEHER,

X SQL fi#tfras iy TIBRMERE S HRIESEIN, 1E 1.4.x ZHTAYMAE A Druid £9 SQL gt ds, &Ehn
ik, ErMREmEH TS,

55 4R SQL it a8 M 1.5.x hRATT4E, ShardingSphere %M 524 H WY SQL fi@#i5 1%, BT HEARRF,
ShardingSphere 3175 2K SQL # h— st 2R IEIEWN, WefEd yimassi=tHT e, ©
KA SQL FHRI /75, (HRIEREIE » i R ER BN, Kt SQL kT :ERI S A M52 T3

— IR .
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=X SQL it s M 3.0.x WRATFIE, = H ANTLR {E4 SQL i@t 5|8 4E i as, FHRH Visit F77
T AST H3REX SQL Statement, M 5.0.x iiRATFFEE, TS5 EHZEM E 2R EMTEEE, RN @GS —
RFRNTISEIN AST IMARAE, 7718 NIXREREARBUHE SQL MIMRMTEE R, KIZMMRIT R, R ERATEI

FFRH PreparedStatement iXFf SQL Figw i1 /7 ORI FHERE,

DIRER

- TRALIRSTHY SQL fiFt L RE
o A DUIRH 77 RN IR MU T sefiEek. (R T ANTLR)
« XFFZ ISR SQL AT

i XFHIRAS
MySQL | %%,
PostgreSQL | XF¥,
SQLServer | X
Oracle X
SQL92 X

openGauss | X#F

ab | dF
T | I

API i

« 5| A Maven 1X#i

<dependency>
<groupId>org.apache.shardingsphere</groupIld>
<artifactId>shardingsphere-sql-parser-engine</artifactId>
<version>${project.version}</version>

</dependency>

<I-— HRIEFRESIASGETT SHIMATRERL (L MysQL MBI, AT DAAHINARA SCRI75 S, tal DARERANGE 2

-—>
<dependency>
<groupId>org.apache.shardingsphere</groupId>
<artifactId>shardingsphere-sql-parser-mysql</artifactId>
<version>${project.version}</version>

</dependency>

- REUETER

CacheOption cacheOption = new CacheOption(128, 1024L);
SQLParserEngine parserkEngine = new SQLParserEngine(sql, cacheOption);

ParseASTNode parseASTNode = parserEngine.parse(sql, useCache);

« JRHY SQLStatement
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CacheOption cacheOption = new CacheOption(128, 1024L);

SQLParserEngine parserEngine = new SQLParserEngine(sql, cacheOption);
ParseASTNode parseASTNode = parserEngine.parse(sql, useCache);
SQLVisitorEngine sqlVisitorEngine = new SQLVisitorEngine(sql, "STATEMENT",
useCache, new Properties());

SQLStatement sqlStatement = sqlVisitorEngine.visit(parseASTNode);

« SQL f&=\fk

ParseASTNode parseASTNode = parserEngine.parse(sql, useCache);
SQLVisitorEngine sqlVisitorEngine = new SQLVisitorEngine(sql, "FORMAT", useCache,
new Properties());

String result = sqlVisitorEngine.visit(parseASTNode);

Bl
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J& SQL

=1L sQL

selecta+lasb, name n from tablel join table2

where id=1 and name= ‘lu’ ;

SELECT a + 1 AS b, name nFROM tablel JOIN ta-

ble2WHERE id=1 and name= ‘lu’

)

select id, name, age, sex, ss, yy from tablel

SELECT id , name, age, sex , ss, yy FROM

where id=1; tablel1WHERE id=1;
select id, name, age, count(*) as n, (selectid, | SELECT id , name , age , COUNT(*)
name, age, sex from table2 whereid=2) assid, | AS n, ( SELECT id
yyyy from tablel where id=1; , hame , age , sex
FROM ta-

ble2 WHERE
id = 2 ) AS

sid, yyyy FROM tablelWHERE id=1;

select id, name, age, sex, ss, yy from tablel

SELECT id , name, age, sex , ss, yy FROM

where id=1 and name=1 and a=1 and b=2 and | tablelWHERE id=1 and name =

¢=4 and d=3; 1 anda=1 andb=2 and ¢
=4 and d = 3;

ALTER TABLE t_order ADD column4 | ALTER TABLE t_order ADD col-

DATE, ADD column5 DATETIME, engine | umn4  DATE, ADD  column5  DATE-

ss max_rows 10,min_rows 2, ADD columné6 | TIME, ENGINE Ss MAX_ROWS

TIMESTAMP, ADD column7 TIME; 10, MIN_ROWS 2, ADD columné
TIMESTAMP, ADD column7 TIME

CREATE TABLE IF NOT EXISTS | CREATE TABLE IF NOT EXISTS runoob_tbl

runoob_tb1l(runoob_id INT UNSIGNED | ( runoob_-id INT UNSIGNED

AUTO_INCREMENT,runoob_title VAR-
CHAR(100) NOT NULL,runoob_author
VARCHAR(40) NOT NULL,runoob_test
NATIONAL CHAR(40),submission_date
DATE,PRIMARY KEY
(runoob_1id))ENGINE=InnoDB  DEFAULT
CHARSET=utfs;

runoob_title VAR-
runoob_author

AUTO_INCREMENT,
CHAR(100) NOT NULL,
VARCHAR(40) NOT NULL ,
NATIONAL  CHAR(40),
DATE, PRIMARY KEY (runoob_qid)) EN-
GINE = InnoDB DEFAULT CHARSET = utf8;

runoob_test
submission_date

INSERT INTO
user_id, status, creation_date) values (1,
1, ‘insert’ , ‘2017-08-08’ ), (2,2, ‘insert ,
2017-08-08" ) ON DUPLICATE KEY UPDATE

status = ‘init’ ;

t_order_item(order_id,

INSERT INTO t_order_item (order_id , user_id , sta-
tus, creatio n_date)VALUES
2017-08-08’ ), (2,2, ‘insert’ , ‘2017-08-08
)ON DUPLICATE KEY UPDATE status = ‘init’ ;

(1,1, ‘insert ,

b

INSERT INTO t_order SET order_id
= 1, wuser.id = 1, status = con-
vert(to_base64(aes_encrypt(l, ‘key’ )

USING utf8) ON DUPLICATE KEY UPDATE
status = VALUES(status);

INSERT INTO
1, user_id = 1, status = CON-
VERT(to_ base64(aes_encrypt(l, ‘key )) USING
utf8)ON DUPLICATE KEY UPDATE status = VAL-
UES(status);

t_order SET order_id =

INSERT INTO t_order (order_id, user_id, sta-
tus) SELECT order_id, user_id, status FROM
t_order WHERE order_id = 1,

INSERT INTO t_order (order_id , user_id , sta-
tus) SELECT order_id , user_id , status FROM
t_orderWHERE

order_id = 1;
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7.4.8 HHT[E

ARPEREAT_E T SO UEFCER AR R A o ok, AR RS AR, R T30 3R SQL,  MRYE 0 FrBER
ARR DK AR E (O RREFEESFS). Z2REE (0 A EERERIERTZ IN) FeERE (0
FrE¢HIBRVERT 2 BETWEEN), A7 R BEHY SQL NIR AT #E# Ho

73 P SR H P DUR A e N e A P T RCE. BRI ER T ZROVE R, BRI R RIER
BRI MBI, WAy, JOEL PR WHRISE, AP TRCER A RIS E AN R S, AT DARYE R 75
HRE IR G Rilg, WRACSHE BaER RN, Al DSEITCHTE M P 7rokiis, Aol
JEEFR B oy Ao RIS R AT, 3k s (58 o0 A S 3 B B S 4RI BE ST . 4 ShardingSphere HY
LRI, SRR T 4.x T,

agayle|

M ARIE D A B TR AR, X VB R, PRIERS AN R/R BB HIX 3 M,

H%ZEH

T e RS A AR PR AT %, ERREIEE Hint ((£H] HintAPI EFfEE B EFER) Tk, JHE
R R RAATR T, WA DUgE % SQL T 2 JERIEESRIAH . I EREREIERL, rTBITH
EYER, BEXEBEERERIER SQL, B It AT DA T 70 F#E7E SQL Hhiszst. filln, &%
BT EAEE 0 RN 3,

hintManager.setDatabaseShardingValue(3);

RIS HETE N value % 2, S—NZHE t_order XM 2 MELFE t_order_0 il t_order_1 i,
FEHJE SQL ¥47E t_order_1 EHUT, T/ 2HH APT AUCABAEH:

String sql = "SELECT * FROM t_order";
try (
HintManager hintManager = HintManager.getInstance();
Connection conn = dataSource.getConnection();
PreparedStatement pstmt = conn.prepareStatement(sql)) {
hintManager.setDatabaseShardingValue(3);
try (ResultSet rs = pstmt.executeQuery()) {
while (rs.next()) {
/...
}
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bR

PRERS FHJE ShardingSphere BOAERAE YT F 773, BRERTEEE M & RBE RSN ESHE R
ZAIRERE W SQL, 40 BT ET SN, BHASREEARE (R), H770Hia5HfT 2 BETWEEN
B IN I, MIEEHEERA—EEAM—IE (R), RIt—5i2H SQL &R REHIF 7 N2 F M THITHY
HSSQL, ZBIBH, W% order_id RAFBUIREGHTRAR 7 F, — DN ERE R SQL AR :

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

TR 2% B S5 RN A -

SELECT x* FROM t_order_0 WHERE order_id IN (1, 2);
SELECT * FROM t_order_1 WHERE order_id IN (1, 2);

G RN E N 5 A REWE FERMEREM Y, A5FIURE, R —NMEEYE R CEE N SQL
T

SELECT * FROM t_order o JOIN t_order_titem i ON o.order_id=1i.order_id WHERE order_
id IN (1, 2);

b/t SE VS

SELECT * FROM t_order_0 o JOIN t_order_item_0O 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);

AIEVEE], SQL I H 5 B2 — 5,

HR/RE

HR/RE R RERIINEN, EIREREIERIEREN RN, IR E = AR SR A 7R
BN RRRAE ST, MR EAREIFE SQL HARELEHE KRR, AL HAYEE RN :

SELECT * FROM t_order_0 o JOIN t_order_item_® i ON o.order_id=i.order_id WHERE
order_id IN (1, 2);
SELECT * FROM t_order_0 o JOIN t_order_item_1 i ON o.order_id=1i.order_id WHERE
order_id IN (1, 2);
SELECT * FROM t_order_1 o JOIN t_order_item_0O i ON o.order_id=1i.order_id WHERE
order_id IN (1, 2);
SELECT * FROM t_order_1 o JOIN t_order_titem_1 i ON o.order_id=i.order_id WHERE
order_id IN (1, 2);

HR/RES R A PERERRAK, TEEEH.
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I i

XA EET 3 A HERY SQL,  WSRH R E AT 2 ARYE SQL SRAUSCRT DA N R FERBE ., 2R,
ESBIES R, BRI E AN BT X 5 R

L=

SRS B TR BET B R b 5 HOB i R AH G T BRI, FEAE A 7Y DQL
DML, PAMN DDL %, fil4n:

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

WZBTFTEBARERRITAR, B—ICAOZERMAELRSY, RERITAS EMRIT, B hEmoy

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

P

SRS A T A BN BE R IR, G T IR B SET BRI E M <, DA TCL IXFEN%HE
FiEfER], ERXMENT, SREEEENAFENETTS2FILRNESE, HAERKRETHIT
Zans, Bign:

SET autocommit=0;

1E t_order H#47T, t_order & 2 MHELE, NLFRETE t_order_0 fl t_order_1 EHHUTIX N

A
~o

e riiligE

LSLBIES AT DCL 11F, RAUERENERBERZERSLH, it — DA f &2/ 4 Schema,
R R SLB AT — IR, Bilgn:

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

XA REAE AT I E SR E L BIH AT, DAER customer A1 AT AV [Al&— DSl
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LIk

BRI TR~ HLRER IR, ENFEMNERERIERELRPRBEAERRT, fan:

DESCRIBE t_order;

t_order AP PESLK t_order_0, t_order_1 KIFHALAMIE, Al DUX M SEERE LR BIEFEHIIT—
Ko

RELIT %

RELURTI% F PR T B SQL Bt e, ol

USE order_db;

RN ARSEEIEIEFE AT, K8 ShardingSphere K214 Schema /5, LTI
P& Schema i KIEEHIEES,

B ER G | ZE R RAR SR o an R

S Hi
HXHS5 g
DQL & DML & DD
DCL
TSR ~ Eahalia

EifSEDAL

use database U redreeeh
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7.4.9 554

AR EI2 AR 1 52 AR T HY SQL, HTRENS ELREE HSLRYEHR AR IT, SQL Bk il T-#iZ % SQL
TG NAEE SR A PUERIPTHY SQL. & BAS IEMPE G MRS S R EE 72,

e

FEHEERIFRT, TERRICEREHRAIRLE V2 R B LR AIR, (L ER
ATRERAIILE . BribzAh, EEIREHIRI 05 BB IEF A,

PRRTFLS

TEBE FANRRFTEAERAAFR, RIIZFRCAK Schema #47K,

RO G RAGRIENEHRAE A SQL IR, FRHEKE NEIRIER, REFAE 22—t
IR AT SQL MATAMTHYIZ e M — DR BRAIHI 7148, 512 SQL v:

SELECT order_id FROM t_order WHERE order_-id=1;

R1%1% SQL Bl E 5 F# order_id, ¥ H order_id=1 &M, KHEHEESHFE 1, IRAKE 250 SQL K
BN

SELECT order_id FROM t_order_1 WHERE order_id=1;

FEIXA R A BAHY SQL 3735t R, B RF SQL AT M GOBETAM LI IC R R 2, 0@ 1 ER AR 6
HLAT LAAZ] SQL 5 HIRER (HI2 NI, MUCIAN(OEE 47 B R B OR IR S SQL 1

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

IEWAE Y SQL M %2

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

midk:

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

HTRAZINTRES A RBIRIIROIFEY, KRB fa B A 45 B i 75 KR E SQL.
PHERE D EME R SQL KT 5t

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

Ly
xxx';

EHRY SQL K RAMEN T BUUPRIRTY, KILAE SQL 5 I R = —FHEM:

SELECT t_order_1l.order_id FROM t_order_1 WHERE t_order_1l.order_id=1 AND remarks='

t_order xxx';
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AN SQL HE X 1 3RHIAI4, WITCTRERAIZ —Es, R4 5 RSAHRIREmLt, Fln:

SELECT t_order.order_id FROM t_order AS t_order WHERE t_order.order_id=1 AND
remarks="' t_order xxx';

SQL M5 WX Z LS RAFRAT A T

SELECT t_order.order_id FROM t_order_1 AS t_order WHERE t_order.order_id=1 AND
remarks="' t_order xxx';

RGBS — M E AT RELC S BIARIRTT, FERLRRAEH (A1 MySQL, SQLServer), 252 AR NYERE
OIERY, fEARIAIRPEIRT A DIEART; TAES M —L8dE %+ (40 PostgreSQL, Oracle), 3|
& AR A 4ERE BT, BMERIERITEARIR ERRS], B R ZE R FRHIME—M,

£ ShardingSphere H', ¥ Schema Y77 N5 BRI —#l, E RHZHE Schema &M —HEIEIH,
[Klitt, ShardingSphere FFZ2R FH F /£ SQL H 5 111248 Schema iy HSEHYEMEE Schema,

ShardingSphere Bt A Fi{E DQL #1 DML & A Schema, © BRI SHRELHREEEHIEAH
i Schema, f5/40:

SHOW COLUMNS FROM t_order FROM order_ds;

Schema I E1EHZIGIZH Schema R HRMBI AT X, K5 NBEHEKIIN — D IEFIIE L

Schema,

Gl

AR A IIBEA PR IEE PRGNS E—MIE U ShardingSphere 75245 F A I I R EUAH
B, (IR RAEEIL &Y SQL IR [H], XAPE N £ 2 2% X GROUP BY #il ORDER BY, #5347
I, FRZEMRYE GROUP BY #1ORDER BY HYFEITUHI T/ 4HMHE T, (HUIR LG SQL HEHmt AR
For A HE I, WIFRZEX RS SQL M7k . JoBE— NEgA SQL i A4 RIAHF AR s g Rt:

SELECT order_id, user_id FROM t_order ORDER BY user_id;

HT ] user_id #1THEF, EEERIFAFHFPFREREWIRIE user_id FUEEE, 1 LAY SQL /ZREEIREN
Bl user_id HHEN, RILTCFE#M,

RGBS RIAFF N RS, MFZEHTH, LT SQL:

SELECT order_id FROM t_order ORDER BY user_id;

H T4 SQL HH AN & EAELE RIFH PR EIRE user_id, [KIFRZEX SQL #HAT#MIKE . #h]
ZJEH SQL /2

SELECT order_id, user_id AS ORDER_BY_DERIVED_O FROM t_order ORDER BY user_-id;

HS AR, MRS FEERRAIS, N2 ef4h e, MH, 1£ SELECT IFAH & * /) SQL, iR
PERATEIRE RIEEEAS, R — MOV E2HT SQL #M1Ib7 5 :
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SELECT o.* FROM t_order o, t_order_item i WHERE o.order_id=1i.order_id ORDER BY

user_id, order_item_id;

BAURIEAE t_order_item RS order_item_id 3|, HFAARIERAICEIREE A, ELERIHFFR,
HEF WA user_id 2 F1ET t_order RHHY, TEFHEAMI; order_item_id HATE t_order H, [RIMLFFERS
Hllo #MZ JEHY 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;

AN 55— G TR AVG REREL, TEmHg =T, [ avgl + avg2 + avg3 / 3 IHRESEHETT
AIER, FEKBEH (suml + sum?2 + sum3) / (countl + count2 + count3), XHLFEEK LS AVG 1Y SQL
M58 SUM 1 COUNT, FFTESRIAIFIER I EFIIE, FIanbAT SQL:

SELECT AVG(price) FROM t_order WHERE user_-id=1;

RGN

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

SRIEA RENSIEI S5 R ITIF WA T B ME,

Ja— MBI ZE ST INSERT A SQL IEAIIN, anSRMEHEdRE B £#, BLHREATHTEMN, H
R R B3 R IO R o N7 TR TS ME— Y, K ShardingSphere $24E 7704 20 B 8 5
AR RCR I, BT DOEIE b4, LEEER 75 ez A R0, BIRDRE A =X B 3G 3 BEE AR 2 s 22
WA B TR, oM B FEAESRIBAE T hitid, XREHERS SQL EHKINNE, %
BIGERH, RIZFR t_order HIFEHESE order_id, JH4AHY SQL :

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

AIDVEE], BiE SQL Wt REUE B T, B EEHEAE B1THFEH, ShardingSphere ALE H 1 EHE/5,
SQL 5 H:

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

M5 J5 1 SQL K £ INSERT FIELD A1 INSERT VALUE i 5 ¥ 434 0 == 88 371 4 A% DA N B Bl A2 B B 38 ==
HEE, IR SQL A xxxxx T H a4 A B 1 F3HE,

4n5R INSERT Y SQL HHF AR &R FI4FR, ShardingSphere AT DAKRYEHIMT S £ NI AR R IT/E B
AP b, JFASIER B TR, Blan, BRGH SQL h:

INSERT INTO t_order VALUES (10, 1);

25 Y SQL 5 AE LS AEHIAI I AL i 1 48 = R e] -

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

B TR, I REH ST AHE SQL, MARELESHIIRNA, THHLE SQL AL,
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7y UEIE

MENEHE AR B 7 TR S BRI = B AR, i 10 58dE h—i1, BGE 2 i, £
Fr IR RAREX LIMIT 10, 10, A3 2 5 BAREHE R S5 R AT 10 25802 R IEMTY, 256115H0H, 75 SQL
N

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

TERERT AT SQL A E B 72 TUHUTES R,

t score 0 t score 1
100 95
90 85
80 75
HifER | |
t score 0 t score 1
90 85
80 75
UEI#%%! |
85
80

L E AR, BZERIGMDR PRI B RIS 2 A5 3 FREHE, MI%E 95 Ml 90, HITFA
TR SQL HAEMEE N RIS 2 Z5F158 3 25854, B t_score_0 FRHIRENA)Z 90 H1 80; Mt_score_1
KRR 85 1 75, [KIEHEATEERIAFFNT, HEEMIREAT 90, 80, 85 #1175 ZHHEITIAH:, AL
RIAFH TR E LK, #AFATREIRIFIERIIEER,

i
EFRRIE R R RS 0 LIMIT o, 3, IHHATERTMITEEE, HaiEHF &R HIEmr
. TEJER T AT SQL T Z a7 ITHUTE R,
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SELECT score FROM t_score ORDER BY score DESC LIMIT O, 3

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

RRE A% B B &R S HE, (M LIMIT 73 0077 AR, A1RZ 7575 R] DU 68 A LIMIT 34T
DI HATMEITICSR R ST R KRG, s By RS 1D /Eh MR E AR 2
e,

IR RBIER, WREHSMAFNTRBE SQL, NAFBEKTSHEFIRAF, THALE SQL KH,

fHESR T

FERE AL R AR SQL I, 4N SR ARIEHRZES 70 A i), AR ATREXT SQL TR S KB L4 22 R
HNBEAEES, WmARESERREN AR ZAET, EWETHRIER T AMEET SRR DR
B, MASERT AR, TR ARENLAAUE 2 R0 R IR, 256158, 41T SQL:

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

(BRI AR IZIE order_id FUFHBE N N ATEY, URIXS% SQL HIIRAMTIEL, RIRkIEEH
fEFESER SQL BIHAAT, WIS AHRIIES, BRRARE T &SRS e
WIEAIH, (B ETUREBURRISSE A G, RILTRER: SQL 5 h:

INSERT INTO t_order_0 (order_id, xxx) VALUES (2, 'xxx');
INSERT INTO t_order_1 (order_id, xxx) VALUES (1, 'xxx'), (3, 'xxx');

0 IN FIE SRR ARBEIUEE, A IN BIEF A2 SEEIRE SR E R, @I IN ElR%
H, AIDAE—P RS EMERE, 40P SQL:

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

K5
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SELECT x* FROM t_order_0 WHERE order_id IN (2);
SELECT * FROM t_order_1 WHERE order_id IN (1, 3);

A DA — A HR T & 1 YERE, ShardingSphere BN I RSB KT HKIE, HERIKGERE:

SELECT x* FROM t_order_0 WHERE order_id IN (1, 2, 3);
SELECT * FROM t_order_1 WHERE order_id IN (1, 2, 3);

B SQL IUPITEE B IEMRY, (EFFRIBEIRMIEBRCR,

es’s
RS B H BRI W IR PERIE O S, XHERERH TR A T B B BT /AR LA
AJAFFAL,

HA R

B EH BT K SQL, WITER MK . HRG—IRE MRV HEER)G, WSR2 H i MR A,
WFETRE RBNEESRIAFH . BRI TUE B SR G A D EET, THEDTUERNRE, TR
BURMER 1 FTHAI, REMRER TNBARENET, FHEYE T M40 58RI TCIEHFE,

HiaWE PR R

ENCNEE GROUP BY 9 SQL 14/l ORDER BY LAKAN 3 4HIGUH A RO HE e WA HEFE I, A TR A AE I
HEAFRAINH . AR, RO RN IS TIN5,

B 5 R ERALEATR o3an R EFTR,
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RS 5 IBTREE

Schemal

EEEREAN

BHRI

7.4.10 HfT5[%

ShardingSphere Xl —& BaILAIHITF %, TSR HANE 22 I RIE K SQL %24 H US|
JREEIRRHIAT, 2RI SQL 1@ JDBC iR RIXEEURFEIT; WIFIEEREHITIE R
SRR BRI R IIT, EHE R PHER ISR 02 DU A & T AR OTHAE,  DAREROR PR 3 & LA
FIER R, U750 HRE B 3 i PR IR S TR,

HERR

MBRIRIEHRIRI A LR, V55775 R A B R N A AR, ERES A ROPT Ik — L 553l
Z S FBIR, MIMREHE R ER R R AR R, DABCT RN AL 55 B IE B Vi) Repll 2 A — MRS
IR D RIBOLT, —FRAEE 2 A RANZHE SQL K L (£ R FE AN FIRAREESL SQL, 41
REFFEAESL SQL HH H — MISZANERE, B4 —IREWTCEER & 5 I 2 BB,

MHITRERIMIER, N2 BRI BIE SR, °] DU A 2 LRk i2 1
PITRER . BN BURFERTT RN AVZRE, ATLLRE 1/0 IR FEFHTAL B, MBI 4ERi—D
MSZREHR R, ICRET R I R A EWATREIR I E N, MO ABUREER:, RERRaER
SRR ERIS I, R ZRBUH N BRI A shiirbn Bl AT

DAZERER N bn PRSHEATEE RIAFFRIT R, PRz MmN, el REdE 2 BUNEENTT, 7 A
AT B A BRI, Em R DB B SRIR . S TCIEARIERE Do A &R A — DL BUE R, T
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T EAE R ZER PR AR N — sk RVE WG RE 210, K a0 &L RELBINEENT,
i, BRfEA DERAFAATE, fEg s MR NAF I,

— 3 TR A BE R R GRS AR A, — T3 TR SR A S AR RS OR D AR R N7 B IR A T &, 4
AIAEFRGF & Z [AIFIX R, 72 ShardingSphere PAAT5 SR ZMARAY A, BARKM, WI5R—5% SQL 1E4
1 ShardingSphere 73 G, TaZ R/ EREURAESHI T T 200 K&, B2, BIEREOIE 200 MERIFT
T, ERERRONE — MERRITIITIE? BRI N EENe?

A B3R5, ShardingSphere #2457 —Fhfi 8%, B4R TEREN (Connection Mode) HIMEE,
KEX 5 ANER N (MEMORY_STRICTLY) ALZEHZIRHI#ER (CONNECTION_STRICTLY) XM
EUi

P BRI

ARG S22, ShardingSphere X — R ERTFE % 1Y B RIS R AMAPR T, ANSRSEFRHITHY
SQL T ZM BRI BIFF Y 200 SRR MIERSE, WIXHEIKROIE — MR AEIRFIER, HiEd 2480
TR, DUOREHTRCER R A, F BAE SQL IR S T, ftieisEim=Na4, ARy IEHI
PR Tt BICIRE SRAT BET3 [ W

JE BRI X

i ARG S2 /2, ShardingSphere F™Ag I — R BRAE AL SR AU B PR R B R . ISR SEPRPITHY
SQL T ZX AR S BIFFHY 200 SKRRMBRIE, A2 R 2 AIEEME—RUEHRZEIERE, FHAH 200 5kRATT
AEFH, IR UERIER R 0 B EN R REAEE, 55RR M 2 SRS AR R IR, HENER
FRRARAEAT IR R QI — I — R RE BRI, X AR RITAT DARTS LR — R SO Bfim e e 4 o P i 22 ok
AR, AR A ARLIERE AR I TT

NAFRRHIEIEH T OLAP #0E, ] DUEIE RGN Ba e I RR R Rt A&, R RHR IS
FIT OLTP #fF, OLTPIEW A7, RMMBIR—KF, R mEE e, UARIETEL
ARGV FE R TR AENS $OE Z MO R GE A, SRR kR,

Fah T %

ShardingSphere FHJRF i AR RIPUE RS ECE, LA AR B Dk 55 RISE PRIz = oRik
FEAEFI A7 BRI AR B R PR A 2

XA TS SR R MERTIE B R PUE DR, (S P T X AT A FRREE L5547
R RATIERS, XTCEEEIN T P4 ShardingSphere B2 SIRMEHIRA, FHAERMTZE,

XAf—7 0 AT R, R AR DAL SR RTA LR, R EZ RGN REI . TESKPRAY
EA7 R, EARE SQL PAK AT 28K, RIS LSRRI, IXFR IR R (e nl e
RIWAEVAFF, MRS RN AT RE e R AR A, BAACR AWM SR % i P #£ ShardingSphere
JEEIZ RIBCELS, TN IZIRYE SQL MG RAF 2R, RS IUE R,

MY REARHT A B A ARG AR BN A IX D FJ7E, - ShardingSphere $21k H H L IIT5 AT
B, FEHPERHM TIERE RS, FP R T RATBR A RFTE NS Z R 2, TR
I HAAT 5 1 ZE AR 4 AT 7 53 B S B A A T 75 5
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BT 5 | B R R BN Al B 85— IR SQL RAE, #X R SQL 1EK, BzhfbiiTs %
BB RIS s IR, METSCIN TR, JF B R A L BB T, DUREIG TRz HAD
SRR, EN BaPiT51%, P A FRECE maxConnectionSizePerQuery BIR], 1%S¥(5%
R IRE I EAE ZE T e VR A S KRR

PATTIEE I R HESFNAIT DT B
HERFITEL

B RES,  ERBA T ITHIRE. E0 NERE S HMPITRITRIEN NP,

SRR LI NEHAE SR OS], P T5 2 RYE maxConnectionSizePerQuery AL &I, 45&
LA AR, ERE YRR, BT EROTR:

1. R SQL Ay F 45 R % H AR IR 2 AR T 04

2. B FEINAR, 7] AN EIEELFILE maxConnectionSizePerQuery MR IFIEREIA,
MEREF BT SQL S &S RA, FHi+8E HARIE R IRAIERH R,

RHREZEIRRVERHESR

/

SBIEREEEEHITIOSQLEE = P e Z TR L HITRISQLERE

maxConnectionSizePerQuery

\
{=0§32‘,1 >1\ \

Tn
PTEIR RN R R

f£ maxConnectionSizePerQuery SLVFHITERIN, Y —MNMEZFBEHITIVIERE KT 1 1, BRE a1
AR TCIE R A N RS R, WA ACRARNGFEIRH, k2, H—MNMERFEPITINERE
EET 1N, RS YATAYEEE e ] DARFA M N B EES R, Wa] DR AR,

B RHERERARNERE, B S PMHEEIRERN, BRtEk, F£R—X&ERH, WREHE—D
DA EREEE, BOEERERNERSEAA—E 1, ETaERIRE S AR,

T BB RS R HEE RETE P TR BTT,  HRURIREE s R th A 2 R A R
RUBORIY, FEIRIUER AR, RN Z BB R, WA —& LR RSB, E2 NERMH LR
XTTREIRE R IR, RS A USSR, 3B R LB A,

B, (R —RE R EER —BURE LRI MR SR, FE R R — MR 3R
#ifl, MARTREHIIA R A CIRIENZEHRIRN 1 DEERFEER, HERIS — MR FEEE; i
1 B MEAE R BRI EIRIENN — DRSS, FF RS — MR R AR, Qn SR AR %
BEHEM U R RIEE RO 2, AR 2 DEWIERRKANEGF TR, FEER TIRRBIE L,
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( Z4= Connec tionl
nnection

ShardingSphere 4 T EGALHIY IR, FEIREEAEEIE RN AT TR, EAfEQEHI T ITR, B
JRF PR 77 R — IR AR BA IR SQL 16 KR A iR RS, s T & I RAREEIER 77 B IR AY
ATRE, HHT AR R EAE AN, R BRI N I BT I TBUE, 2F#(X ShardingSphere )
%, I, ShardingSphere fEIXE#FT T 2 siffife:

1. BEERBUE — M TR 1 MRS REAIRE, ROV IRANGR BRI 1 MERE, WA ZAEM
MERMEEFEFRNT R, TRIE, AT KE OLTP BYHRAE, #EMH ) 78 i 20— EdE
R, XERARFALATZRTHMAIVIRS, MDA THENE, FRTEHESRSTAIENR, 5
55y B AR a2 N,

2. AEN NAERR FE N A A TR BUE . TR R RR AN, AT & S R KRR RN
T 2 JE R B e R R, RIS 27 AR BRI A Y [ R,

PATHTE

ZH B T HIERIAAT SQL, "B A A PITHIVAFH 4 R EAE MNP B,

DHMTRIES AT BB TRIT D H PR B REFHF A IITIIE, FHERPITE R R
DERAKEEM a0 PITITAREA, AT IPITRIG SR, PUT5IEOOEFMFRIAE, e
AROFEFRNTHE, ShardingSphere HUHAMALE, 41 AAAFES, WHEEIGESE, X174
AUSEPE, FRRETAHAOALEE,

ShardingSphere IS £ AT HERS BT BLAVIRIRAE R, LRI e R ESRNTIFEERE, IR
HGEEEERIIF51%, DT TP T I,

PIT SR RAALERI X 2 40 T E TR,
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L ~ . Hene
i g ST — EHEE —— (Zatl | )

[ |
SHAESITR [ HEREIRERT IR ;

7.4.11 JHFfE5[E

e MR T AR 2 BAREE RS, HE O — NSRBI IEMRIR IR TERE i, FROvESRIA
it

ShardingSphere SXCRFRUZERIIFF MINRE Eoromiln, HiFe, 4. /2 iiIRE s MR, ef2dam
FFERFHIRR. MERXIZY, wIorhialadt, WIS I35F, FaAHMAEIFR IR,
B VA5 AT AR UAFF A AR A 2 B o — P RIAL B,

F T R R IR [RIY25 REE R IR ZRIR I, HARERATA WEEE—RIEMBEENTH, [Jit, i
TTESRIAFFIS, 1 B R [R5 AR R 75 U TR, REMEMCRIRD A ITHAE, I3 75 XRfist
JEE N

FIAIF BRI RN REHIRIENN LR, ARENSIEITR AR sUR FIEMA R R LR, ©5
Bl R A RNR ISR BT R G, @, Hir AR AR TR r —Ff,

WA VAFH MR TR 2 45 R BRI T A BARAR D H A E N D, FEd gt —m 0. HiP AR EFIT
B2JE, PRHBERRONIZS I RIREIRSS R A,

M AR A RS R BV A TO O DIRENE R,  H RIS AH G 2 TWAF MR EIFFX 2 fh

KA,
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i 9

ERENREEAAFHF T R MRS RESH O — DR AGERAAT, 751 7e RBER P 1 AT
REEREZ )G, BHRITTRER N, 808P T — MRS RER AT,

HeF I

HF7E SQL H{71E ORDER BY iEf), HItEMRATIRER SRARFH, It T Z a0
Hiebrta SR EEA THE P I AT, XA S TN 2 M PR BEHH THER, FHEP R BoE & it = ok
R

ShardingSphere TEX{HEFF FIEWHEATIAFFI, Rife a5 AR L AT EHREEAT AL GBS Java Y
Comparable £ M52M), FFRFHBAMITHRINS, FFUGRECN — R BAERE, TR B T as SR Al
R, FARYEHTE bR E R A SE e SRR B CRI AL E R,

JE It —/ M F >R 15BH ShardingSphere HHEFIA3, TEZ— /Ml 2B THF IR GIE,. EHRER
T 3 KRIREIR IR RE, BMEIESRECERIE BT T, B2 3 MURGEREZZTF
Ho ¥ 3 MEHESE SRR S AR E M AR EHATHET, IFIRAILSERASI, t_score_0 HIEE— M EHEE
K, t_score_2 SE—NEIEEIRZ, t_score_1 I —NEUR(ER], R IEHBAFIFRYE t_score_0,
t_score_2 fll t_score_1 B 77 X HEFBAFI,

score score score
T _score 0 T _score 1 T_score_ 2

100 95 99

20 a5 a9

80 75 70

Priority Queue

T_score 0 T _score 2 T _score_1
=——x>100 =% =—"> %5

S0 89 85

80 70 75

NENEIL T HEAT next VAR, HERPVAFF RAMAEITHY, B B rhBATA A E], #1758 —IK next
VAR, HEEPASIE AR t_score_0 FF 5 HIASY, FF HAF Zpiipbrasiafo@diaE (a2 100) &[E
EEWRF U, HERFAR L), BEHTRAMIEEBAS, TSEPPATIESAHRYE t_score_0 AT
AT RS SR EFR AR BURE (X EZ 90) BHTHY, MRIESATEIE, t_score_0 HFITESINIHRSE —
i, ZRIPAFIFRHESR 28 [ t_score_2 HYEELS REEN B aIHEE 1 S E fL,
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TEMEATH IR next I, HFTFZR HATHIAEASI E ALY t_score_2 FAHIAF, F EAGHEHRSE REFEAR
fRERIEDR I % P, F NS, RSN RASIHERN, DAURHE, H— P aREFERFEIE T,

WTETHEFHR AR,

t_score 0O +_score_2 t_score_1
:Dl 00 z:'|> 99 I:D 95
S0 89 85
80 70 75
next
+_score_2 t_score_1 t_score_0
N
sy o == 100
89 a5 —
70 75 80
next
T_seore_1 T_secere 0 t_scere_2
95 100 99
35 x::> 50 x::> 89

75

20

70

AIER], WTHMIRERETHNEIE G, MEBHEaERERETTFREIT, ShardingSphere 7t
TR E B IEE AR AT HE . B ABRRAIAHATX, IR next SUREIE—IEMI—4%
B, BOREITE T AFERIHFE,

MT— D FERVE, ShardingSphere FIHERFIAFF, TRAELES HEE RE AR A R R A 7
T, P2fEE MRS REAR Y, BRERAAFN, Bl ORDER BY AY SQL FTikHL, HiHZTs
BAEIREE R ELATIAR A RIE, EREES IR NTERAE HAEMIF ., R RE
HITEAREY 8, R TR ZR BRSBTS PAFIHE T, TR A HESIAE S & A RS SR R
A RTRERZE TR NSRRI,

I

DRIFFEERANE S, B NIRRT HIAFMAE 2 HIAH, FX o HAFFZERK SQL iHF IS 7>
T 7 BLASHEF I (ASC B0 DESC) AR — 2, I REIEIE P17 )R A REARIEH BUE A IR
o

BT, REARIERIE 2 Fr, REWHUESHENEY Oy TRRELN, ~HEELIHEL Mo
T SQL AR Z LR E 7y, AlIEITAN S SQL:

SELECT name, SUM(score) FROM t_score GROUP BY name ORDER BY name;
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AT S HF I 2 —BIEN T, BSREEEZESN), ARS8 E TS MESR
LR LTS BURE, Bta] DERAFRIAH . W N EFTR,

T_score_java T_score_go T_score_pythen
name score name score name score
Tom 100 Jerry 95 John 99
Jerry 90 Tom 85 Mary 89
Mary 80 John 75 Tom 70

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

PriorityQueue

T_score_java T_score_go T_score_python
name score name score name score
Jerry 90 : Jerry 95 : John 99
Mary 80 John 75 Mary 89
Tom 100 Tom 85 Tom 70

TR, BESHRIAHEC, TEREM T AT next AN, R HIAFFRINAHTH,
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T_score_java T_score_go T_score_python
name score name score name score
E:_i:> Jerry 90 !::>J'er'r'y 95 |:>J'ohn 29
Mary 80 John 75 Mary 89
Tom 100 Tom 85 Tom 70
get next
name score
Jerry 185
T_score_go T_score_python T_score_java
name score name score name score
Jerry 95 ::>.Tohn 99 Jerry 20
;::> TJohn 75 Mary 89 = —_:> Mary 30
Tom 85 Tom 70 Tom 100
name score get next
Jerry 185
Tohn 174 T_score_java T_score_python T_score_go
name score name score name score
Jerry 90 John 99 Jerry 95
== Mary 80 =—=>{Mary 89 Tohn 75
Tom 100 Tom 70 = Tem 85

I E RN BT, H#ATHE R next AR, HEERSIE AT t_score_java IS BHHHAS, FF
HAEDAERN “Jerry” HIHAMEREHHEIE—FFHAS, R T AR “Jerry” KR
W8z IG, HATRNMEE, e, EFE X next AL RE, BUHMERER “Terry” MEUE,
SRR, FrAREdEas RE IR T EEERE Terry” BN —DARIEIEE, HHRIEL
fREE R YRR ER TR T, B, BE270ES MK “JTohn” HIMHEXEESRENIHE
FERIBASI I RTS o

T HIAF S HER IAFH A UL T P
L. ER—RIMERR 2 DRSS AR 0 7 I R B s e O
2. EHRERIER GRS TR AR,

XA H T — BB, BT RERIRIH RSB EIFRES, I TE iR AR
HFF, FTERFE S REEIRNEEANFTETOAMR S, B0, @S IS SQL KB E L/
ISP i oy AN EY (45

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

IR BAREE SR B H R 5 HE R VA 5F A0SR I B~ 300 B RES I R A 25E — 5%, RICTRIT
linsaWE P
34 SQL RS HIBAN, HYEFFEEBIEENSKE, Hp iy~ —E 5 2=y —28. BEhTHE

FPIEAIRIERSS, WIFoRIEE SQL H AEREHFINF. [Hitt, ShardingSphere JEIY SQL MEALAIKS, EHalE
IS 3 HI—SAEIHER I, EHRERNS W THFEAERT A 0 IR 77 AN R HIAFH TS
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Rat

TR DHAFICR A HITFF, *NERERBHIEEEER R —2H, BR 7 r4HRT SQL Z4h, AT
PR SQL BRI DAEIR SR, i, REFAFBAEZAMANIEFHENZ LIEMKAFHEES, H%E
WiERER, REEERT PIASON R, SANFRPEMER 3 FiRAL,

FEERAU R IR & BREUR S MAX FITMIN, ENTRZEN &P RIHNSRERIEET IR, 7 HERR AR
R MERTAT,

FNRRIRR G BURTE SUM I COUNT, “EfTHRZE R & — R ALE R E BT R0,

RPEIERR AR EE AVG, BiEd SQL tX’5 [ SUM FI COUNT #EATIHHER, HRINAETAE SQL K
HHAEPRE, SEER,

VER

SRR TR IAFFEIE AT REREA T 70 T 73 DT URIEANAE HoA 2R | H%EHRES, ShardingSphere
e It A b AR R I B 2 SRR T 0 TURE S0 70 DA S S T AR B B e

ShardingSphere H) 7} TURELLCA i FIRE, HAPEE I TUEHS EHKENF. £
Rz, B LIMIT 10000000, 10 X5 N LIMIT 0, 10000010, A BEMFIEHEIRAEMME, HFP
EH A 574 ShardingSphere 2 KB ICE X HVEIEMEE NS, &R TR XS b, HSE,
I VIR R B AT, SRR AR N A NAE A X —FE O, s R, 1
1T OLAP Y7341 SQL, A A KENEREIE, EEZMWHTRKENITE, DRV REER™ NN R,
bR T WA AT R Lz Ah, HAth B SR iU R dRSS R 4, Atk ShardingSphere &id
THEERER next TR LRI A EEE 2L, HASRKHEANE,

HFEINFZEEZENE, HTHFNTE, KENEIRNATEELHZ] ShardingSphere FATEA ], K,

KA LIMIT iXf75 00 01, HF AR AEstik, BT LIMIT - ARRIEE RS & WEEE, FIHnE AT PURIE ID
RS, 18I ID AT 0 TUZ AT IR TT 26, .

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

U@ ] EIRE RS R RG — 410 R W ID AT N — & i, filan:

SELECT * FROM t_order WHERE id > 10000000 LIMIT 10;

A5 [ E R AL ol R
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s\ HIEH W REFESEEH

s e 2T

(A=l || A%F )

=" I3FHLERE
el (et || 79 )
BRP}A
oFH ERIFH RE3F
THERR & H
COUNT&SUM” AYG AX&MIN
ZEH g BYERH B R
7.5 NS
7.5.1 S

AN FE A28 Apache ShardingSphere )7 745555 I S M R B
o BT XA IR B S
« FF Seata MM FHSS

7.5.2 XAH%

XAShardingSphereTransactionManager 7 Apache ShardingSphere (73 i N E 551 XA SLPI2K,
BFRENTON ZEIRTRHATE MG, JF BRAEN ES TS, PR ERIRER TS BARK) XA F55
EIE,
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Access Layer

ShardingSphere- ShardingSphere- : - 5h°rd'"95’$\h9m
JDBC Proxy H ‘ ransaction anaggr
: ; o
config 7 77777777777777777777777777777 i SPT
DataSource XA DataSource F‘A ShardingSphere
Pool Pool

Transaction Mgnagzr‘

Actual DataSource

v
wrap enlist | YA
Cennection ——>® XA connection —* XA Resource

‘ Transaction Manager |

! S -

XA Connec‘hon Wrapper

JTA Tr‘ansac‘l‘lon Manager

MySQL Or‘acle

Atomikes J L Bitronix

PusfgreSQL SQLServer Narayana

PIVEEGL

BB NI set autoCommit=0 I, XAShardingSphereTransactionManager ¥ B (KM

XA HEEHIITE XA /%5, LAXID IFER# TR,

PITHESE D sQL

XAShardingSphereTransactionManager KR EZERE TN M) XAResource {1 EI2Y 1 XA 55
G, S EHSTEIMELR I XAResource. start M BEHRE, BUEZFLEIRE] XAResource.

end ML ZHIMIFTE SQL #1E, SHHRICH XA HS
il

XAResourcel.start
statement.execute("sqll");
statement.execute("sql2");
XAResourcel.end

## Enlist [ERPUT

## BRPIT N sQLL
## BTN R sQL2
## TERMEPUT

B sqll fl sql2 S BHARICH XA H5
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PR B IR 55

XAShardingSphereTransactionManager fEREIREHE NGHR R LG, SRFELFRK) XA HEE
TR BNE, H5E AR IR 20 Y AT AR P 1Y XAResource, 3% 1% XAResource.end
152, HUDSRICEH XA FEILFR, HESMIREIE prepare 152, IWEETE25 XAResource 225, #
Fitf§ XAResource FRIRES RN IER, WA commit {52 THRZ4ERS; A EE XAResource HJ
PRESRA R, WA rollback fELHATEIR, TEHSEMHAL TGS, 17 XAResource
AN FHEESIESKE HEHTE, DRI BIRIER M, FfEdEss—8t,

g

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

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

7.5.3 Seata Z1LH 5%

#45 Seata AT HEMN, FTER TM, RM 1 TC RURLRIRE A Apache ShardingSphere A7 NEH 541,
EBRZEG IR L, Seata JEII X112 DataSource M, 1k JDBC #1E R PAR] TC I FEIE . [FIFE, Apache
ShardingSphere . 2[Hil7] DataSource 1, A HAFEENEIRFEHTR S, K, * DataSource
BIEERNET Seata [ DataSource J&, FhAJ AR Seata AT 55l A% Apache ShardingSphere Y453 7 2E
SH,
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Apache ShardingSphere

Transaction SPI impl

[ scataATAPT | i

Handle single/multiple logic SQL

Linit 2.begin 3.sharding 4.execute 5.commit/rollback

SeataATShardingSphere TransactionManager

— ] 1 E: T | E (|
. H Sharding H ‘

Proxy DS EM begin H |3 TM C/R
| Ere®S | Noegn] [ RMS | L

Wrap actual ds

Gl L4

H % Seata LM SN HEZINT, HAFPEENEIRIESREE seata. conf MIALE, 1&RCH Seata FH55
FiE DataSourceProxy, 7 HIFMZE RM A,

INEESEE =

TM il 2R HESHIAF, TM B TC KX Begin 162, KW E/RFESS ID, frE o CH5md &R
#5510, Z5EI2RFEFT; RFFEF ID KL N FRAELRTEELRF,

PUTEII A sQL

AbF Seata £ RIFESS IS SQL JEIE RM £ K undo BLBR, FH &% participate I8 ZE TC, MMA
F4J5$55H, HT Apache ShardingSphere 77 Fr¥/ SQL RENZ ZA2 77 AT, KIHEES Seata AT
HEN, FREEFLENFERERIET2RES ID L UL,
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PR B IR 55

$2%Z Seata FHH5M, TM X[ TC KX 2R FSHHELZHARIGS, TC HHELRHS ID hETE > F

ST SR,

7.6 BUEITH

7.6.1 JRPHIGHA

H BTAT RIS MRS S0 ] — D s R A SRR E IR H A,

XA A DAL
L EREREY, FRRdERA AR,
2. IERRIBTC R ;
3. B ARIE R
(A IS A7 A — e IR AL
L. N AAFEETTRIRS &
2. FTERBUEAR T Z R H,
— RIS DU LA 2R B

1. RS
= X LN .
2. fFEEHRITMBINES
3. WEBIRRD B
4. ERYHEHE.
DB Cluster 1 DB Cluster 2
Before 7. Switeh Database
After o
t_order_0O
4— 6. Stop Writing *i <— 1, Emit —— i o ik A
ds_0 ShardingSphere Proxy
After
t_order i
2 Crz(:l:e. Jab ds_2
| Migration Job : Tbﬂfﬂm\\ 1_order_1
: LM—/i Shard 1_order_3
—— Read —» b 3. Inventory Task >> 4. Incremental Task \/
ﬁ - TE t
P 3. Change bata Capture (CDC) /1 \ﬂ‘

—

7.6. BUEITH

361



Apache ShardingSphere document, v5.2.0

7.6.2 PATHTELH

HEE T B

TEHEE, BURITB ARSI TEIETRIEEE MATR RS, RN ETEEEIENST. HEMAN
0%, HERERIEEMNHEPIRENFITE, SMESHITOH,

{7 ARSI B

PATEMER I BAR MR B EERTEAESS, FRITBMBCRM IDBC WA, ERMIHIEIEL
i, ETEE A ST S H bR,

4 REURE R B

A7 BEARITAEFE SR AU R SZ B EE BT RESF KSR, I 75 SO0 IX B 1] PR L 55 1 A s
BATRIA . ASFIEEE I B BRI AR, (A B8R T E 0N WAL H &SR AR s 4dE
fARTIRE,

» MySQL: T3 f##T binlog;
« PostgreSQL: KA BT HEH test_decoding,

IXEAIRA I B AR, FIRES AR R E NG i, S BRI R D 52l (BT
WSS RGERIFLL, HEEBIRRTWRD, AR THRE,

k2O o

FEUEIT B, ATREFAE—E M RIS st L, @ R E BRI H ik, EHFCLE REFnX, kK
ST PRI RS, TR R R 2.

XA B AR BR T PR A 7R 2N B T — B U BE &, fiNe e, BdEiEsse
o AP A] AR BRI R EE 5 i B V) #: %] Apache ShardingSphere,
7.6.3 HXZ¥%

TRt B

7.7 BHEINE

7.7.1 CPRFR R

Apache ShardingSphere JE X F P 5 AR SQL BEATAEMT, FHKHEFH P $2 LAY M= M SQL HEA 7K
5, MISEIDN R SCEAREATING, FHRFE SR (A1) S R RN 7 E SR BEdEE, (&
WEHRR, AR ZEF R &SR, FONHRE, SRR ENREBIRIREIZEH . Apache
ShardingSphere Bzt & EAL T HIRMNZIERE, LEAH P IR ESIR MRS, 468 SIS
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TRARREE R INE BdE, EAh, ToieR EELRI S HTINESOE, IR BV S ERINEIEE, Apache
ShardingSphere #8 ] IR — B 52 & IS 5o

JDBC &fca%

HEEREHORE P R SQL #ETH2#k, JHilId SQL IBIEMAT 2R T, BifE SQL 17704, FHKIEHR P&
NHIHIEERRII, 4 H 75 08 ) = B RN e e FH N s SRR H PR B TN B A 5, S IREEL
PEEE1TRR B, Apache ShardingSphere 244 F & SR INBASGHAT N2 G A& 2R BEARE; IFERP
I, RSOOSR B TR G IR M4 2m P 8IS RO AR R A B, (EH P JERR
JEFNfEAT SQL. BRI, BHEMERAVCIISRE, BUGTE S @ BE — R RN & £diE.

R

VR ERRE R, BMNTFEL TR TINEMRNSEE, KRN ERENEM, NELE %D
NPUERsy: BHRIRACE, MEERACE, MEREEDAERREELE, HIERNNER:
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[ ]
HiEEmE
A=
 EE— AES/MD5
/RC4/SM3/SM4

ID=EEEE

o — FAREEY

h ] |

. i EERIENF) , |

IERNESE —— —> legicCelumn — EERRREE,
i ] | | o

§ e | |
*——F% I=EEESE —— plainColumn > BTSN
i ; B &R |

i |=sea szl

e cipherColumn — BETEEEE

o o
| iEEnEAzl (ESL |
—— assistedQueryColumn —>51l) BT iFfEkEENE
_ L R, wit

—
5 query.with.ciph R ESERIN=ET

[ ERREEE er.column Hifl, BRiATrue |

il

BRI E : fEEdETRICE,

IMEFIRRLE : A 2B B TINRE . H AT ShardingSphere W& T AR HIL: AES,
MD5, RC4, SM3 Fll SM4, Fi/iAn] DUEIS S ShardingSphere $2 L1942 0, BITEH —ENREBE,

IERECE : F T & 7F ShardingSphere £#E2% I FH T 72665 S8R (cipherColumn)., {4,
BILINRE (encryptorName), WM FEEHBIE WELE (assistedQueryColumn), T4 HE %
hnf#e (assistedQueryEncryptorName). M1 T2 A ¥dE (plainColumn) PAKFH F AR FHIE
MHIHAT SQL 4%E  (logicColumn),

R FH P AR RN FHAT SQL W5 (logicColumn)?

FATAT AN A S AR AE BT SOR B, N AR A 2% H 2 7 B kP 2 R 254 ) i 25 Ak
B R SR B A P RE SR R AR IR R AR SR 7 % E) plainCol-
umn, KE AR 5T cipherColumn, BN EIWEIEF#F] assistedQueryColumn, it
A&, FATAAE A P RIIE plainColumn, cipherColumn H1 assistedQueryColumn HJfZTE
FEA, ATRA, TR EE F P PR — ISR S RIS, IXNFIRT DARE B3 i 2 4 A LS
Hl|, 'ER] UR B FER B — N ESEF, WA DORE, S AT AR 2 SO i E 8 2
Y plainColumn, cipherColumn F assistedQueryColumn (%144, & MR plainColumn,
EROKIZEA A, REHE S R R SQL EFX MEEYIHITRE, FHEME
N E 25t logicColumn 1 plainColumn, cipherColumn, assistedQueryColumn Z [A]1Eff
st = R RITAT

Nt A BEX A MHWE? BRI CEGE, BN TIEE RV SSRETCEE. B, LR 78R
IR,

HWBTERECE : SREBIRFER B RN TSR, #C8dR)E, wRMIT XA TRE R ERE
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TR 7R R RSB TIR ], IE2 &SRS Apache ShardingSphere ff## 5IR[El, 1%)E
MRS FRR PG NNERNEL E, RIS o

AP A

ZEBIBRH, RANEHEEEA —KRMUM t_user, XEKRELFFAEMNFE pwd_plain, HTHIKRA
XHHE, pwd_cipher, FITFEREXEIE,. pwd_assisted_query, FTERGHBEIREGE, [FKE
X logicColumn N pwd, A2, HFTESE SQL I A XAl logicColumn ¥1T4%5, B INSERT INTO
t_user SET pwd = '123', Apache ShardingSphere #UZ % SQL, @it H P HRELINHRECE, &
I pwd /2 logicColumn, T2 {EX I K HA W A SCEAEE TN % 403, Apache ShardingSphere
i ) FH P 2 8 471 5 T 1) S )2 B8 P2 R BH SR 26 SCAREA T 1 51044 DA RCERIR RO I 2 L 4it, ARIE]
FfR:
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plainColumn pwd plain

cipherColumn pwd cipher

RIMEH T SR BEAT s AN, KT SQL S IRIZEHRREHIZITR, (E5H R SQL 4w’5 A BHH T
HSRABURRERE . TIPS REEERZE 2 MEERE, B, #8580 Apache ShardingSphere #1T
%ﬁo

B R R TR E R T AR, i BRI, T ERTR,
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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

7.7.2 fRUTT R

f£ TR T Apache ShardingSphere NI ACERAE G, BRI INERCE., MEAHERES LR i T4
o AR T AER N TS5 RIBEIRE R IBAEXN Z iR EINL S s K, XMz
fAlf#iF Apache ShardingSphere IXHF 28K & M 55 7 K2

i Ll 55

WSSt B LS T —UINEIE, AEED LR DL, AT DA fa 8

FRORTT SR : R AERIMNERIR, W AES 5, AREEZEY (HmEMFSS SQL) MEsl (5
fERAFESEE) Ria], BARSIAE S A DR AT DIARFE, I ECENT (YAML #3RR)

- IENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes—key-value: 123456abc
tables:
t_user:
columns:
pwd:
cipherColumn: pwd_cipher
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encryptorName: aes_encryptor

assistedQueryColumn: pwd_assisted_query
assistedQueryEncryptorName: pwd_assisted_query_cipher
queryWithCipherColumn: true

{fFHIXERE, Apache ShardingSphere A7 logicColumn F cipherColumn, assistedQueryColumn
BEATHAR, IRBEIR RIS, REMETE, XWR LW NERTE, WRAPRER
A, X —FEERIEEEE, RFTREN plainColumn ECEHIRT, FEAMMEIREN R EFUR:

el

. o
-
/> ®)) —

N NN BAEX

‘ iR ‘
iR [EIEAST RELE
SRR Ens

Wt BT EaEsk bialT, Bdas R e A KRB L 8dE, IR REUZ it
P SRR S DU A e, anfarib o B R S DU AL B, Anferi b S5 e (N BB R G TR A T TC4%,
BIAIERS

RO SR FEIRBYROR T R 200, BAVERLMXR—T: B, BARIANSHEEITINE NS,
W70 7R EZ HBURIEE. REERSRE LS EMEZE, AMIZRAERISSE
IEFrEERE A, RIS RIA D LR e T, EHEZ ATEA RIS ERE B, HHAEELT
AN B R AT LN R

AR5 — RS 2 AR R . BT — B IR — R RIS, AR IE AR SGOER e
T EABA IR R BIFSCEIR IS S5 A M EIWUL IS, T R naEid 140 MySQL I ME il Kotk 55
77 BAT IR M BN 5 7 (R R WU MR R BE R, FHEEA S AT DOEAT NG A1 QR R 2 2T BR
Bi, XA ISR —E YISO DA B RIIAEE; BULS R — & LB SO DN 2 1%
PR, FEXS bL— BN RITCIR G, AT DA AR (R AL = I B VIR I R, 77 R e nl g, H
BN, AJI. B RARNS, TR TULMMEIEE, AR, MBI TR RS,

WEH RN R BRIER: BORSHEANAE, REFAEERLSRE, BB T2 FEITE RS,
T2, ShardingSphere (M IREBIEN BT A, FI700 3 AT :

1. REITHEHIT
RIZRATEN t_user B pwd FEIHATINE I, 5575 Apache ShardingSphere SRNEFRIENL
[ JDBC £, BZEEANTFRERINOE (FTIEHRHE T Spring Boot Starter, Spring fii44%3[Al, YAML
FRAAR, WEAFES TR, Bob, RE—EMBEEMN, 0K

7.7. BRI 368




Apache ShardingSphere document, v5.2.0

- TENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
tables:
t_user:
columns:
pwd:
plainColumn: pwd
cipherColumn: pwd_cipher
encryptorName: aes_encryptor
assistedQueryColumn: pwd_assisted_query
assistedQueryEncryptorName: pwd_assisted_query_cipher
queryWithCipherColumn: false

AR LRI AT A, B e TR B BIRFER t_user BT —NFEIUM pwd_cipher, H cipherCol-
umn, HTFERECESE, FRFRAHE plainColumn &N pwd, T SCEEE, Mt logicColumn
WIZE N pwd, BT ZRTIES SQL 2 pwd H1T9R5, BIEAIZHESIMIT SQL w5, FrlALSS
RATEFH NS, EIL Apache ShardingSphere, EXHTIEEHE, SHEHAEE| pwd 5, FFEIRHEBASC
AT IR pwd_cipher . A, BT queryWithCipherColumni%E A false, X551 sk
Wi, ARIBEEH pwd IX—BHXHIHAITEIZME, AERERIEER pwd_cipher FESMEE T HiEEHER
HCEE, HACHRAR S E AR

e L& is-iEiBa
/>
SE3 R psz-fs5 FR B 3T IR (ER S
VSRR <ok FE RS
&Hif):iEE]iE 3 B 3K150A3L

W R e IR AR, BT Apache ShardingSphere NN XEE, H4 742 T cipherColumn, [fij
PRAERR T BAL PR B S B EdE, BT Apache ShardingSphere H i} RITHIGTR U T E, 1t
INTRENES5 77 HATHE “pwd* HRHH SRR 70235 A BE A2 16 2] “pwd_cipher®,

2. RGUEBH

HrEATEUE C A Apache ShardingSphere K #SCAF B XA, BASCAFRERIBISCH; T SR B OL55 75
BATINEE S, REChEfER) syl Wt i M7E SR & B AIE e X ERE R X, HE
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TR EIFA queryWithCipherColumn = false, FTAB X —ERE AT, MAEFRITN TIE
RAREVI R SCHHRHATE R, FERMELEH I queryWithCipherColumn ¥ &N true, fEE 5 RS
G, BITEMAGN S —VIIEY, {HZ Apache ShardingSphere EL&AF 1A MERHE ZE LB H 25 U A E3E,
IR EIZG R AT H P BN SEE K, WHRIB SR SCBARF RIS, I e w S E 7
it 2% 5,

BIRIAENL 55 R GIE IR % YR EEE Y, R IR E; (B2, TEZAERIIN Y IH 27— i ScdidE
FHASCH, XN AWE? BE2: N TRBHITRARR, KRR XM SOKIERIN LR, i
FRal DU R A E B ik %5 & D)8 cipherColumn 5 plainColumn, 15214, WK RS
VIR H AT E RN, RS, TEMR, B2ATFR queryWithCipherColumn = false,
Apache ShardingSphere =10, BIXEH A plainColumn #HTE I, AMHRAENTREIFR:

B LikspiiE- T

7 &)

1R - R BE 3T

=
—

IR e

> BEUE
B8
1A FRBE ST

R

v

pi2e=t]] .

3. RGUTHIE

T2 IITER, WS RGE AR RELEEEE FERIIA AR B AR AR IR, AR EER S
FE J RSN EAR MRS, BN IR EAE R AT 5 H plainColumn, Bl pwd ¥EATMIBR, ARRIEER T, B
TRV SRS ER 2 A pwd 1T E SQL HY, IR EEAER I IRBA K pwd MIFR T, #tH pwd_cipher
AT RN FCEAE, APE N2 ERE W55 77 T2 84 iTA SQL, M- A R MR pwd 5117
i1k AT] Apache ShardingSphere IR0 E X FTTENG?

IXIES2 Apache ShardingSphere Bo0E X ARAE, RIMEAEFH FHEAERTINE RN, K H P SQL

5IKZHEARERSERHZOTR, H5HF M SQL 4’5 N T B SLEHRERS, mH

P 5IEEEIEEZ B, B, X B Apache ShardingSphere #TAMEE,

2, K9A logicColumn f#1E, FFHI4WE SQL #FHIAIIX T REHLYI, Apache ShardingSphere 5A] LA
FEIXANB AR B EE 2 BB S TS e, T 21T SRR E R -

Eif:EEIIEX EfREEX

- ENCRYPT
encryptors:
aes_encryptor:
type: AES
props:
aes-key-value: 123456abc
tables:
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t_user:
columns:
pwd: # pwd 5 pwd_cipher HJHris
cipherColumn: pwd_cipher
encryptorName: aes_encryptor
assistedQueryColumn: pwd_assisted_query
assistedQueryEncryptorName: pwd_assisted_query_cipher
queryWithCipherColumn: true

HACPRARIR :
B L&llsSilis-THE

o &)

SR 24z sE PR B 3T Y BB - s PR 8 3

-
-
—_—

Eif:iEmEA Eif)- @8

4. ARG

ZEWHITHER, VHFRAFECHRFLERDZERAMABREN, TINTFEBIETIERE
B, RMEA IR A5 A R, MENECENRER 7, WSS CmbR, BdaEk
FREARR T I, EREEHEE R, RS REHE IR, RGUETFREWRMLRS, &
LI BRI FBNE W BB WA — A A% MDS5 Fil SM3 SRR, B THBIAIETA
), RMEAEIERR TSR, Rgithan] DHREIERIRSS .

i, CaEL S IMEERER R TT R EEHBOR R, T2 4L T Java, YAML, Spring Boot Starter. Spring
A A 27T A P A, SRR WS A RIHEA T R, MR 7T 2 B §i CAE SRR W
W B2k, TRAN N EERIAR S5 S

7.7.3 HHRIFFINEIRSS L5

1. Bl & BAEIRINEIERE, M JCHRREEAN b R LB,

2. Rt MINE, =77 (AKS) WUMERIE, MR RE A E R ATE,

3. RELINEAIR APT R, AP RISEEMER O, MR B2 SOME SR T BRI
4. FRHHRA R INER X,

5. BN E LSS, w]SKEIRASCEUR 5 SRR A7 E, I B E i FIH SO R S h i
1TEW, FTSEIEASER A SQL A T, B LERRGUNINEREBIEITRZ 2, BT,
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7.7.4 N BILMWHT

Apache ShardingSphere 2t TR ZH TEIEMNE, B EncryptAlgorithm,

—7J71Hi, Apache ShardingSphere JH F 2L TN BRI SKIE, A JFHTECERIAIEH; 55—
FHE, ATHERPARZRNTER, BATETFRTHEMNRERE D, P AHREX AR R O 5
fEEfRSER, FH TR AACE, HIR]ik Apache ShardingSphere & F F B & SN 75 SR HEATEL
PRI

EncryptAlgorithm

ZARRTT ZiE R encrypt (), decrypt () PIFRTTIEX 75 LB N EHE AT IR, 128 P #T
INSERT, DELETE, UPDATE i, ShardingSphere &x#%&M8H FBLE, Xf SQL MEATMMT. 5. F&H, I
W encrypt () KEdEINE G FEEIEERZE, M7E SELECT I, WM decrypt () 72 WEHEEH
B ISR A TIT AR, SRR EdRIRIEZE R,

24#i, Apache ShardingSphere 1  IXFRBUFT IR AR IR 77 RAR AL T AR EARIIE, 2502 MD5 (R
A[j¥), AES (A[J#), RC4 (A[i%), SM3 CRr[H), sMm4 (R[¥), AP RFEECE BRI AN ER
GES

7.8 1%

7.8.1 JFEA &l

Apache ShardingSphere ok g A SQL, X & A W SQL AT 7 A
E, MBEBEBEXHFHPPRENE FAN Ko 3 E>™EREETE
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Logic SQL

SQL Parse J .. ;
L T_ - : i
SQL Route !
L |

|
|

L S5QL Execute

|

ShardingSphere-Shadew : ' DB

DA INSERT B4 06, 7E5 NEHERN, Apache ShardingSphere 23X SQL H#EAT/EMT, FARIRACE <+
IR, s — 2kt th s, 72 ATARZhRES, IRt TP RE —MUTH T, B, 1R
A HAMTRERR EINTELE, W5 R, Apache ShardingSphere <31 JCARIE 7> HUN, B8 H 25— N
JE, BT PR EAERRE, HAIEHIT SQL i FMNIKEE, BdEmhElS 2 NETFE, 4
FEEAR N SRR AR,

DML i54]

XFFMRER, BT AERECHIMIIIT SQL X RSB FREGH R, MRERE, HKIXHA
TERRIRER R T RRBI T /IR, A —MHERT), SQL BRI HEIR TE, ®TRIERLER
BT RIRFEANRY, SQL B I,

DDL 5]

EFFEMR T R/IE, RN, DDL EA—BRATEMIL, T EERGaE BS 1 R
RN, AR XECHIMIT SOL B A EESTEM. MRMUETER, - NAEER HINT
BIRRUAE, AEM—MHERI), SQLIBABHER 7E, YT SQL AMLEEMEFE HINT & 15H
EHIEAEY, SQL WEATRS B A
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7.8.2 X%

JAVA APL: 52T JERCE

YAML FL&: %7 FRRCE

Spring Boot Starter: T JFALE
Spring AR %3 A]: FEF AL E

7.9 nlURZ:

7.9.1 JRPREHA

ShardingSphere-Agent #53h ShardingSphere $2 it 7RISR ERINEZE, B2HET Java Agent HORSEHY
o

Metrics, Tracing il Logging ¢ DhRES @ (Y 77 NEERRAE Agent H, 4NE:

| Metrics
— |
Prometheus J |
Observability L —J
[ — o -———
ShardingSphere | Tracing
| I— L —

!

Metrics

Agent | OpenTracing
Tracing Ope.nTe.Ie.mefr‘y_I

Logging

|

¥

 Metrics ffifFH TUEM B RENEHNS I {EIR, Apache ShardingSphere ERIAHE ML T Xt
Prometheus 3 £5,

« Tracing ffiffF T3REL SQL it 5 SQL HUTHIHER BRER (5 E.. Apache ShardingSphere ERIAfR AL T
X} Jaeger. OpenTelemetry, OpenTracing (SkyWalking) 1 Zipkin F3< 4, 32 H i@
7 I & B 7E X Tracing 4014
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« BRIAY Logging #iff /&7~ T 40{AI{E ShardingSphere AN HAE, SCRRRFH A FRZMH P HRYE
H CRRREITRR,

7.10 DistSQL

AETEANLE DistSQL HITELIIETE,

7.10.1 gk

ARETERX DistSQL B IE TR, FH LASEFRIVY T /44 DistSQL HY{H

RDL G4

RDL (Resource & Rule Definition Language) & Apache ShardingSphere [ JRFAIFINIE IES .

AFETTREA BT HNETREIT IR,
ADD RESOURCE
filiik

ADD RESOURCE IEEH T N Y HIFTILIZHZE (DATABASE) IR,

ik

AddResource ::=

"ADD' 'RESOURCE' resourceDefinition (',' resourceDefinition)x*

resourceDefinition ::=
resourceName ' (' ( 'HOST' '=' hostName ',' 'PORT' '=' port ',' 'DB' '=' dbName
'"URL' '"='" wurl ) ','" 'USER' '=' user (',' '"PASSWORD' '=' password )? (','

proerties)?')’

resourceName ::=

identifier

hostname ::=

string

port ::=
int
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dbName ::=

string

url ::=

string

user ::=

string

password ::=

string

proerties ::=
PROPERTIES '(' property ( ',' property )*x ')'

property ::=
key '=' value

key ::=

string

value ::=

string

R

« BINETRATIEFIACETE Proxy HEIEEBEEIEE, FHHUT use & BRINER— MR BEEEF;

o FIATRINEBEIE R PT DUE R SRR, SN AREAR IR ;

« resourceName X3 K/NE;

» resourceName 1E 4 24 FEHH T2 ME—;

+ resourceName @& IRV FEE, B _, B BAFRIEL;

- poolProperty HT HE X EREIMNMSEL, key HAFERZMMSESL 5, value SHF int Al String

RAL

« Y4 password fU SRR FEATN, BIEH string XX, Hl40 password@123 [ string KX N
"password@l23",
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N/

o FEAARAER RN B TR

ADD RESOURCE ds_0 (
HOST=127.0.0.1,
PORT=3306,
DB=db_0,
USER=root,
PASSWORD=root

)3

- ARSI IR IR BIE it 25

ADD RESOURCE ds_1 (
HOST=127.0.0.1,
PORT=3306,
DB=db_1,
USER=root,
PASSWORD=root,
PROPERTIES ("maximumPoolSize"=10)

)3

- EH URL BAAIN B IR S B R S8

ADD RESOURCE ds_2 (
URL="jdbc:mysql://127.0.0.1:3306/db_2?serverTimezone=UTC&useSSL=false",
USER=root,

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

)3

Ry

ADD, RESOURCE. HOST. PORT. DB. USER. PASSWORD. PROPERTIES. URL
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RO HERE

- BT

ALTER RESOURCE

filiik

ALTER RESOURCE IE/ER TBHSCYHIFIELIZHEZE (DATABASE) HI¥EIH,

L2325

AlterResource ::=

"ALTER' 'RESOURCE' resourceDefinition (',' resourceDefinition)x

resourceDefinition ::=
resourceName '(' ( 'HOST' '=' hostName ',' 'PORT' '=' port ',' 'DB' '=' dbName
"URL' '"='" wurl ) ','" 'USER' '=' user (',' '"PASSWORD' '=' password )? (','
proerties)?')’

resourceName ::=
identifier

hostname ::=

string

port ::=

int

dbName ::=

string

url ::=

string

user =

string

password ::=

string

proerties ::=
PROPERTIES '(' property ( ',' property )* ')'

property ::=
key '=' value
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key ::=
string

value ::=
string

KhFEBEHA

- [BMEHIRRTIEHINCELE Proxy HEIEIZHEIEE, HHUT use - MINER— MEHEEIEE;
* ALTER RESOURCE TV LTS IR IR AY HSLEURETR ;

» ALTER RESOURCE R&AEFEMAIYIE, XD ERIERTREAN BT AL S5 3E B, 15 EEEH ;
o FINESIMABIER AT DUE R, SNPREASREAR AL ;

+ resourceName X7 K/NE ;

+ resourceName 7 iiiZ 55 FEHH 75 20— ;

+ resourceName @& R FRE, BN _, B BLFRITL;

+ poolProperty FlT HEXEREMSE, key DAFERMSESL—5, value XFFint # String
RA;

« Y4 password fU SRR FEATN, BIEH string X, Hl40 password@123 [ string JER N
"password@l23",

N/l

o FEAPRAER B B TR

ALTER RESOURCE ds_0 (
HOST=127.0.0.1,
PORT=3306,
DB=db_0,
USER=root,
PASSWORD=root

)5

- [ERRRER B BRI IR BIE RS

ALTER RESOURCE ds_1 (
HOST=127.0.0.1,
PORT=3306,
DB=db_1,
USER=root,
PASSWORD=root,
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PROPERTIES ("maximumPoolSize'"=10)
)5

- /] URL BRABER I IR B E NS

ALTER RESOURCE ds_2 (
URL="jdbc:mysql://127.0.0.1:3306/db_2?serverTimezone=UTC&useSSL=false",
USER=root,

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

)

Ry

ALTER, RESOURCE, HOST. PORT, DB, USER, PASSWORD, PROPERTIES, URL

LEPSICEE

- RET

DROP RESOURCE

ik

DROP RESOURCE IEIEH T MY 1B EHBERER,

[[53P3

DropResource ::=
'DROP' 'RESOURCE' ( 'IF' 'EXISTS' )? resourceName ( ',' resourceName )x*x (
'"IGNORE' 'SINGLE' 'TABLES' )?

resourceName ::=
identifier
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AhFEBERA

 DROP RESOURCE HZ&F4BR Proxy HHIBETER, NEMBR S B I A E S BRI ;
« TCIEBERCSWRNE SR, R RN H PSRN 2187~ Resources are still in

used;

< BEBIRIZTRP{ALE SINGLE TABLE RULE, HFFHIAR] DAZBSIZBR TR, ATHEI1 IGNORE
SINGLE TABLES XEFIRGTIE,

ZN ]l

DROP RESOURCE ds_0;

- BERZ IR

DROP RESOURCE ds_1, ds_2;

- RS BRI ER TR

DROP RESOURCE ds_3 IGNORE SINGLE TABLES;

« ARV IR AENRLER

DROP RESOURCE IF EXISTS ds_4;

Ry

DROP. RESOURCE. IF. EXISTS. IGNORE. SINGLE. TABLES

FR %

- RET

RUNE X

AEINTRESRUNE AR T IR .
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Bl R

AREENTRE X 5 2 R PR MR AT TR T TR AT A

CREATE DB_DISCOVERY RULE

filiik

CREATE DB_DISCOVERY RULE &7 M T QIEEE 2 & B0

HiEE X

CreateDatabaseDiscoveryRule ::=

"CREATE' 'DB_DISCOVERY' 'RULE' ( databaseDiscoveryDefinition |
databaseDiscoveryConstruction ) ( ',' ( databaseDiscoveryDefinition |
databaseDiscoveryConstruction ) )x*

databaseDiscoveryDefinition ::=

ruleName '(' 'RESOURCES' '(' resourceName ( ',' resourceName )% ')' ' ' 'TYPE'
"(" "NAME' '=' typeName ( ',' 'PROPERTIES' 'key' '=' 'value' ( ',' 'key' '=' 'value
1 )* )7 l,l '"HEARTBEAT' |(v lkeyl '=1' Tyalue' ( l’l 'key' =1 Tyalue' )* l)l |)v
databaseDiscoveryConstruction ::=

ruleName '(' 'RESOURCES' '(' resourceName ( ',' resourceName )% ')' ' ' 'TYPE'
'=' discoveryTypeName ',' 'HEARTBEAT' '=' discoveryHeartbeatName ')'
ruleName ::=

identifier

resourceName ::=

identifier

typeName ::=
identifier

discoveryHeartbeatName ::=
identifier
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AhFEBERA

+ discoveryType fREHIEZE LIRS KA, ShardingSphere NE S MySQL . MGR;
- EHEM ruleName K ILiEH A%

« IETEPHERN discoveryType fil discoveryHeartbeat JEiA#MIER;

- W - NMAIEREIN TR v v,

il

@l discoveryRule I [FI % discoveryType fil discoveryHeartbeat

CREATE DB_DISCOVERY RULE db_discovery_group_0 (
RESOURCES (ds_0, ds_1, ds_2),
TYPE (NAME="MySQL .MGR' ,PROPERTIES ('group-name'="'92504d5b-6dec')),
HEARTBEAT (PROPERTIES('keep-alive-cron'='0/5 *x x *x x 2'))

)5

B AN discoveryType fll discoveryHeartbeat £l discoveryRule

CREATE DB_DISCOVERY RULE db_discovery_group_1 (
RESOURCES(ds_0, ds_1, ds_2),
TYPE=db_discovery_group_1_mgr,
HEARTBEAT=db_discovery_group_1_heartbeat

)5

Ry

CREATE. DB_DISCOVERY. RULE. RESOURCES. TYPE. NAME. PROPERTIES. HEARTBEAT

FHR %

- RET
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Bl

AREE TR B N R A TR TR R T TR 5 R,

CREATE ENCRYPT RULE

filiik

CREATE ENCRYPT RULE 1&Z:H T OI2EdE M|

HiEE X

CreateEncryptRule ::
"CREATE' 'ENCRYPT' 'RULE' encryptDefinition ( ',' encryptDefinition )x*

encryptDefinition ::
tableName ' (' 'COLUMNS' '(' columnDefinition ( ',' columnDefinition )x ')' ' !
"QUERY_WITH_CIPHER_COLUMN' '=' queryWithCipherColumn ')'

columnDefinition ::=

"NAME' '=' columnName ',' ( 'PLAIN' '=' plainColumnName )? 'CIPHER' '='
cipherColumnName ',' 'TYPE' '(' 'NAME' '=' encryptAlgorithmType ( ',' 'PROPERTIES'
l(l lkeyl 1= 'Value' ( l,l Ikeyl =1 'Value' )* l)l )? l)l

tableName ::=
identifier

queryWithCipherColumn ::=
identifier

columnName ::=

identifier

plainColumnName ::=
identifier

cipherColumnName ::=
identifier

encryptAlgorithmType ::=
identifier
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AhFEBERA

PLAIN 5P EHES, CIPHER 7€ % XEWES;
 encryptAlgorithmType fEEMEBE LR, ESHMERE;
HEHE M tableName K TCiLu A% ;

« queryWithCipherColumn X KF8/NEH] true 5 false,

il

R A

CREATE ENCRYPT RULE t_encrypt (

COLUMNS (

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

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

) ,QUERY_WITH_CIPHER_COLUMN=true),

t_encrypt_2 (

COLUMNS (

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

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

), QUERY_WITH_CIPHER_COLUMN=FALSE) ;

Ry

CREATE. ENCRYPT. RULE, COLUMNS. NAME. CIPHER, PLAIN, QUERY_WITH_CIPHER_COLUMN, TYPE.
TRUE, FALSE

PSS

- R

AREETTRA 325 70 BRI R IR TR T TR AT A,
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CREATE READWRITE_SPLITTING RULE

Tk

CREATE DEFAULT SINGLE TABLE RULE EEMH T-QIEIE 5> 5SH|

THRE X

CreateReadwriteSplittingRule ::=
"CREATE' 'READWRITE_SPLITTING' 'RULE' readwriteSplittingDefinition ( ','
readwriteSplittingDefinition )=*

readwriteSplittingDefinition ::=
ruleName '(' ( staticReadwriteSplittingDefinition |
dynamicReadwriteSplittingDefinition ) ( ',' loadBanlancerDefinition )? ')'

staticReadwriteSplittingDefinition ::=
'"WRITE_RESOURCE' '=' writeResourceName ',' 'READ_RESOURCES' '(' ruleName (','
ruleName)* ')'

dynamicReadwriteSplittingDefinition ::=
"AUTO_AWARE_RESOURCE' '=' resourceName ( ',' 'WRITE_DATA_SOURCE_QUERY_ENABLED'

'=' ('TRUE' | 'FALSE') )?

loadBanlancerDefinition ::=

'"TYPE' '"(' 'NAME' '=' TloadBanlancerType ( ',' 'PROPERTIES' '(' 'key' '=' 'value
1 ( I,l lkeyl =1 'Va-LUe' )* l)l )? l)l
ruleName ::=

identifier

writeResourceName ::=

identifier

resourceName ::=

identifier

#hFE B

o« SCRFAIEEEFASIRS o BN &SRS 3 BRI

- BHASERE 7 B HLIU AR T8 2 A B

+ loadBanlancerType fEEMEIIEEELA, HS5 BRI,
- HEM ruleName KL OIE,
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N/

OB 70 B RN

CREATE READWRITE_SPLITTING RULE ms_group_0 (
WRITE_RESOURCE=write_ds,
READ_RESOURCES(read_ds_0,read_ds_1),
TYPE (NAME="random")

s

RS 7 B

CREATE READWRITE_SPLITTING RULE ms_group_1 (
AUTO_AWARE_RESOURCE=group_0,
WRITE_DATA_SOURCE_QUERY_ENABLED=false,

TYPE (NAME="random" ,PROPERTIES("read_weight"="2:1"))

)3

RE T
CREATE, READWRITE_SPLITTING, RULE, WRITE_RESOURCE, READ_RESOURCES,

AUTO_AWARE_RESOURCE. WRITE_DATA_SOURCE_QUERY_ENABLED. TYPE. NAME. PROPERTIES.
TRUE. FALSE

R HERE

- RE

¥ P TR

AREETTHRER RN R IR AT IR U .

CREATE SHADOW RULE

filiid

CREATE SHADOW RULE 1&7:H T 0I5 1 R MHEL|
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HiEE X

CreateShadowRule ::=
"CREATE' 'SHADOW' 'RULE' shadowDefinition ( ',' shadowDefinition )=*

shadowDefinition ::=

ruleName '(' resourceMapping shadowTableRule ( ',' shadowTableRule )* ')'

resourceMapping ::=
"SOURCE' '=' resourceName ',' 'SHADOW' '=' resourceName

shadowTableRule ::=
tableName '(' shadowAlgorithm ( ',' shadowAlgorithm )x ')'

shadowAlgorithm ::=

( algorithmName ',' )? 'TYPE' '(' 'NAME' '=' shadowAlgorithmType ','
'PROPERTIES' '(' 'key' '=' 'value' ( ',' 'key' '=' 'value' ) ')’
ruleName ::=

identifier

resourceName ::=
identifier

tableName ::=
identifier

algorithmName ::=

identifier

shadowAlgorithmType ::=
identifier

AhFEBEIA

- HE M ruleName TCIEBOIEE;

+ resourceMapping f5E IR EHEEN R T ERMS LR, FHEH ROL BHA resource, 1HZ%
BHEIRYTIR ;

« shadowAlgorithm AI[AIIN{EH T2 shadowTableRule;

+ algorithmName RIEENZIRHE ruleName, tableName il shadowAlgorithmType Hzl4E
'Y

+ shadowAlgorithmType HA{#F VALUE_MATCH., REGEX_MATCH F1 SIMPLE_HINT,
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N/

OISR 7 TR

CREATE SHADOW RULE shadow_rule(

SOURCE=demo_ds,

SHADOW=demo_ds_shadow,

t_order ((simple_hint_algorithm, TYPE(NAME="SIMPLE_HINT", PROPERTIES("shadow"=
"true", "foo"="bar"))),(TYPE(NAME="REGEX_MATCH", PROPERTIES("operation"="insert",
"column"="user_id", "regex"='[1]"')))),

t_order_item((TYPE(NAME="VALUE_MATCH", PROPERTIES("operation"="1insert","column"=
"user_id", "value"='1"))))

)3

Ry

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

R HERE

- (RET

R

AREETHRER 70 A R PRI TR A T TR AT A,

CREATE SHARDING TABLE RULE

filiik

CREATE SHARDING TABLE RULE iBEH T A /imEIZ AN 2 F R

THRE X

CreateShardingTableRule ::=
"CREATE' 'SHARDING' 'TABLE' 'RULE' ( tableDefinition | autoTableDefinition ) ( ',
' ( tableDefinition | autoTableDefinition ) )=*

tableDefinition ::=

tableName '(' 'DATANODES' '(' dataNode ( ',' dataNode )* ')' ( ',' 'DATABASE_
STRATEGY' '(' strategyDefinition ')' )2 ( ',' 'TABLE_STRATEGY' '('
strategyDefinition ')' )? ( ',' 'KEY_GENERATE_STRATEGY' '('
keyGenerateStrategyDefinition ')' )? ')'
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autoTableDefinition ::=

tableName '(' 'RESOURCES' '(' resourceName ( ',' resourceName )* ')' ' !
"SHARDING_COLUMN' '=' columnName ',' algorithmDefinition ( ',' 'KEY_GENERATE_
STRATEGY' '(' keyGenerateStrategyDefinition ')' )?")'

strategyDefinition ::=
'"TYPE' '=' strategyType ',' ( 'SHARDING_COLUMN' | 'SHARDING_COLUMNS' ) '='
columnName ',' algorithmDefinition

keyGenerateStrategyDefinition ::=
"KEY_GENERATE_STRATEGY' '(' 'COLUMN' '=' columnName ',' ( 'KEY_GENERATOR' '='

algorihtmName | algorithmDefinition ) ')'

algorithmDefinition ::=
('SHARDING_ALGORITHM' '=' algorithmName | 'TYPE' '(' 'NAME' '=' algorithmType (
','" '"PROPERTIES' '(' propertyDefinition ')' )?')"' )

propertyDefinition ::=
( key '='" wvalue ) (',' key '=' value )=

tableName ::=

identifier

resourceName ::=

identifier

columnName ::=

identifier

algorithmName ::=
identifier

A FE VLA
- tableDefinition NFRESD HINE N ; autoTableDefinition NEZNDHINIE N, bRk
o3 RRNAN B 253 F RN AT 23 5 o)
o Y{FEFARIES BB
- DATANODES HEEf H ELUNINE Y 5B M RIE, HHEREMF A INLINE RiAXIEEFHEN

B
- DATABASE_STRATEGY. TABLE_STRATEGY /R EMM P FEME, ¥ RmIEI, AR ER{#H
FHERINTR S ;

- strategyDefinition HEM: TYPE HTHa@E /) B IEMIEA, HETNZHF STANDARD .
COMPLEX, {#i/H] COMPLEX INF2ZLf] SHARDING_COLUMNS #8E /N0 ik,
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- S A A

- RESOURCES HEEMHH ELRIME Y anZ i EN IR, rlEd M2 e INLINE RIARIBEFE
IR IR ;

— PR SIS, WIS EA I,

- algorithmType JAHEMRAL, 49 H EIERAIESE ) 1 101k

. EEERIE LR ZHIIY tableNane _ strategyType _algorithmType;
- EEIE AR BRI 44 B tableName _ ‘strategyType;

KEY_GENERATE_STRATEGY F THaE EHEA RS, NnNET], X F AR TS% 700
E\E%gc

ZN /|

1. bS]

o R EIR B RRHE ST F R

-— O AR
CREATE SHARDING ALGORITHM database_inline (
TYPE (NAME="4inline", PROPERTIES("algorithm-expression"="t_order_${user_id % 2}
n
)
), table_inline (
TYPE (NAME="4inl1ine", PROPERTIES("algorithm-expression"="t_order_${order_id % 2}
n
)
)5

-— F8E 5 RIS FrR
CREATE SHARDING TABLE RULE t_order (

DATANODES ("ds_${0..1}.t_order_s{0..1}"),

DATABASE_STRATEGY (TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_
ALGORITHM=database_inline),

TABLE_STRATEGY (TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_
ALGORITHM=table_1inline)

)3

o EBRINESRIE R, B 0 B R AR HE 7 AR

-- Al Ek
CREATE SHARDING ALGORITHM database_inline (

TYPE (NAME="4nline", PROPERTIES("algorithm-expression"="t_order_${user_id % 2}
"))
), table_inline (

TYPE (NAME="4nline", PROPERTIES("algorithm-expression"="t_order_${order_id % 2}
"))
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)5

-— QIEBIA S R
CREATE DEFAULT SHARDING DATABASE STRATEGY (
TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_ALGORITHM=database_qinline

)3

-- FEE 7 R EIROIE S Fr R
CREATE SHARDING TABLE RULE t_order (

DATANODES ("ds_${0..1}.t_order_s${0..1}"),

TABLE_STRATEGY (TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_
ALGORITHM=table_inline)

)3

o EBRN VST FERIE T, I HEE 50 F BA A bR F R

-- S A
CREATE SHARDING ALGORITHM database_inline (

TYPE (NAME="4nline", PROPERTIES("algorithm-expression"="t_order_${user_id % 2}
ll))
), table_inline (

TYPE (NAME="4inl1ine", PROPERTIES("algorithm-expression"="t_order_${order_id % 2}
Il))
)

-— QBN R
CREATE DEFAULT SHARDING DATABASE STRATEGY (
TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_ALGORITHM=database_inline

)3

—-— BIEEERIA 7 FRERNE
CREATE DEFAULT SHARDING TABLE STRATEGY (
TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_ALGORITHM=table_inline

)3

-— S A
CREATE SHARDING TABLE RULE t_order (
DATANODES ("ds_${0..1}.t_order_s{0..1}")

)3
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o BIFERR U RN ] B 1 o P SR

CREATE SHARDING TABLE RULE t_order (

DATANODES ("ds_${0..1}.t_order_s{0..1}"),

DATABASE_STRATEGY (TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_
ALGORITHM(TYPE (NAME="19nl1ine", PROPERTIES("algorithm-expression"="ds_s${user_id % 2}
")),

TABLE_STRATEGY (TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_
ALGORITHM(TYPE(NAME="1inl1ine", PROPERTIES("algorithm-expression"="ds_${order_id % 2}
"))))

)3

2. FHaho o

- QI A Zh s A

CREATE SHARDING TABLE RULE t_order (
RESOURCES (ds_0, ds_1),
SHARDING_COLUMN=order_id, TYPE(NAME="MOD", PROPERTIES("sharding-count"="4"))

)5

RE 7
CREATE. SHARDING. TABLE. RULE. DATANODES. DATABASE_STRATEGY. TABLE_STRATEGY,

KEY_GENERATE_STRATEGY. RESOURCES. SHARDING_COLUMN, TYPE. SHARDING_COLUMN,
KEY_GENERATOR. SHARDING_ALGORITHM, COLUMN, NAME. PROPERTIES

RO HERE

- PRET
» CREATE SHARDING ALGORITHM

+ CREATE DEFAULT_SHARDING STRATEGY

ALTER SHARDING TABLE RULE

ik

ALTER SHARDING TABLE RULE IBER &0 Y Rl FTIEE 5 2ZE 90 A A
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HiEE X

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

tableDefinition ::=

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

autoTableDefinition ::=

tableName '(' 'RESOURCES' '(' resourceName ( ',' resourceName )x ')' ' !
"SHARDING_COLUMN' '=' columnName ',' algorithmDefinition ( ',' 'KEY_GENERATE_
STRATEGY' '(' keyGenerateStrategyDefinition ')' )?')'

strategyDefinition ::=
'"TYPE' '=' strategyType ',' ( 'SHARDING_COLUMN' | 'SHARDING_COLUMNS' ) '='
columnName ',' algorithmDefinition

keyGenerateStrategyDefinition ::=
"KEY_GENERATE_STRATEGY' '(' 'COLUMN' '=' columnName ',' ( 'KEY_GENERATOR' '='
algorihtmName | algorithmDefinition ) ')'

algorithmDefinition ::=
('SHARDING_ALGORITHM' '=' algorithmName | 'TYPE' '(' 'NAME' '=' algorithmType (
','" "PROPERTIES' '(' propertyDefinition ')' )?2')" )

propertyDefinition ::=
( key '='" value ) ( ',' key '=' value )*

tableName ::=
identifier

resourceName ::=

identifier

columnName ::=

identifier

algorithmName ::=

identifier
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AhFEBERA

- tableDefinition ARk FHUNIE X ;
- autoTableDefinition JEBNIHHINE L, FRiES RN E )53 R RTS8 50 0 15
o YEAFRIES I
- DATANODES HEEfHH CARMEN Y s AR IR, HIHGEMA INLINE RIAX e HER

B
- DATABASE_STRATEGY. TABLE_STRATEGY /R EM P FEME, ¥ heIEI, A& R {#H
FHERIN TR ;

- strategyDefinition HEME: TYPE HTHEE 7 ) BIARIEE, HAT{XSZHF STANDARD |
COMPLEX, f#ff COMPLEX 3755 H SHARDING_COLUMNS $8E€ £ N0 Frt,

- LfEH BN

- RESOURCES REE#H ELINIMNE Y a2 ERRIE, "HEAZSE INLINE RiXAAIEEFHE
IR ;

- HEeH sy &L, A% A5 hEk
- algorithmType N ARSI, R BEIRIAESE ) RIE;
- BaERIIEEMAMIN tableName _ strategyType _algorithmType;
- BBNERT RIS AN tableName _ strategyType;

« KEY_GENERATE_STRATEGY i Ffg7& L HAE RIS, AT, S&F F 8RR T 2% /010 L
T,

ZN ]l
1. by AR

- BT R BRI HE SR R D o R R

-- B EEK
ALTER SHARDING ALGORITHM database_dinline (

TYPE (NAME="4inline", PROPERTIES("algorithm-expression"="t_order_${user_id % 4}
II))
), table_inline (

TYPE (NAME="4nline", PROPERTIES("algorithm-expression"="t_order_${order_id % 4}
II))
)

- B8 RNy a7E 73 Fr
ALTER SHARDING TABLE RULE t_order (
DATANODES ("resource_${0..3}.t_order_item${0..3}"),
DATABASE_STRATEGY (TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_
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ALGORITHM=database_inline),
TABLE_STRATEGY (TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_
ALGORITHM=table_1inline)

)5

o (BRI RIS bRt 7 o RS RE 70 BT

-— B R EE
ALTER SHARDING ALGORITHM database_inline (
TYPE (NAME="1inline", PROPERTIES("algorithm-expression"="t_order_${user_id % 4}
n
))
), table_inline (
TYPE (NAME="1inline", PROPERTIES("algorithm-expression"="t_order_${order_id % 4}
ll))
)5

-— (BB R
ALTER DEFAULT SHARDING DATABASE STRATEGY (

TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_ALGORITHM=database_qinline
)

—— BT RS E o7 A
ALTER SHARDING TABLE RULE t_order (

DATANODES ("resource_${0..3}.t_order_item${0..3}"),

TABLE_STRATEGY (TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_
ALGORITHM=table_inline)

)5

o BB T PR 3 BRI FHE bRt o0 e RN DR 70 e SRR

-— BB AR
ALTER SHARDING ALGORITHM database_qinline (

TYPE (NAME="1inl1ine", PROPERTIES("algorithm-expression"="t_order_${user_id % 4}
ll))
), table_inline (

TYPE (NAME="4nline", PROPERTIES("algorithm-expression"="t_order_${order_id % 4}
ll))
)

-— [BECERIAN D FERNE
ALTER DEFAULT SHARDING DATABASE STRATEGY (

TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_ALGORITHM=database_qinline
)5

- BEEIA D R
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ALTER DEFAULT SHARDING TABLE STRATEGY (
TYPE="standard", SHARDING_COLUMN=order_id, SHARDING_ALGORITHM=table_inline
)5

-— (B oA
ALTER SHARDING TABLE RULE t_order (

DATANODES ("resource_S${0..3}.t_order_item${0..3}")
)5

o AEOhRUE T RN ] B 1 o P BT

ALTER SHARDING TABLE RULE t_order (

DATANODES ("resource_${0..3}.t_order_item${0..3}"),

DATABASE_STRATEGY (TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_
ALGORITHM(TYPE (NAME="1inl1ine", PROPERTIES("algorithm-expression"="ds_${user_id % 2}
")),

TABLE_STRATEGY (TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_
ALGORITHM(TYPE (NAME="1nl1ine", PROPERTIES("algorithm-expression"="ds_s${order_id % 2}
"))))

)3

2. 3l R

- [ESE 3N R

ALTER SHARDING TABLE RULE t_order (

RESOURCES(ds_0, ds_1),

SHARDING_COLUMN=order_id, TYPE(NAME="MOD", PROPERTIES("sharding-count'"="4"))
)5

7.10. DistSQL 397




Apache ShardingSphere document, v5.2.0

RE ¥
ALTER, SHARDING, TABLE. RULE. DATANODES, DATABASE_STRATEGY, TABLE_STRATEGY,

KEY_GENERATE_STRATEGY. RESOURCES. SHARDING_COLUMN. TYPE. SHARDING_COLUMN,
KEY_GENERATOR., SHARDING_ALGORITHM, COLUMN., NAME. PROPERTIES

LEPSIEEA

- PRET
« ALTER SHARDING ALGORITHM

+ ALTER DEFAULT_SHARDING STRATEGY

CREATE SHARDING ALGORITHM

Tk

CREATE SHARDING ALGORITHM iEV2:HH T A Y RiAmEREHEIERIN 0 F B

HiEE X

CreateShardingAlgorithm ::=
"CREATE' 'SHARDING' 'ALGORITHM' shardingAlgorithmName '(' algorithmDefinition ')'

algorithmDefinition ::=
'"TYPE' '"(' 'NAME' '=' algorithmType ( ',' 'PROPERTIES' '(' propertyDefinition
1 ) 1 )? 1 ) 1

propertyDefinition ::=
( key '='" wvalue ) ( ',' key '=' value )x

shardingAlgorithmName ::=
jdentifier

algorithmType ::=
identifier
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AhFEBERA

- algorithmType A7 F RS, AN 7 A BEUMERESE 2 H Tk,

N/l

1. Al R

-— QIERAN INLINE B9 E%
CREATE SHARDING ALGORITHM inline_algorithm (
TYPE (NAME="4nline", PROPERTIES("algorithm-expression"="t_order_${user_id % 2}
ll))
)5

-— fIERALH AUTO_INTERVAL MR HIA
CREATE SHARDING ALGORITHM -interval_algorithm (
TYPE(NAME="auto_1interval", PROPERTIES("datetime-lower"="2022-01-01 00:00:00",
"datetime-upper"="2022-01-03 00:00:00", "sharding-seconds"="86400"))
)

Ry

CREATE. SHARDING. ALGORITHM. TYPE. NAME. PROPERTIES

RO R

- RET

CREATE DEFAULT SHARDING STRATEGY

filiid

CREATE DEFAULT SHARDING STRATEGY iE7:H TOIZBRIAMI S 0%

HiEE X

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

shardingStrategy ::=
'"TYPE' '=' strategyType ',' ( 'SHARDING_COLUMN' '=' columnName | 'SHARDING_
COLUMNS'" "=' columnNames ) ',' ( 'SHARDING_ALGORITHM' '=' algorithmName |
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algorithmDefinition )

algorithmDefinition ::=
'"TYPE' '(' 'NAME' '=' algorithmType ( ',' 'PROPERTIES' '(' propertyDefinition
l)l )?l)l

columnNames ::=

columnName (',' columnName)+

columnName ::=
identifier

algorithmName ::
identifier

algorithmType ::
identifier

KhFE LA

« MEHE A EER, FEIEIS SHARDING_COLUMNS f8E 21N i
« algorithmType N7 FEERAL AN BERAERESE ) H L,

ZN/l

1.8 C AR RIRQTEERIA 3 AR

-— S ER
CREATE SHARDING ALGORITHM database_inline (
TYPE (NAME="4nline", PROPERTIES("algorithm-expression"="t_order_${order_id % 2}
Il))
)

-— QBRI R
CREATE DEFAULT SHARDING DATABASE STRATEGY (
TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_ALGORITHM=database_inline

)3
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2. [l G B RERIBRIA 70 2R

-— AIEERIN KNG
CREATE DEFAULT SHARDING TABLE STRATEGY (

TYPE="standard", SHARDING_COLUMN=user_id, SHARDING_ALGORITHM(TYPE(NAME=inline,
PROPERTIES("algorithm-expression"="t_order_${user_id % 21}")))

)5

Ry

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

R 1%

- RET

+ CREATE SHARDING ALGORITHM

CREATE SHARDING BINDING TABLE RULE

filiik

CREATE SHARDING BINDING TABLE RULE IEEHTHNEGAMNMER (R I ERRH:
BN E H

H%RE X

CreateBindingTableRule ::=
"CREATE' 'SHARDING' 'BINDING' 'TABLE' 'RULES' bindingRelationshipDefinition (',

" bindingRelationshipDefinition )=*

bindingRelationshipDefinition ::=
"(' tableName (',' tableName)x ')'

tableName ::=
identifier
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AhFEBERA

- HADRRA AT RR;
< IR RABREA - PMIERR;

MY ERXRRN T A RFEFHMERNER, FHE2 R TR EEE fla ds_s${e..1}.
t_order_%${0..1} 5ds_%${0..1}.t_order_item_${0..1};

- BNINGRE R R0 R R T2 o Fr s E AR 73 Bk, Bl t_order _${order_id % 2} 5

t_order_item_S${order_item_id % 2};

o HEEFE—NEMN, B &2 1M 80E X R, Bt ik EHE T CREATE SHARDING BINDING
TABLE RULE, M EMN CEFIEEILTEEZRMP ERXRZN, FTEMA ALTER SHARDING
BINDING TABLE RULE 3E{&eg45Esum,

ZN

1. BT R AR

-— Qg E R R IR ESCAIE D 3R t_order,t_order_item
CREATE SHARDING BINDING TABLE RULES (t_order,t_order_item);

2. A2 PMHE KRR

-— Q@ ERRZAIFEILOE TR t_order,t_order_item,t_product,t_product_item
CREATE SHARDING BINDING TABLE RULES (t_order,t_order_item), (t_product,t_product

item);

RE

CREATE. SHARDING. BINDING, TABLE. RULES

R HERE

- RETF

+ CREATE SHARDING TABLE RULE
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CREATE SHARDING BROADCAST TABLE RULE

Tk

CREATE SHARDING BROADCAST TABLE RULE IBZEHTHNFERZE IR (T #F%R) QI B

THRE X

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

shardingStrategy ::=
'TYPE' '=' strategyType ',' ( 'SHARDING_COLUMN' '=' columnName | 'SHARDING_
COLUMNS'" '=' columnNames ) ',' ( 'SHARDING_ALGORITHM' '=' algorithmName |

algorithmDefinition )

algorithmDefinition ::=
'"TYPE' '"(' 'NAME' '=' algorithmType ( ',' 'PROPERTIES' '(' propertyDefinition
l)l )?l)l
columnNames ::=
columnName (',' columnName)+
columnName ::=

identifier

algorithmName ::=
identifier

algorithmType ::=
identifier

AhFEBEA

- tableName R/l EAF/ERIREE R ZOIERR;

o HEEFE—T #EAN B8 & 24N #53%, R TCIA E S 14T CREATE SHARDING BROADCAST
TABLE RULE, X #&HIN ELZEHE TR ERM #E3R0T, 752 ALTER BROADCAST TABLE
RULE SRA&o &R,
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N/

G A

-- ¥ t_province, t_city FRHNE MG
CREATE SHARDING BROADCAST TABLE RULES (t_province, t_city);

RE T

CREATE. SHARDING. BROADCAST. TABLE. RULES

RO HERE

- RET

CREATE SHARDING KEY GENERATOR

filiid

CREATE SHARDING KEY GENERATOR IBIER T 04w IERNE B ZEEGIN 210 N A A as

BiRE X

CreateShardingAlgorithm ::=
"CREATE' 'SHARDING' 'KEY' 'GENERATOR' keyGeneratorName '(' algorithmDefinition ')

algorithmDefinition ::=

'"TYPE' '(' 'NAME' '=' algorithmType ( ',' 'PROPERTIES' '(' propertyDefinition
l)l )?l)l
propertyDefinition ::=

( key '='" value ) ( ',' key '=' value )x*
keyGeneratorName ::=

identifier

algorithmType ::=
identifier
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AhFEBERA

- algorithmType NN EHA BT, AR A EHAEREERERIESH ) 4K
ARSI,

ZN ]l

A A RS

CREATE SHARDING KEY GENERATOR snowflake_key_generator (
TYPE (NAME="SNOWFLAKE", PROPERTIES("max-vibration-offset"="3"))

)5

RE 5

CREATE. SHARDING. KEY. GENERATOR. TYPE. NAME. PROPERTIES

RO HERE

- (RET

LiE S

AREETTREA R R R IR TR T IR AT A,

CREATE DEFAULT SINGLE TABLE RULE

filiid

CREATE DEFAULT SINGLE TABLE RULE iE:H TOIZBRIAR B ZH0M]

ke X

CreateDefaultSingleTableRule ::=
"CREATE' 'DEFAULT' 'SINGLE' 'TABLE' 'RULE' singleTableDefinition

singleTableDefinition ::=
"RESOURCE' '=' resourceName

resourceName ::=
identifier
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AhFEBERA

« RESOURCE &{#i ] RDL & FHAY SR THE B J5,

il

BRI BRI

CREATE DEFAULT SINGLE TABLE RULE RESOURCE = ds_0;

Ry

CREATE. SHARDING. SINGLE., TABLE. RULE. RESOURCE

FR %

- (R

RQL ik

RQL (Resource & Rule Query Language) J Apache ShardingSphere FZIEMFINIEIRIES

oSy

BHIRE

AR EE TR B 1 A TR TR T TR 5B,

SHOW RESOURCE

fiiid

SHOW RESOURCE &L T &6 EIZHIE AL RINIIE TR,

[[22FS

ShowResource ::=
"SHOW' 'DATABASE' 'RESOURCES' ('FROM' databaseName)?

databaseName ::=

identifier
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R ERA

« RIEE databaseName I, ERINEZHIH MY DATABASE; WIAR{HH DATABASE NI=4E7R No
database selected,

### IR [AI{E T AA
| 1iAA
name BRI R
type B TR
host IR
port HE s
db AR EL IR
attribute | FIEIRSE
##t# TR

- BfEEEEERR

SHOW DATABASE RESOURCES FROM sharding_db;

| name | type | host | port | db | connection_timeout_milliseconds | idle_
timeout_milliseconds | max_lifetime_milliseconds | max_pool_size | min_pool_size |
read_only | other_attributes
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_________________________________________________________ +

| ds_@ | MySQL | 127.0.6.1 | 3306 | db_0 | 30000 | 60000
| 1800000 | 50 | 1 |

false | {"dataSourceProperties'":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"uselLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":
"200000","tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"zeroDateTimeBehavior":"round","netTimeoutForStreamingResults":"0"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans'": false,"allowPoolSuspension":false,
"autoCommit":true,"isolateInternalQueries":false} |

| ds_1 | MySQL | 127.0.6.1 | 3306 | db_1 | 30000 | 60000
| 1800000 | 50 | 1 |
false | {"dataSourceProperties":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true'","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"uselLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":
"200000","tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"zeroDateTimeBehavior":"round","netTimeoutForStreamingResults":"0"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans'": false,"allowPoolSuspension":false,
"autoCommit":true,"isolateInternalQueries":false} |

2 rows 1in set (0.26 sec)

« B RN BIR

SHOW DATABASE RESOURCES;
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| name | type | host | port | db | connection_timeout_milliseconds | idle_
timeout_milliseconds | max_Llifetime_milliseconds | max_pool_size | min_pool_size |
read_only | other_attributes

Fom———— fomm——— Fom e Fom——— Fom——— o Fomm————

e o fom e — o +—=

_________ o e

_________________________________________________________ +

| ds_@ | MySQL | 127.0.6.1 | 3306 | db_0 | 30000 | 60000
| 1800000 | 50 | 1 |

false | {"dataSourceProperties":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true'","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"uselLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":
"200000","tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"zeroDateTimeBehavior":"round","netTimeoutForStreamingResults":"0"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans'": false,"allowPoolSuspension'": false,

"autoCommit":true,"isolateInternalQueries":false} |

| ds_1 | MySQL | 127.0.0.1 | 3306 | db_1 | 30000 | 60000
| 1800000 | 50 | 1 |
false | {"dataSourceProperties":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true'","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"uselLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":
"200000","tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"zeroDateTimeBehavior":"round","netTimeoutForStreamingResults":"0"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans'": false,"allowPoolSuspension": false,

"autoCommit":true,"isolateInternalQueries":false} |
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2 rows 1in set (0.26 sec)

SHOW UNUSED RESOURCE

Tk

SHOW UNUSED RESOURCE &L T &6 E B FEHICARBHRINS | IR,

[[52PS

ShowUnusedResource ::=
"SHOW' 'UNUSED' 'DATABASE'? 'RESOURCES' ('FROM' databaseName)?

databaseName ::=
identifier

R

« RIGE databaseName i, BERIANE X1 HAY DATABASE; WIAR{#HF DATABASE NIZ=$27R No
database selected,

### IR [AI{E T RA
| 15iAH
name HHRIRA R
type B IR
host HE TR
port Bl
db BAEEAIR
attribute | FIEIRSE
##t# T

« TR E PR TR

SHOW UNUSED DATABASE RESOURCES FROM sharding_db;
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| name | type | host | port | db | connection_timeout_milliseconds | +idle_
timeout_milliseconds | max_lifetime_milliseconds | max_pool_size | min_pool_size |

read_only | other_attributes

- - R +————— +—————- o +————

it B et i e e Fom e B it L +—=

_________ e

_________________________________________________________ +

| ds_@ | MySQL | 127.0.0.1 | 3306 | db_0 | 30000 | 60000
| 1800000 | 50 | 1 |

false | {"dataSourceProperties'":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"uselLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":
"200000","tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"zeroDateTimeBehavior":"round","netTimeoutForStreamingResults":"0"},
"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
"leakDetectionThreshold":0,"registerMbeans'":false,"allowPoolSuspension":false,
"autoCommit":true,"isolateInternalQueries":false} |
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_________________________________________________________ +
1 rows in set (0.26 sec)

- A ATE R BT R
SHOW UNUSED DATABASE RESOURCES;
R t—————— fomm————— R R o B
———— R Fmm o +——
_________ o
_________________________________________________________ +
| name | type | host | port | db | connection_timeout_milliseconds | idle_

timeout_milliseconds | max_Llifetime_milliseconds | max_pool_size | min_pool_size |
read_only | other_attributes

Fom———— fomm——— Fom e Fo———— Fom——— o B

————— o ——— o o +——

_________ o

_________________________________________________________ +

| ds_@ | MySQL | 127.0.6.1 | 3306 | db_0 | 30000 | 60000
| 1800000 | 50 | 1 |

false | {"dataSourceProperties":{"cacheServerConfiguration":"true",

"elideSetAutoCommits":"true","useServerPrepStmts":"true","cachePrepStmts":"true",
"rewriteBatchedStatements":"true","cacheResultSetMetadata":"false",
"uselLocalSessionState":"true","maintainTimeStats":"false","prepStmtCacheSize":
"200000","tinyIntlisBit":"false","prepStmtCacheSqlLimit":"2048",
"zeroDateTimeBehavior":"round","netTimeoutForStreamingResults":"0"},

"healthCheckProperties":{},"initializationFailTimeout":1,"validationTimeout":5000,
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"leakDetectionThreshold":0,"registerMbeans'": false,"allowPoolSuspension":false,

"autoCommit":true,"isolateInternalQueries":false} |

1 rows in set (0.26 sec)

SHOW RULES USED RESOURCE

Tk

SHOW RULES USED RESOURCE iE/AH TEBIE BB ZE s R IRIA,

[[£2FS

showRulesUsedResource ::=
"SHOW' 'RULES' 'USED' 'RESOURCES' resourceName ('FROM' databaseName)?

resourceName ::=
IDENTIFIER | STRING

databaseName ::=
IDENTIFIER
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R ERA

« RIEE databaseName I, ERIAZ Y Hi{E FHHY DATABASE; UIARfHFH DATABASE M2/~ No
database selected,

IR [{E 5 HH

¢ Vi

type | ¥tk

name | EHRIEAIR
N

- EWTEEIE A A AR SRR

SHOW RULES USED RESOURCE ds_0O FROM sharding_db;

| sharding | t_order |
| sharding | t_order_item |
o o ——— +

2 rows in set (0.00 sec)

« B BB A i e B TR A RN

SHOW RULES USED RESOURCE ds_0;

| sharding | t_order |
| sharding | t_order_item |
dom - Fom - +

2 rows 1in set (0.00 sec)
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PRI g

AREE TR MU 1 ) TR TR A T TR A 5 R

7 h

AREETRER 70 A R PR TR TR BT DRI A,

SHOW SHARDING TABLE RULE

filiik

SHOW SHARDING TABLE RULE iEEATEIRIECIEBRZE 2 F AL,

{2325

ShowShardingTableRule ::=
"SHOW' 'SHARDING' 'TABLE' ('RULE' tableName | 'RULES') ('FROM' databaseName)?

tableName ::=

identifier

databaseName ::=

identifier

FhFEBEIA

- RIE7E databaseName I, BRINZ YA A DATABASE, {15t K (diF DATABASE NI&4E7R No
database selected,

### IR [OE IR AH
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1l

Wi

table

ZHRA

actual_data_nodes

SR AR T 5

actual_data_sources

SEPRAVEHRETR (@id RDL Q5 AR 1)

database_strategy_type BRI 7 | R g 2 A
database_sharding_column BRI
database_sharding_algorithm_type G e A - Rp i)

d atabase_sharding_algorithm_props | ¥dEE 7 BIESEL
table_strategy_type R PRI R
table_sharding_column o i
table_sharding_algorithm_type o AR
table_sharding_algorithm_props Ko EES
key_generate_column A A A
key_generator_type A E R AR
key_generator_props A ERAE RIS

### T - ZEHEEIZ B R 70 F R

SHOW SHARDING TABLE RULES FROM sharding_db;

| table
database_sharding_column | database_sharding_algorithm_type | database_sharding_

| actual_data_nodes | actual_data_sources | database_strategy_type |

algorithm_props | table_strategy_type | table_sharding_column | table_sharding_
algorithm_type | table_sharding_algorithm_props | key_generate_column | key_

generator_type | key_generator_props |

dom Fom o oo
o o Fom
——————————————— B e it e ittt L L R
—————————— R ettt i e
b +
| t_order | | ds_0,ds_1 |
| |
| mod | order_-id | mod
| sharding-count=4 | | |
|
| t_order_item | | ds_0,ds_1 | |
| |
| mod | order_did | mod
| sharding-count=4 | |
|
o o Fomm e Fo
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2 rows in set (0.12 sec)

- B AN AR R

SHOW SHARDING TABLE RULES;

| table | actual_data_nodes | actual_data_sources | database_strategy_type |
database_sharding_column | database_sharding_algorithm_type | database_sharding_
algorithm_props | table_strategy_type | table_sharding_column | table_sharding_
algorithm_type | table_sharding_algorithm_props | key_generate_column | key_

generator_type | key_generator_props |

o o o o
o e Fom
——————————————— BT e et ST et
—————————— e
B Tt +

| t_order | | ds_0,ds_1 |

I I
| mod | order_-id | mod

| sharding-count=4 | | |

| t_order_item | | ds_0,ds_1 | |

| mod | order_did | mod

| sharding-count=4 | |

2 rows in set (0.12 sec)

- EIFEEIRHRA T A AN

SHOW SHARDING TABLE RULE t_order;
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| table | actual_data_nodes | actual_data_sources | database_strategy_type |
database_sharding_column | database_sharding_algorithm_type | database_sharding_
algorithm_props | table_strategy_type | table_sharding_column | table_sharding_
algorithm_type | table_sharding_algorithm_props | key_generate_column | key_

generator_type | key_generator_props |

o o e T
o o Fom
——————————————— e
—————————— B et ettt it
e +

| t_order | | ds_0,ds_1 |

I |
| mod | order_did | mod

| sharding-count=4 | |

1 rows in set (0.12 sec)

RAL ik

RAL (Resource & Rule Administration Language) -5 Apache ShardingSphere FIETHIES, AT
M. SR, SRR, 0 P THRIE RS B DI RE AR E,

R

ADD., ALTER. DROP, RESOURCE. IF, EXISTS. HOST. PORT. DB, USER. PASSWORD. PROPERTIES.
URL. IGNORE. SINGLE. TABLES
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MO X
S

CREATE. ALTER. DEFAULT. SHARDING, BROADCAST. BINDING., DATABASE. TABLE. STRATEGY,
RULE. RULES, ALGORITHM . DATANODES. DATABASE_STRATEGY. TABLE_STRATEGY.

KEY_GENERATE_STRATEGY. RESOURCES. SHARDING_COLUMN. KEY . GENERATOR. TYPE.
SHARDING_COLUMNS, KEY_GENERATOR., SHARDING_ALGORITHM, COLUMN. NAME. PROPERTIES

L%

CREATE. SHARDING. SINGLE. TABLE. RULE. RESOURCE

BE I E

CREATE. READWRITE_SPLITTING. RULE. WRITE_RESOURCE., READ_RESOURCES.
AUTO_AWARE_RESOURCE. WRITE_DATA_SOURCE_QUERY_ENABLED. TYPE. NAME. PROPERTIES.
TRUE. FALSE

Bbhne

CREATE. ENCRYPT. RULE, COLUMNS., NAME., CIPHER, PLAIN, QUERY_WITH_CIPHER_COLUMN, TYPE.
TRUE. FALSE

Bt 2 5 B

CREATE. DB_DISCOVERY. RULE. RESOURCES. TYPE. NAME. PROPERTIES. HEARTBEAT

CARRIR

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

K FE LA

« BIRRETRNG AU
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7.11 FERHZARA

IETFEH REB R AR —FEE B T B CHMR R SE, /2 Apache ShardingSphere AIHIRZUA IR
Hro

AR AN R PP AR BT R AE R &, TR R MBI RN, BN, JF HaEd — D rl ik
Wiz, DABINRTT SRS AIREH S B, =& — BRI A 2B HIZREA R, Bin] IR IRE
HPREHIEAL X TS A R, RRERS PRI H AV

Apache ShardingSphere 5.x IRANFFUGE ) T RGN, I H B RELL A RENS R 1S HY DART 4R 19 77 =X
1TV . B, B3 F. BE . BIEES T, BB, 1 EERUEDRE, DA MySQL. Post-
greSQL. SQLServer, Oracle %% SQL 5 WY AYSCFE, ¥yt 4fifEay 77 XN H . Apache ShardingSphere
HATEIRME+ 1 SPI (Service Provider Interface) 1EANRGY FERL, 1 HAYEAWIE M,

sy S, - S nemnneny
| Rule Conf igl.ruﬂunﬂ /[ Database Adaptors [ ' Database Protocals ]
£ ; s e S i

'\ 7 B | ¥

' [

| AN
_______________ SRS - W - wsar || pesgres |
v 5QL Dialect Par'ser' i < Infra ] ! ; e m——
7 _— ! ! s —— L i | Others.. | !
i 4 H i Ll e ) !
L s d R Wik _,r'—" SQL Parser | i e :
'l 1 ' ' N : e L, :
! Post | 5QLS H ' i Merger Decorator '
| ostgres | I__EIL erve | ' AN : I,_m-l
| T 7 1 : : B I
[ sQL92 —|JI l Others... : ,ﬁ—b= SGQL Router Result Merger d—E—L_ Sharding Encrypt I.
st S N P | |
72 L L R T i : N ; : ‘| Others...
i Route Decorator : ' n i :
pesses TEEEEEsEEEESfmmmsnsnsessso ; = SQL Rewriter H e TR
| sharding | peadwrite spif L4} | | D2 N S,
: It N4 L] t L SQLExecutor |

: ] . : : ¥
i ‘ Shadaw Others... ' ' SQL Executor Engine : i - -
— | T [ sranera | Complex

.............................................................................
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FAQ

8.1 JDBC

8.1.1 JDBC Nfl 2B & T WA E P8 1% £t 1Y spring-boot-starter (LL4I druid) #I
shardingsphere-jdbc-spring-boot-starter Y, R&t/AsI=REE?

B3 -
1. ROABARIERMAY starter (FLAN druid) FTRERJENEOT HHAIE—NMRINEIRR, XKESHG
ShardingSphere-JDBC Al @ EHR RN &4 M5,
2. fRIRINED, EPEIRIERM starter BIA], ShardingSphere-JDBC H CL2 il @ ¥z & £t

8.1.2 JDBC {iifi] Spring £ =S M HRAZ] xsd?

R

Spring i 44 7 AV R HF AR SR B R KE xsd SCHFERE AR ML, BEERFDH P RFRER, Al
WA HEE xsd U8 & ShardingSphere E M, SZFR I shardingsphere-jdbe-spring-namespace HY jar
fH META-INF:raw-latex:spring.schemas FlE T xsd X FHIA; & : META-INF:raw-latex:namespace:raw-

latex:‘\sharding’.xsd 1 META-INF:raw-latex:namespace:raw-latex:‘\replica‘-query.xsd, R FFHi{R jar £

FRZ AR AT

8.1.3 JDBC 5| A\ shardingsphere-transaction-xa-core j5, W% spring-
boot HAINZERIAR) JtaTransactionManager?

[Ep=

1. 7% Z 7£  spring-boot M 5] F K F IR M @SpringBootApplication(exclude =
JtaAutoConfiguration.class), ### JDBC Oracle 4., TEXZAL B K/NE1ENNE metadata
TEEIRINEE R AER? [ TR, Oracle RBMFES, BINTHIEAEKRS, BRIEERIE
AIFRHFG S, W1 CREATE TABLE "TableName" ("Id" number) JeEHE N WG EHANZ, Al
Z# AN SQL AR LR EARE I :

421



Apache ShardingSphere document, v5.2.0

SELECT OWNER, TABLE_NAME, COLUMN_NAME, DATA_TYPE FROM ALL_TAB_COLUMNS WHERE TABLE_
NAME IN ('TableName')

ShardingSphere ffff] OracleTableMetaDataloader X Oracle JLEHEMATINEL, BlEMN TFHHIRERA.
FERANK NS E SEBIEEHI—3 ShardingSphere ZiHTTEHE 8 SQL:

private String getTableMetaDataSQL(final Collection<String> tables, final
DatabaseMetaData metaData) throws SQLException {
StringBuilder stringBuilder = new StringBuilder(28);
if (versionContainsIdentityColumn(metaData)) {
stringBuilder.append(", IDENTITY_COLUMN");
}
if (versionContainsCollation(metaData)) {
stringBuilder.append(", COLLATION");
}
String collation = stringBuilder.toString();
return tables.isEmpty() ? String.format(TABLE_META_DATA_SQL, collation)

: String.format(TABLE_META_DATA_SQL_IN_TABLES, collation, tables.
stream() .map(each -> String.format("'%s'", each)).collect(Collectors.joining(",
"))

}

8.2 Proxy

8.2.1 Proxy Windows ¥£35% ~, 217 ShardingSphere-Proxy, IRAFISKICIEMEL TR
org.apache.shardingsphere.proxy.Bootstrap, {[fiEdt?

[

FEEERR R4S T BAEf# & ShardingSphere-Proxy — il GBI Al RER S 2B, SEERAFIFELES, ik
JTE: T cmd.exe HHUT FEHPHS:

tar zxvf apache-shardingsphere-${RELEASE.VERSION}-shardingsphere-proxy-bin.tar.gz

8.2.2 Proxy TEffi[H] ShardingSphere-Proxy I, WIS ASTE IR NHT L 47 E?

[F]%:

fii H ShardingSphere-Proxy I, B PUEIS DistSQL shASMIAIRSBIRIEME, EIEWT:

CREATE DATABASE [IF NOT EXISTS] databaseName;
DROP DATABASE [IF EXISTS] databaseName;

il :
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CREATE DATABASE sharding_db;
DROP DATABASE sharding_db;

8.2.3 Proxy ff {# Jl ShardingSphere-Proxy I, &4 ffi il & &M T BHi% 9
ShardingSphere-Proxy?

Ef=
1. ShardingSphere-Proxy Al AB 2 —4 database server, FfLAR 1%+ SQL &I,
2. MRFMAHME =77 8dEETE, Al TAE AN E S SR,
3. HATEMRX S = BdEE T2 R
+ Navicat: 11.1.13, 15.0.20,

« DataGrip: 2020.1, 2021.1 (f i IDEA/DataGrip I 4TJF dntrospect using JDBC
metadata j%&Ii),

« WorkBench: 8.0.25,

8.2.4 Proxy f#i [ Navicat <555 = 75 (48 )£ 1. B i% #% ShardingSphere-Proxy I, 13
ShardingSphere-Proxy %71 fll| i Database 5k # %15 3 il Resource, % 222 (?

1 B=8EE T EEEH ShardingSphere-Proxy I & A& 3X —4E SQL 7 i T &8, 4
ShardingSphere-Proxy % fll# database B H B WM resource I, ShardingSphere-
Proxy JCiEHUT SQL.

2. A database 1 resource 2o i FH & =75 08 5 T BERE,

3. HX resource MIEIHESSE, XN

8.3 IH

8.3.1 73} Cloud not resolve placeholder ---in string value - 54 L 71252

[EIk=
FFFRIEAFRIRFT AT DAUEA ${. ..y 8 $->{. ..}, 1HAIE 5 Spring A& B @M F SRS, KILLE
Spring IR A T RIAXFRIRFFERIER $->{. ..},
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8.3.2 47 Fv inline FEIATIR 145 Sl BRI i 82

EF=S

= .

Java AUESEHRREE SR B, (HRMT inline FRIAKHH Groovy THIENIANFE, FEEHHPRES RZF R
TSRS PRIZ B IS R ZH A/B 20N A.intdiv(B),

8.3.3 ST HUWREA TR BRI ST FE oy 3R, SR S fa B A B RINRAACEAE 77 AL
2

EES

= -

73, ShardingSphere 23 H R,

8.3.4 7 F a5 TiZ% N Long ) SingleKeyTableShardingAlgorithm, i %
ClassCastException: Integer can not cast to Long?

EES

= -

IR PR R T 7 BoR 7y BIRIZ P B — 5, W1 BUEAE T BRIADN int(11), AR
RLR53 28R R N Integer, ANSRTRZEACEN Long 2KAY, IEREREE A X T B 2R BN bigint,

8.3.5 [543 . PROXY] s ¥ StandardShardingAlgorithm H & X BikH, f5&
7 Comparable [ EAKBAN Long, HEUEFEFR b= ERA N bigint, HI

ClassCastException: Integer can not cast to Long 7¥#,

EF=2

= .

SZF doSharding ik, REIFEEHIEFEAF Comparable EARRI2EA, i2fE doSharding /5
IRSCEHON BB TR, W] DAZ# ModShardingAlgorithm#doSharding 7%

8.3.6 /7)1 ShardingSphere T2 HIERIA 7341 50 H 18 T HERIE N T 2 2 NS, HEE
BRZ MR

Ep=2

= -

ShardingSphere K snowflake FiE/ENBRINRY 704 20 B 1 F5ESRME, T RIE A INAYIH L R A BAC
rEEE N EE SR BT, R B A 3 AT DLCRIEIE S, (HICIEARIEESE, M snowflake HLI%H &
JG A CRAERI —Z RN RS E, B, RZBPDNIFLERS, & 4 AT RJLRNIRK, Fit
TR AR SN A BB A B T LR S &, 1E 3.1.0 RAH, BEKRZ HEENIRECHIRRER, S
M.: https://github.com/apache/shardingsphere/issues/1617
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8.3.7 S AT {E inline 77 FRMEHY, SCVFPITIERIZEW#/E (BETWEEN AND, >, <,

>=, <=)?

[ -
1. TEMA 4.1.0 BUESRA,
2. AEREDIMRCEI (FETENZ, HNrARNEEEISESERT B ERE -1 2%):
« 4x kA allow.range.query.with.inline.sharding &N true BA] (FRIAN false),

 5.x A : fF InlineShardingStrategy Hl§ allow-range-query-with-inline-sharding %
BN true BIAT (BRINDY false) o

8.3.8 T H M ATRIIN T KeyGenerateAlgorithm 1, HECE T Type, HZH
& S A B FRR A AERL?

k=

Service Provider Interface (SPI) J&—RN T #¢EE = /7 SCEAERY B/ API, BRTSZEIREISN, IEFRERE
META-INF/services HIER B S RAGE SPI HUSEIIE, JVM A S MBUIXLEARSS, AR SPI 7T
R, BARRETHER, 591 F# KeyGenerateAlgorithm B [fH[F, Hfth ShardingSphere 74"
JE R ARE AR 7T X AA BEAERL

8.3.9 77/ ShardingSphere [} v >RF i 0 A sN A W 82 Hh, ICREA SCRFIEA Y
LR

A%

SEM, ATDASCR. (EJRA: B8 A AR, BIRRER R A B8 FRFEE 2 i, BT Shard-
ingSphere HANKIGEEE FER ZRE5H, R4 B I 52 S TE IR 4 SQL HNRY, (Kl ShardingSphere
TERZFBRNT N B, A B R R, WIETRoG0E, nlIERIRE]; # B RN
FBEHH, ShardingSphere JTCIEMNT H oy A {H, SESQL MHZEZ KR, MMM I ERMIE, iR
A E S FHOR A] RIS 4 2 INSERT SQL AR &S H R —5k R, [Fitt, HAHREIZ R INSERT SQL,
SR EIIES AEIR=N

8.4 BB

8.4.1 BNt JPA RN Joik—fEMH, anfalfgo?

EIE=

HTFEAE IR DDL AR R 52, KR T B3R DDL A JPA SEIRINE —EMEHK, 2%
BIPA ISR (Entity) JCIAFIR# 2 DDL #1 DML (&, R RUTT: 1. AT Z Y4
Ym’5 JPA ISR (Entity), 2. &[] JPA i auto-ddl, 41 auto-ddl=none, 3. FalEEFRK, RN {HH
AR IMZECER cipherColumn,plainColumn 1 assistedQueryColumn {EIZ %1,
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8.5 DistSQL

8.5.1 DistSQL i DistSQL ZINEHRIEI, anfnfif & H & XY JDBC iEH S EsiE fzith
JEME?
[\ :
1. FEBEE X JDBC 25, E# M urlSource B7EE X dataSource,

2. ShardingSphere & T LERERMSEL, 1 maxPoolSize, idleTimeout &, NFFHGMNEE
HSHICE, 1ETE dataSource Hi@Id PROPERTIES 67E,

3. DAERIEZ S H1C 4,

8.5.2 DistSQL i DistsSQL MiBr¥EIERS, HIM Resource [xxx] is still used
by [SingleTableRule],

k=
1. WHIIS | A TR e 2 o bR

2. A B JRAP single table rule 51H, HHF#IART DARBKIZFRH, NPT LA IESE ignore single
tables #HATIRGIMER,

8.5.3 DistSQL fii [ DistSQL M IERS, I Failed to get driver -{instance
for jdbcURL=xxx,

[EIk=

ShardingSphere-Proxy fE# & IR A TN jdbe Xz, FFEHRF jdbe JXBhHA ShardingSphere-Proxy
fR G ext-lib H3%, flll: mysql-connector,

8.6 HiAth

8.6.1 HAth4n R sQL 7¢ ShardingSphere FHUATARIEM, ZaMaEiA?

mp?

= -

£ ShardingSphere-Proxy DA} ShardingSphere-JDBC 1.5.0 R AR Z J542t T sql.show FIECE, AP
fERT LTS SCRIEN S JE Y SQL DAR B2 H ZE A BUR IRV 175 B2 HHTENE info H&, sql.show FiLE
BRI, WRFREIEELAEITE, > R 5xRAME, sql.show SEIAEEN sql-show,
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8.6.2 HAMPYIIFRIN M2 = HIMGw IR ? IDEA 2514 AIRAY?

[/

(=)

ShardingSphere {# /] lombok SKEIMK T, KT HZMEHMLZEMT, i52% lombok EM, org.
apache.shardingsphere.sql.parser.autogen fl RAUfRAGH ANTLR 45k, 7] ABATA R4
P A Rk

./mvnw -Dcheckstyle.skip=true -Drat.skip=true -Dmaven.javadoc.skip=true -Djacoco.
skip=true -DskipITs -DskipTests install -T1C

S SR 'R I v T 7 org.apache.shardingsphere.sql.parser.autogen.

PostgreSQLStatementParser & Java X H TH# K, EIAECEM IDEA lRER=ERG11% XM,
Al DAJEZE IDEA YJETE: idea.max.intellisense.filesize=10000,

8.6.3 HAth{fiFl sQLSever fil PostgresQL i), REFIAMHN G S FH?

[

= .

SQLServer Fl1 PostgreSQL ZREUA NI HIR G244, Hld, 40~ SQL:

SELECT SUM(num), SUM(num2) FROM tablexxx;

SQLServer ZREXEIRIFI NS FAFEEFI (2), PostgreSQL FREXE|IF A sum I sum(2), X528 Shard-
ingSphere TEG5RIAFFI LRI ENIE N AF T H1%E . IERAY SQL BiEMN A :

SELECT SUM(num) AS sum_num, SUM(num2) AS sum_num2 FROM tablexxx;

8.6.4 HAth Oracle ¥z /% (# il Timestamp 2% Order By iEAJHlIH FH & “Order
by value must implements Comparable” ?

A% :

Bt bmm R s AW 1. BLE S JVM 248 “-oracle.jdbc.J2EE13Compliant=true” 2. J#
TR AETH W GHNIZE System.getProperties().setProperty( “oracle.jdbc.J2EE13Compliant”
,  “true” ); JEFW R: org.apache.shardingsphere.sharding.merge.dql.orderby.
OrderByValue#getOrderValues () /il F:

private List<Comparable<?>> getOrderValues() throws SQLException {
List<Comparable<?>> result = new ArraylList<>(orderByItems.size());
for (OrderItem each : orderByItems) {
Object value = resultSet.getObject(each.getIndex());
Preconditions.checkState(null == value || value instanceof Comparable,
"Order by value must implements Comparable");
result.add((Comparable<?>) value);
}

return result;
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|

[ T resultSet.getObject(int index) 757%, 14 TimeStamp oracle X#R#E oracle.jdbc.J2EE13Compliant
JE& VEHFI IR [F] java.sql.TimeStamp /2 H & X oralce.sql.TIMESTAMP 1% UL ojdbc JH# ora-
cle.jdbc.driver.TimestampAccessor#getObject(int varl) /5 i%:

Object getObject(int varl) throws SQLException {
Object var2 = null;
if(this.rowSpaceIndicator == null) {
DatabaseError.throwSqlException(21);
}
if(this.rowSpaceIndicator[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;
}

8.6.5 Hftl Windows I35 R, JEId Git 7if% ShardingSphere TSI T2 38R X4
SR SO 111} 77 e

A%

= .

NPRIEPRISH AT 32, ShardingSphere R MYEERE, J7 IRMIAZ B A an 44 BB B, R
45, WIATRESEER TR S48, BT Windows iR Git 2 H msys JwiERy, EfEH T
[HfifA ) Windows Api, FREISCIFAAEERIS 260 DY, MRRTTZRUNT: 19 ecmd.exe (FRFFZERF git
MBI ES) FHHUT TEA S, ARAE git SRS 44

git config --global core.longpaths true

MR 2 Windows 10, X7 25E T M RBVAEREE, MERBERGN XL KERS (FEE
B > EEMERmESFAE HKLM\SYSTEM\CurrentControlSet\Control\FileSystem
LongPathsEnabled, 2% REG_DWORD, FHiIZE N 1, > & NRLK BRI EEINR, B “dEd
RNE”, SRIGTEFT I E CRREN “THEAVE R > “EHER" > “RR” > “SUFRS”, fEA MM “fEH
win32 KB&12”, 2% %k https://docs.microsoft.com/zh-cn/windows/desktop/FileIO/naming-a-file
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https://ourcodeworld.com/articles/read/109/how-to-solve-filename-too-long-error-in-git-powershell-
and-github-application-for-windows

8.6.6 HAth Type is required 54 IfRULST 12

%

= .

ShardingSphere HFRZ DIRESLHIERIINETT AUBIEE SPTIEARI TSGR, o6, EML
F; XEYREEECE T type FARFHO LAY SPT SKI, R RAEBC B S A F e e 287,

8.6.7 HAARSS BNtk metadata MNEGHE?

[m] %
1. FEE4.0.1 DAERARCA, DARR S metadata FYNNEOEE
2. SRR ER, -
+ BB max.connections.size.per.query (BRIMER 1) & (A >=3.0.0.M3 AL T 5.0.0),

« ECE I max-connections-size-per-query (BRVIAMERN 1 W& (MK >=5.0.0),

8.6.8 Hfth ANTLR #fH7E src [RIZ H % RIS, BZIREER, WflkEdn?

A%

A Settings -> Languages & Frameworks -> ANTLR v4 default project settings EC B 42 iU VES AV B %
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Settings

Languages 8 ANTLR v4 default proj

antlr

Keymap

Plugins
Languages & Frame

ANTLR v4 def®

9 target/gen,tn&l:

8.6.9 HAhfiH Proxool N4} FEL, A IEH?

[EIE=%

i Proxool BLE Z MNEHRIERS, NIZONSNIEIRILE alias, K8 Proxool TEARBUE LI < 1 Wi 2
MRS E CAEIER alias, FALE alias 2IEMERE SN — M EIRTFEHIREUER, DL T2 Proxool J§
i3 ProxoolDataSource 2 getConnection 7 iEMI SRS :

if(!ConnectionPoolManager.getInstance().isPoolExists(this.alias)) {
this.registerPool();
}

X KT alias i /7741E2% Proxool E M, PS: sourceforge [k 7 Z Bl 177 7],

8.6.10 HAth{# [ Spring Boot 2.x X ShardingSphere I, ECE )R MEIRE RS

W ERAIIER, Spring Boot 2.x MR AL E X HIE MBI R NI NG F R/, BFFEREL,
Bl [a-z][0-9] fl -, BRI ~: Spring Boot 2.x ¥ % R, ShardingSphere ¥ Binder R4}7E
BOE M, BRI (A0 SRigsl FRIZkE) 25808 M5B A4 RO TR 56 e P4 8 I 4
NullPointerException 7, ZF LA NHERH: FXIZRHl: database_inline
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spring.shardingsphere.rules.sharding.sharding-algorithms.database_inline.
type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.database_inline.props.

algorithm-expression=ds-$->{user_id % 2}

Caused by: org.springframework.beans.factory.BeanCreationException: Error creating
bean with name 'database_inline': Initialization of bean failed; nested exception
is java.lang.NullPointerException: Inline sharding algorithm expression cannot be
null.

Caused by: java.lang.NullPointerException: Inline sharding algorithm expression
cannot be null.

at com.google.common.base.Preconditions.checkNotNull(Preconditions.
java:897)

at org.apache.shardingsphere.sharding.algorithm.sharding.inline.
InlineShardingAlgorithm.getAlgorithmExpression(InlineShardingAlgorithm.java:58)

at org.apache.shardingsphere.sharding.algorithm.sharding.inline.
InlineShardingAlgorithm.init(InlineShardingAlgorithm.java:52)

at org.apache.shardingsphere.spring.boot.registry.
AbstractAlgorithmProvidedBeanRegistry.
postProcessAfterInitialization(AbstractAlgorithmProvidedBeanRegistry.java:98)

at org.springframework.beans.factory.support.
AbstractAutowireCapableBeanFactory.
applyBeanPostProcessorsAfterInitialization(AbstractAutowireCapableBeanFactory.
java:431)

Iplé Ml : databaselnline

spring.shardingsphere.rules.sharding.sharding-algorithms.databaseInline.type=INLINE
spring.shardingsphere.rules.sharding.sharding-algorithms.databaseInline.props.
algorithm-expression=ds-$->{user_id % 2}

Caused by: org.springframework.beans.factory.BeanCreationException: Error creating
bean with name 'databaseInline': Initialization of bean failed; nested exception is
java.lang.NullPointerException: Inline sharding algorithm expression cannot be
null.

Caused by: java.lang.NullPointerException: Inline sharding algorithm expression
cannot be null.

at com.google.common.base.Preconditions.checkNotNull(Preconditions.
java:897)

at org.apache.shardingsphere.sharding.algorithm.sharding.inline.
InlineShardingAlgorithm.getAlgorithmExpression(InlineShardingAlgorithm.java:58)

at org.apache.shardingsphere.sharding.algorithm.sharding.inline.
InlineShardingAlgorithm.init(InlineShardingAlgorithm.java:52)

at org.apache.shardingsphere.spring.boot.registry.
AbstractAlgorithmProvidedBeanRegistry.
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postProcessAfterInitialization(AbstractAlgorithmProvidedBeanRegistry.java:98)

at org.springframework.beans.factory.support.
AbstractAutowireCapableBeanFactory.
applyBeanPostProcessorsAfterInitialization(AbstractAutowireCapableBeanFactory.
java:431)

MR HERHR MR A . AbstractAlgorithmProvidedBeanRegistry.registerBean /LA
PropertyUtil.containPropertyPrefix(environment, prefix) FHiEHIWHEEHIZ prefix
MIBC B 2 S T7AE, i PropertyUtil.containPropertyPrefix(environment, prefix) Aik, £
Spring Boot 2.x A5 NMEH T Binder, F~HERIEMAFR (A0: Jelgsl FXIZ%EE) 2SBUEHRETE

Ao
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T#

9.1 FHpThiAs

Apache ShardingSphere % A bt 15 P55 B0 R HON B H) — i, T REINA e Bg RS 28 L,
Pt DR 5 M 1%/ T GPG B SHA-512 256,  PAMSRAFIE AR A

9.1.1 Apache ShardingSphere - it A: 5.2.0 ( % 1fi H H: Sept 5th, 2022)

« JFHS: SRC (ASC, SHA512)
« ShardingSphere-JDBC —j#ifillfi: TAR (ASC, SHA512)
« ShardingSphere-Proxy —#ffilfl: TAR (ASC, SHA512)

« ShardingSphere-Agent —j#fillfil: TAR (ASC, SHA512)

9.2 EHRA

EERAIEER Archive repository BH, EHIIHLAFRAIEZ] Archive incubator repository &%,

9.3 RIGhRA

PGP &4

£/ PGP B¢ SHA 2544500k N2 BME B CEE, n A GPG 8L PGP $ilk PGP %544, 1/ N
KEYS DARCE AR asc B4, N TR A H R A2 BB IRBUZLE S F,

gpg -1 KEYS

B
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https://www.apache.org/dyn/closer.lua/shardingsphere/5.2.0/apache-shardingsphere-5.2.0-shardingsphere-jdbc-bin.tar.gz
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https://www.apache.org/dyn/closer.lua/shardingsphere/5.2.0/apache-shardingsphere-5.2.0-shardingsphere-proxy-bin.tar.gz
https://downloads.apache.org/shardingsphere/5.2.0/apache-shardingsphere-5.2.0-shardingsphere-proxy-bin.tar.gz.asc
https://downloads.apache.org/shardingsphere/5.2.0/apache-shardingsphere-5.2.0-shardingsphere-proxy-bin.tar.gz.sha512
https://www.apache.org/dyn/closer.lua/shardingsphere/5.2.0/apache-shardingsphere-5.2.0-shardingsphere-agent-bin.tar.gz
https://downloads.apache.org/shardingsphere/5.2.0/apache-shardingsphere-5.2.0-shardingsphere-agent-bin.tar.gz.asc
https://downloads.apache.org/shardingsphere/5.2.0/apache-shardingsphere-5.2.0-shardingsphere-agent-bin.tar.gz.sha512
https://archive.apache.org/dist/shardingsphere/
https://archive.apache.org/dist/incubator/shardingsphere/
https://downloads.apache.org/shardingsphere/KEYS
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pgpk -a KEYS

B

pgp —-ka KEYS

TRUE RIS SR, AT DA TR A0 H 5% FEAR AT ase SUfF, FHZIR A MR TR,

gpg —-verify apache-shardingsphere-**xxxxxxx.,asc apache-shardingsphere—***xxxxxx%x

B

pgpVv apache-shardingsphere—x**xxx*x*x*x.asc

e

pgp apache-shardingsphere-x**xxx**.asc
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