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1.1 TiDB E A
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EIRRBERRMES T4, BENAEFERTE, ARNEARMNESNFIREEEZEN BIZF r] A IEMAYALIE
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13 MAREFRS DB XEMAR
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EN=

{858 TiDB Cloud (Serverless Tier) ¥J32 TiDB £E &%

TRNTBNEIUARRIFZ R FIAER Tios, {RIFER TiDB Cloud BIEFH BN — Serverless Tier 5£8¥, £

TiDB SQL E i, AR, MRS RAITEFIZENL IR,
ERFEEAMITEN LB Tios, FESHZA B TiDB,

2135 BIER Serverless Tier 528%

. YNR{FERIAE TiDB Cloud 1K S, B FTELLEM,

. {EF{REY TiDB Cloud MK S & F,

. ¥ Clusters TIE A s Create Cluster %48,

. Create Cluster TUEIFKINIEE Serverless Tier, fRA]LAMRIBR BN B BIFERTRHK,

. ,5\56 Create ﬁUE Serverless Tier %Ei

{REY TiDB Cloud EEEHIG T 30 F /S BIETEEE,

C ERIERER, REELAN - R, E FAMERIER security Settings, TEXEERIR EERERH

root B0, SEALIE M Apply. WNRIZBIRE root BHG, (RIFTLHERER,

. R Connect I, EEEINEEFERMFZRNERL VMR FAAARETNRINERFNR, TE

ERRRRERT TAF U vysaL F P im R,

EI=

FEWSINHBBAIR, TEIRER serverless Tier E£8HY, REELIFRENA R /14
( 900 2aEp24QWEDLGRFs . root Ff4 2aEp24QWEDLGRFs ), B{EAGSITIERE, TEERF5|S
BIEAFA, {FPJLATE TiDB Cloud AP BRIZ PHREBESEE,

Fod: ERDISEH

CBERTRRWSQLEFE, BERBECHERERSE, BRUTPRER,

W F macos BRER G, GNRIRIGELE Homebrew, 15E%E Homebrew B M1 TR R,

11


https://en.pingcap.com/tidb-cloud
https://tidbcloud.com/free-trial
https://tidbcloud.com/
https://tidbcloud.com/console/clusters
https://docs.pingcap.com/tidbcloud/select-cluster-tier#serverless-tier
https://docs.pingcap.com/tidbcloud/select-cluster-tier#user-name-prefix
https://brew.sh/index_zh-cn
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brew install mysql-client

ERRTANGLTALT, SRUTER:

mysql-client is keg-only, which means it was not symlinked into /opt/homebrew,

because it conflicts with mysql (which contains client libraries).

If you need to have mysgl-client first in your PATH, run:
echo 'export PATH="/opt/homebrew/opt/mysql-client/bin:$PATH"' >> ~/.zshrc

For compilers to find mysql-client you may need to set:
export LDFLAGS="-L/opt/homebrew/opt/mysql-client/lib"
export CPPFLAGS="-I/opt/homebrew/opt/mysql-client/include"

BEITERPHLT (FLTALESLASER -, BlasSiTaL g )

echo 'export PATH="/opt/homebrew/opt/mysql-client/bin:$PATH""' >> ~/.zshrc

FeRfE, EXZEEXG (140 ~/.zshrc), FIIE MysQL BEFIREBRTRMIN:

source ~/.zshrc

mysql --version

AR SRIRZANCA T A% :

mysql Ver 8.0.28 for macos12.0 on armé64 (Homebrew)

WF Linux RIEZR S, TELEBA Centos 7 Afl:

yum install mysql

FThE, BRIE vysQL BEFIRERRRMI:

mysql --version

AR SRIRZANCA T A% :

mysql Ver 15.1 Distrib 5.5.68-MariaDB, for Linux (x86_64) using readline 5.1

CIB1TH 1 SHRBRINERFNS,

mysql --connect-timeout 15 -u '<prefix>.root' -h <host> -P 4000 -D test --ssl-mode=
<> VERIFY_IDENTITY --ssl-ca=/etc/ssl/cert.pem -p

PEN—

o TE3E1E Serverless Tier EEBERT, WATDEH TLS iE1%E,
- NRIREEERHBE 0], B]IH)15E TiDB Cloud Serverless Tier EBF E 2 1EE RFABESERE.


https://docs.pingcap.com/tidbcloud/secure-connections-to-serverless-tier-clusters
https://docs.pingcap.com/tidbcloud/secure-connections-to-serverless-tier-clusters
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283517 — F{R7E TiDB Cloud FHYBIE— 4 sqQLIE:

SELECT 'Hello TiDB Cloud!';

RFE LR

WRIRAISERREE S FERM I — &, RRIRELTE TiDB Cloud L RIINHIEIT T soLiEA,

2.2 {#F TiDB RUIE M ENE sqL

RERFE R TE Tios AYIEMIYE soL ERTIE.

221 FEFIRZAD

BREMBZEED Tos £&, BHRERE, BESEEH TiDB Cloud (Serverless Tier) 2 TiDB E£EEERBIE—
Serverless Tier %gio

222 HAKRsSqQLIRE

xR
LEAESZ#4 5| A FE{L B TiDB MAHHAY sQu EAXRRE, (Re]EZBIFELLXAERENELE. RA
B9 sqL EXIRIEE R,

FYINERE TipB EEBf 2[5, {ERJUAZE TiDB 1T sQLIBAI T, [EJ0 TiDB 3E MysqQL, fRe] AfER MysqQL & F i
EIE TioB, FEHXSHIER TR ENIT vysqL iBa],

sQLE— I 1FIBMIES, CRMEERAFSHBERENAN. EEHRE—MEARAIES, FRERAREBESH
BEFHITIIE, AXENBEARR sqLRE, FTTER sQLiBRFIR, &M 108 sqQL BEIF#F,


https://pingcap.github.io/sqlgram/
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sQU B @R RIBIAL RIS A LA T Y 4 A ERS :

+ DDL (Data Definition Language) : %QTEE)‘UE%—, Fﬁ%fﬁ)‘(%ﬂ&rﬁﬁ%, ’F':’.}Efi\ 45E\ ?ﬂ%ﬂ%?%l%o
+ DML (Data Manipulation Language): #IBIRIEIES, FRBZBRIEFSZHEXMICE,

* DQL (Data Query Language): RIREEIES, AXRERLSTRERENIDT.,

+ DCL (Data Control Language): #IBIZHIES, FRTE XihRINEFZ2RK 7,

LR, FENE oML Fl oo, BIBIBIRFESHNBBEEIRIES, HRMBHIESE squ EAIRIE TiDB sqL
BEFBREEZER.
22.4 DML EIRIRIEIBES

HIRIRIEIES o] ST R SRR M oL,
fSEF3 INSERT 1BAJARNIBEARICR, FIU0:

INSERT INTO person VALUES(1,'tom','20170912");

£ INSERT IBA) A RABA B S E D FERAENIRICR. FHlal:

INSERT INTO person(id,name) VALUES('2','bob');

{5 F3 UPDATE 1B A) AR NIBINRICRIVER 0 FEREUIE, HIa0:

UPDATE person SET birthday='20180808"' WHERE id=2;

{3 DELETE IBA)RRAMPRER D RiCK, FHlg0:

DELETE FROM person WHERE id=2;

=

EE
UPDATE Fll DELETE IREUN R ANE: wHERE 1R 42N @ RIFITIRME,

225 DQLEREWIES

BW\EWESRA I RIS RPERLEEZNBIET, BERUSFLNZOLAR,
{EF SELECT BRI RBRALKIE. FIa0:

SELECT * FROM person;

7E SELECT [FEIN EEE|NYIE, FIa0:


https://pingcap.github.io/sqlgram/
https://pingcap.github.io/sqlgram/

B’ PingCAP

SELECT name FROM person;

1 rows in set (0.00 sec)

{EA wHERE F 8], WAIBIERHEITRENSFHNHLEEHERD, fi0:

SELECT * FROM person WHERE id < 5;

3 mhlER

3.1 TiDB 0 Java RYIE B2 CRUD N FRIZF

A R R AN{FI 52 A TipB F Java SRAIE—MEERRY crRUD N ATZF.

.
3 .
PE =

WEZ(E Java 8 S A _ERRA31T TiDB N FEEFIIRS,

3.1 HREZES)MS

« {8 Connector/J - TiDB v6
. £ TiDB L& R FIRIER{ESLE - TiDB v6

i
YR IRFHEEF Spring Boot 1#£1T TiDB M FFEF SRS, v LAEHBuild the TiDB Application using
Spring Boot,

312 B9 BonfREY Tio &

ETFT A ios MBI E,


https://learn.pingcap.com/learner/course/840002/?utm_source=docs-cn-dev-guide
https://learn.pingcap.com/learner/course/780002/?utm_source=docs-cn-dev-guide
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3.1.2.1 {5 TiDB Cloud Serverless Tier EEE¥

BIEE serverless Tier E£&%,

3122 {ERAHIEE

LA FEEMR BN —NNIXERINTIE, EREFLENIMEERTE, EEFEFANMBERT, FEH
A /Z50 TiDB,

BB AN 5

ERGER: FARM macos 3& B Linux IFEHRIEERE Tios NN EEE, KIS TiDB SEBFAEAZEH), LA TiDB,
Tikv. PD, MIZEEMAERIIBIT

1. FEHHAZRTIUP,

curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

2. FIREFMREEE,

EE
TIUP TR FTEME SRR N profile SXIFAVLEITER1Z, TEFITUAE source Ap S Hl, EEIRIE
profile X HISEFR I BB TRAR 2,

source .bash_profile

3. TEE Al session MITU N en S BohE&EESE,

- EIEWIT tiup playground s SR ITERATHRASAY TiDB ££8%, EH A TiDB, Tikv, PD F TiFlash SEf5I &
14

tiup playground

- EIBAFETE TiDB AR A AR ZAH LAY, s EUT:

tiup playground v5.4.0 --db 2 --pd 3 --kv 3

LRGBS RERM T HIFBNENRAMERE (F1Iv540), RFRAFTABETAITtivp list
— tidb REF, BITERFEREFNNELN:

CLUSTER START SUCCESSFULLY, Enjoy it A-A
To connect TiDB: mysql --comments --host 127.0.0.1 --port 4001 -u root -p (no password)

To connect TiDB: mysql --comments --host 127.0.0.1 --port 4000 -u root -p (no password)
To view the dashboard: http://127.0.0.1:2379/dashboard

PD client endpoints: [127.0.0.1:2379 127.0.0.1:2382 127.0.0.1:2384]

To view the Prometheus: http://127.0.0.1:9090

To view the Grafana: http://127.0.0.1:3000
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B’ PingCAP

JE =

« XFFv5.2.0 KRLA_ERRZASEY TiDB 7E Apple M1 iox 7 BI85 £3iE1T tiup playground,
« BLXFS N ITHY playground, TEAREBEMIRE Tive KIFIBRIRREEKIE, EHMIT
ZmYEREI— 1 2HIEE.
- EREFANEE, FIRITTUPRY --tag B8X: tiup --tag <your-tag> playground
— ..., #¥BESE P SEFMH,

ERTREFLINE

BT cit WIBEMNALRIME: WEMITIL,
ZIMES BN, Fidd Tive S NILEEE,

313 S22 FREUKED

git clone https://github.com/pingcap-inc/tidb-example-java.git

Mybatis & = BIEEEORITRIFIR Java N AAFFAENESR, 304G LA Maven 1{EFRY 75 088 MyBatis Generator 4 AY &R
PHEAERSE,

#HAB & plain-java-mybatis:

cd plain-java-mybatis
BREMINTFR:
F—— Makefile
F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| F—— MybatisExample.java
| F—— dao
| | L—— PplayerDAO.java
| L—— model
| F—— Player.java
| F—— PlayerMapper.java
| L—— PlayerMapperEx.java
L—— resources
F—— dbinit.sql



https://mybatis.org/mybatis-3/index.html
https://mybatis.org/generator/quickstart.html
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f—— log4j.properties

F—— mapper

| F—— PlayerMapper.xml

| L—— PlayerMapperEx.xml

F—— mybatis-config.xml

L—— mybatis-generator.xml

Hep, BEEMBIXHE:

* src/main/java/com/pingcap/model/Player.java: PbyerEEﬁK?EjZFF
+ src/main/java/com/pingcap/model/PlayerMapper.java: Player Mapper BY3E 134
+ src/main/resources/mapper/PlayerMapper.xml: Player Mapper B XML e, ER Mybatis BFER Player

Mapper ¥ [ RYSCINERVECE
XA AE L SRR S 1E T mybatis-generator.xml EEE XA, T Mybatis Generator FIEEE X, TH
&R T ERERVIAER:

<IDOCTYPE generatorConfiguration PUBLIC
"-//mybatis.org//DTD MyBatis Generator Configuration 1.0//EN"

"http://mybatis.org/dtd/mybatis-generator-config_1_0.dtd">

<generatorConfiguration>

<l--
<context/> entire document: https://mybatis.org/generator/configreference/context.html

context.id: A unique identifier you like
context.targetRuntime: Used to specify the runtime target for generated code.
It has MyBatis3DynamicSql / MyBatis3Kotlin / MyBatis3 / MyBatis3Simple 4 selection to

<~ choice.
->

<context id="simple" targetRuntime="MyBatis3">

<l--
<commentGenerator/> entire document: https://mybatis.org/generator/configreference/
<~ commentGenerator.html
commentGenerator:
- property(suppressDate): remove timestamp in comments
- property(suppressAllComments): remove all comments
->
<commentGenerator>
<property name="suppressDate" value="true"/>
<property name="suppressAllComments" value="true" />
</commentGenerator>
<l--



https://mybatis.org/generator/quickstart.html
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<jdbcConnection/> entire document: https://mybatis.org/generator/configreference/

< jdbcConnection.html

jdbcConnection.driverClass: The fully qualified class name for the JDBC driver used
< to access the database.
Used mysqgl-connector-java:5.1.49, should specify JDBC is com.mysql.jdbc.Driver
jdbcConnection.connectionURL: The JDBC connection URL used to access the database.
-—>
<jdbcConnection driverClass="com.mysql.jdbc.Driver"
connectionURL="jdbc:mysql://localhost:4000/test?user=root" />

<l--
<javaModelGenerator/> entire document: https://mybatis.org/generator/configreference/
< javaModelGenerator.html
Model code file will be generated at ${targetProject}/${targetPackage}
javaModelGenerator:
- property(constructorBased): If it's true, generator will create constructor
< function in model
-—>

<javaModelGenerator targetPackage="com.pingcap.model" targetProject="src/main/java">
<property name="constructorBased" value="true"/>

</javaModelGenerator>

<l--
<sqlMapGenerator/> entire document: https://mybatis.org/generator/configreference/
< sqglMapGenerator.html
XML SQL mapper file will be generated at ${targetProject}/${targetPackage}
-—>

<sqlMapGenerator targetPackage="." targetProject="src/main/resources/mapper"/>

<l--
<javaClientGenerator/> entire document: https://mybatis.org/generator/configreference
< /javaClientGenerator.html
Java code mapper interface file will be generated at ${targetProject}/${targetPackage
— }

javaClientGenerator.type (context.targetRuntime is MyBatis3):
This attribute indicated Mybatis how to implement interface.
It has ANNOTATEDMAPPER / MIXEDMAPPER / XMLMAPPER 3 selection to choice.
-—>
<javaClientGenerator type="XMLMAPPER" targetPackage="com.pingcap.model" targetProject="

< src/main/java"/>

<l--
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<table/> entire document: https://mybatis.org/generator/configreference/table.html

table.tableName: The name of the database table.
table.domainObjectName: The base name from which generated object names will be
< generated. If not specified, MBG will generate a name automatically based on
<~ the tableName.
table.enableCountByExample: Signifies whether a count by example statement should be
— generated.
table.enableUpdateByExample: Signifies whether an update by example statement should
<~ be generated.
table.enableDeleteByExample: Signifies whether a delete by example statement should
— be generated.
table.enableSelectByExample: Signifies whether a select by example statement should
< be generated.
table.selectByExampleQueryId: This value will be added to the select list of the
— select by example statement in this form: "'<value>' as QUERYID".
-=>
<table tableName="player" domainObjectName="Player"
enableCountByExample="false" enableUpdateByExample="false"
enableDeleteByExample="false" enableSelectByExample="false"
selectByExampleQueryId="false"/>
</context>

</generatorConfiguration>

mybatis-generator.xml £ pom.xml B, DA mybatis-generator-maven-plugin iEFECE RV NHESIA:

<plugin>

<groupId>org.mybatis.generator</groupId>

<artifactId>mybatis-generator-maven-plugin</artifactId>

<version>1.4.1</version>

<configuration>
<configurationFile>src/main/resources/mybatis-generator.xml</configurationFile>
<verbose>true</verbose>
<overwrite>true</overwrite>

</configuration>

<dependencies>
<!l-- https://mvnrepository.com/artifact/mysql/mysql-connector-java -->
<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>5.1.49</version>
</dependency>

</dependencies>

</plugin>

20



P PingCAP

7£ Maven IFASIAGE, PIHIBRIBAVERXEE, BEFHS mvn mybatis-generate SR ETRIN M, SERTE
o] AMEA B R RE TR make 5%, 1BId make gen REIRMBRIES A, FHERMENGE,

R
mybatis-generator.xml FRAYE M configuration.overwrite {X A= &l 7 4 A% BY Java SRS XX 14

ERESATWEAN, Exvi REXHNEZAEMAREA, Elt, H#EFTE Mybaits Generator
ERUHTBISHRT, SoifRi=EIRRISI A,

Player.java {3 Mybatis Generator R KVERIESLARE M, FEIEEREIZF RIIBRES, Player XHIE
NREMEIT R E player REY—PFER,

package com.pingcap.model;

public class Player {
private String id;

private Integer coins;

private Integer goods;

public Player(String id, Integer coins, Integer goods) {
this.id = id;

this.coins = coins;

this.goods = goods;

public Player() {

super();

public String getId() {

return id;

public void setId(String id) {
this.id = id;

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {
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this.coins = coins;

public Integer getGoods() {

return goods;

public void setGoods(Integer goods) {

this.goods = goods;

PlayerMapper.java x&{# F Mybatis Generator £ R HAIRETE O, ENMETEO, BEOMNIMERH
Mybatis S8BT xmL 3 ERE BTN ALY :

package com.pingcap.model;

import com.pingcap.model.Player;

public interface PlayerMapper {
int deleteByPrimaryKey(String id);

int insert(Player row);

int insertSelective(Player row);

Player selectByPrimaryKey(String id);

int updateByPrimaryKeySelective(Player row);

int updateByPrimaryKey(Player row);

PlayerMapper.xml 52 {8 F Mybatis Generator 4 AY tH B9 BR B XML XX 4, Mybatis 45 8 FI X N X 4 B o £ B}
PlayerMapper & [1AYSRINE

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
<~ mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapper">
<resultMap id="BaseResultMap" type="com.pingcap.model.Player">
<constructor>
<idArg column="id" javaType="java.lang.String" jdbcType="VARCHAR" />
<arg column="coins" javaType="java.lang.Integer" jdbcType="INTEGER" />
<arg column="goods" javaType="java.lang.Integer" jdbcType="INTEGER" />

</constructor>
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</resultMap>
<sql id="Base_Column_List">
id, coins, goods
</sql>
<select id="selectByPrimaryKey" parameterType="java.lang.String" resultMap="BaseResultMap">
select
<include refid="Base_ Column_List" />
from player
where id = #{id, jdbcType=VARCHAR}
</select>
<delete id="deleteByPrimaryKey" parameterType="java.lang.String">
delete from player
where id = #{id, jdbcType=VARCHAR}
</delete>
<insert id="insert" parameterType="com.pingcap.model.Player">
insert into player (id, coins, goods
)
values (#{id, jdbcType=VARCHAR}, #{coins,jdbcType=INTEGER}, #{goods,jdbcType=INTEGER}
)
</insert>
<insert id="insertSelective" parameterType="com.pingcap.model.Player">
insert into player
<trim prefix="(" suffix=")" suffixOverrides=",6">
<if test="id != null">
id,
</if>
<if test="coins != null">
coins,
</if>
<if test="goods != null">
goods,
</if>
</trim>
<trim prefix="values (" suffix=")" suffixOverrides=",6">
<if test="id != null">
#{id, jdbcType=VARCHAR},
</if>
<if test="coins != null">
#{coins, jdbcType=INTEGER},
</if>
<if test="goods != null">
#{goods, jdbcType=INTEGER},
</if>

</trim>

</insert>
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<update id="updateByPrimaryKeySelective" parameterType="com.pingcap.model.Player">

update player

<set>
<if test="coins != null">
coins = #{coins, jdbcType=INTEGER},
</if>
<if test="goods != null">
goods = #{goods,jdbcType=INTEGER},
</if>
</set>
where id = #{id, jdbcType=VARCHAR}
</update>

<update id="updateByPrimaryKey" parameterType="com.pingcap.model.Player">
update player
set coins = #{coins, jdbcType=INTEGER},
goods = #{goods, jdbcType=INTEGER}
where id = #{id, jdbcType=VARCHAR}
</update>

</mapper>

FHF Mybatis Generator EEF LIRS, FHt, FIBEPELITEIREN, vI{EMA dbinit.sql MR
1.

USE test;
DROP TABLE IF EXISTS player;

CREATE TABLE player (
“id® VARCHAR(36),
‘coins® INTEGER,
‘goods® INTEGER,
PRIMARY KEY ("id")

);

EY9MR 7 1% PlayerMapperEx 287 PlayerMapper, FFHYRE S5 ZILEZAY PlayerMapperEx. xml, R EIEE X
PlayerMapper.java F0 PlayerMapper .xml, XA T Lk Mybatis Generator E@&E’:'Eﬁy,, FZMEBITHREK
R

7E PlayerMapperEx. java HE X BITIEMED

package com.pingcap.model;

import java.util.lList;

public interface PlayerMapperEx extends PlayerMapper {
Player selectByPrimaryKeyWithLock(String id);

List<Player> selectByLimit(Integer limit);
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Integer count();

1= PlayerMapperEx.xml FRTE SRS £ ] =

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
— mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapperEx">
<resultMap id="BaseResultMap" type="com.pingcap.model.Player">
<constructor>
<idArg column="id" javaType="java.lang.String" jdbcType="VARCHAR" />
<arg column="coins" javaType="java.lang.Integer" jdbcType="INTEGER" />
<arg column="goods" javaType="java.lang.Integer" jdbcType="INTEGER" />
</constructor>
</resultMap>
<sql id="Base_Column_List">
id, coins, goods
</sql>

<select id="selectByPrimaryKeyWithLock" parameterType="java.lang.String" resultMap="
<~ BaseResultMap">
select
<include refid="Base_ Column_List" />
from player
where “id" = #{id, jdbcType=VARCHAR}
for update

</select>

<select id="selectByLimit" parameterType="java.lang.Integer" resultMap="BaseResultMap">
select
<include refid="Base Column_List" />
from player
limit #{id, jdbcType=INTEGER}
</select>

<select id="count" resultType="java.lang.Integer">
select count(*) from player

</select>

</mapper>

PlayerDAO. java = f2FF FIREIBEIBITRAVE, EHH pA0 2 Data Access Object IS, FEEHPENX T —RIIE
BHRIERE, ATHRIENE A,

25
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package com.pingcap.dao;

import com.pingcap.model.Player;
import com.pingcap.model.PlayerMapperEx;
import org.apache.ibatis.session.SqlSession;

import org.apache.ibatis.session.SqlSessionFactory;

import java.util.List;

import java.util.function.Function;

public class PlayerDAO {
public static class NotEnoughException extends RuntimeException {
public NotEnoughException(String message) {

super(message);

// Run SQL code in a way that automatically handles the

// transaction retry logic, so we don't have to duplicate it in

// various places.

public Object runTransaction(SqlSessionFactory sessionFactory, Function<PlayerMapperEx,
5 Object> fn) {
Object resultObject = null;

SqlSession session = null;

try {
// open a session with autoCommit is false

session = sessionFactory.openSession(false);

// get player mapper
PlayerMapperEx playerMapperEx = session.getMapper(PlayerMapperEx.class);

resultObject = fn.apply(playerMapperEx);
session.commit();
System.out.println("APP: COMMIT;");
} catch (Exception e) {
if (e instanceof NotEnoughException) {
System.out.printf("APP: ROLLBACK BY LOGIC; \n%s\n", e.getMessage());
} else {
System.out.printf("APP: ROLLBACK BY ERROR; \n%s\n", e.getMessage());

+

if (session != null) {
session.rollback();

+
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} finally {
if (session != null) {

session.close();

return resultObject;

public Function<PlayerMapperEx, Object> createPlayers(List<Player> players) {
return playerMapperEx -> {
Integer addedPlayerAmount = O;
for (Player player: players) {
playerMapperEx.insert(player);
addedPlayerAmount ++;
b
System.out.printf("APP: createPlayers() --> %d\n", addedPlayerAmount);

return addedPlayerAmount;

public Function<PlayerMapperEx, Object> buyGoods(String sellld, String buyId, Integer amount,
< Integer price) {
return playerMapperEx -> {
Player sellPlayer = playerMapperEx.selectByPrimaryKeyWithLock(sellId);
Player buyPlayer = playerMapperEx.selectByPrimaryKeyWithLock(buyId);

if (buyPlayer == null || sellPlayer == null) {

throw new NotEnoughException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount) {

throw new NotEnoughException("coins or goods not enough, rollback");

int affectRows = 0;

buyPlayer.setGoods(buyPlayer.getGoods() + amount);
buyPlayer.setCoins(buyPlayer.getCoins() - price);
affectRows += playerMapperEx.updateByPrimaryKey(buyPlayer);

sellPlayer.setGoods(sellPlayer.getGoods() - amount);
sellPlayer.setCoins(sellPlayer.getCoins() + price);
affectRows += playerMapperEx.updateByPrimaryKey(sellPlayer);

System.out.printf("APP: buyGoods --> sell: %s, buy: %s, amount: %d, price: %d\n",
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< sellld, buyId, amount, price);

return affectRows;

public Function<PlayerMapperEx, Object> getPlayerByID(String id) {
return playerMapperEx -> playerMapperEx.selectByPrimaryKey(id);

public Function<PlayerMapperEx, Object> printPlayers(Integer limit) {
return playerMapperEx -> {
List<Player> players = playerMapperEx.selectByLimit(limit);

for (Player player: players) {
System.out.println("\n[printPlayers]:\n" + player);
b

return 0;

public Function<PlayerMapperEx, Object> countPlayers() {

return PlayerMapperEx::count;

MybatisExample ;& plain-java-mybatis XNRBIFEFAIESE, ERFENX T AORL:

package com.pingcap;

import com.pingcap.dao.PlayerDAO;

import com.pingcap.model.Player;

import org.apache.ibatis.io.Resources;

import org.apache.ibatis.session.SqlSessionFactory;

import org.apache.ibatis.session.SqlSessionFactoryBuilder;

import java.io.IOException;
import java.io.InputStream;
import java.util.Arrays;

import java.util.Collections;

public class MybatisExample {
public static void main( String[] args ) throws IOException {
// 1. Create a SqlSessionFactory based on our mybatis-config.xml configuration
// file, which defines how to connect to the database.

InputStream inputStream = Resources.getResourceAsStream("mybatis-config.xml");

SqlSessionFactory sessionFactory = new SqlSessionFactoryBuilder().build(inputStream);
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// 2. And then, create DAO to manager your data
PlayerDAO playerDAO = new PlayerDAO();

// 3. Run some simple examples.

// Create a player who has 1 coin and 1 goods.
playerDAO.runTransaction(sessionFactory, playerDAO.createPlayers(
Collections.singletonList(new Player("test", 1, 1))));

// Get a player.
Player testPlayer = (Player)playerDAO.runTransaction(sessionFactory, playerDAO.
— getPlayerByID("test"));
System.out.printf("PlayerDAO.getPlayer:\n => id: %s\n => coins: %s\n => goods: %
— s\n",
testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

// Count players amount.

Integer count = (Integer)playerDAO.runTransaction(sessionFactory, playerDAO.countPlayers
— )

System.out.printf("PlayerDAO.countPlayers:\n => %d total players\n", count);

// Print 3 players.
playerDAO.runTransaction(sessionFactory, playerDAO.printPlayers(3));

// 4. Getting further.

// Player 1: id is "1", has only 100 coins.

// Player 2: id is "2", has 114514 coins, and 20 goods.
Player player1 = new Player("1", 100, 0);

new Player("2", 114514, 20);

Player player2

// Create two players "by hand", using the INSERT statement on the backend.
int addedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.createPlayers(Arrays.asList(player1, player2)));
System.out.printf("PlayerDAO.createPlayers:\n => %d total inserted players\n",
<> addedCount);

// Player 1 wants to buy 10 goods from player 2.

// It will cost 500 coins, but player 1 cannot afford it.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will fail");

Integer updatedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.buyGoods(player2.getId(), playeri.getId(), 10, 500));

System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);
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// So player 1 has to reduce the incoming quantity to two.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");

updatedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.buyGoods(player2.getId(), playeri1.getId(), 2, 100));

System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

BB EEEGR{THY Java ORM JJ Hibernate, H Hibernate fEARZAS 6.0.0.Beta2 KUAGZIEFT TiDB AS., TTEE
B 7 TiDB BU4FME., EE, LEAIGLA 6.0.0.Beta2 + KR AIFH 1T AR,

# A\ B & plain-java-hibernate :

cd plain-java-hibernate

BRI TAR:

F—— Makefile

F—— plain-java-hibernate.iml
F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| L—— HibernateExample.java
L—— resources
L—— hibernate.cfg.xml

EEF', hibernate.cfg.xml j\j Hibernate EE%B‘(FF, /:'_E)‘{T:

<?xml version="'1.0" encoding="utf-8'?>
<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
<hibernate-configuration>

<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://localhost:4000/test</property>
<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password"></property>

<property name="hibernate.connection.autocommit">false</property>
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<!-- Required so a table can be created from the 'PlayerDAO' class -->

<property name="hibernate.hbm2ddl.auto">create-drop</property>

<!-- Optional: Show SQL output for debugging -->
<property name="hibernate.show_sql">true</property>

<property name="hibernate.format_sql">true</property>

</session-factory>

</hibernate-configuration>

P PingCAP

HibernateExample.java & plain-java-hibernate iIXNRBIFZFRIEIR, {EF Hibernate BY, FH3RTF joBC, XE

NFEBAREX i, Hibernate FFRR 7 BIZ IR FERN, NRBIEEZRIVAT,

PlayerDAO =2 FAREEHUEN HAIZE, EH DA0 = Data Access Object FI4E S, EHARENX T —RIHBURIIE
EF%, BRIBEHIBUENB AR, BT DBC, Hibernate 12T KEBHIRIE, MW HRMET, EANEHN
CRUD &, IMABIELTRIBE,

PlayerBean R BUIBSLIAZE, HEUEERTEIEFRARIES, PlayerBean FIEBNEMEIIT N E player TRAEJ—4
FEL, ME%TF JDBC, Hibernate Y PlayerBean SE{AZE )0 T 45 Hibernate IRIEE SRS R, MATE6E, BRER
BRET R R,

package com.pingcap;

import
import
import
import
import
import
import
import
import
import

import

import
import
import

import

@Entity

jaka
jaka
jaka
jaka
org.
org.
org.
org
org.
org.

org.

java
java
java

java

rta.persistence.Column;

rta.persistence.Entity;

rta.persistence.Id;

rta.persistence.Table;

hibernate.
hibernate

hibernate.

.hibernate.

hibernate.
hibernate.

hibernate.

JDBCException;

.Session;

SessionFactory;
Transaction;
cfg.Configuration;
query.NativeQuery;

query.Query;

.util.Arrays;

.util.Collections;
.util.List;

.util.function.Function;

@Table(name = "player_hibernate")

class PlayerBean {

@Id

private String id;

@Column(name = "coins")

private Integer coins;

@Column(name = "goods")
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private Integer goods;

public PlayerBean() {
}

public PlayerBean(String id, Integer coins, Integer goods) {
this.id = id;
this.coins = coins;

this.goods = goods;

public String getId() {

return id;

public void setId(String id) {
this.id = id;

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {
return goods;

public void setGoods(Integer goods) {

this.goods = goods;

@Override
public String toString() {
return String.format(" %-8s => %10s\n %-8s => %10s\n %-8s => %10s\n",

"id", this.id, "coins", this.coins, "goods", this.goods);

/**

* Main class for the basic Hibernate example.

*%/
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public class HibernateExample
{
public static class PlayerDAO {
public static class NotEnoughException extends RuntimeException {
public NotEnoughException(String message) {

super(message) ;

// Run SQL code in a way that automatically handles the

// transaction retry logic so we don't have to duplicate it in

// various places.

public Object runTransaction(Session session, Function<Session, Object> fn) {
Object resultObject = null;

Transaction txn = session.beginTransaction();

try {
resultObject = fn.apply(session);
txn.commit();

System.out.println("APP: COMMIT;");

} catch (JDBCException e) {

System.out.println("APP: ROLLBACK BY JDBC ERROR;");
txn.rollback();

} catch (NotEnoughException e) {
System.out.printf("APP: ROLLBACK BY LOGIC; %s", e.getMessage());
txn.rollback();

}

return resultObject;

public Function<Session, Object> createPlayers(List<PlayerBean> players) throws
< JDBCException {
return session -> {
Integer addedPlayerAmount = 0;
for (PlayerBean player: players) {
session.persist(player);
addedPlayerAmount ++;
}
System.out.printf("APP: createPlayers() --> %d\n", addedPlayerAmount);
return addedPlayerAmount;

I

public Function<Session, Object> buyGoods(String sellld, String buyId, Integer amount,
< Integer price) throws JDBCException {
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return session -> {
PlayerBean sellPlayer = session.get(PlayerBean.class, sellld);

PlayerBean buyPlayer = session.get(PlayerBean.class, buyId);

if (buyPlayer == null || sellPlayer == null) {

throw new NotEnoughException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount) {

throw new NotEnoughException("coins or goods not enough, rollback");

buyPlayer.setGoods(buyPlayer.getGoods() + amount);
buyPlayer.setCoins(buyPlayer.getCoins() - price);

session.persist(buyPlayer);

sellPlayer.setGoods(sellPlayer.getGoods() - amount);
sellPlayer.setCoins(sellPlayer.getCoins() + price);

session.persist(sellPlayer);

System.out.printf("APP: buyGoods --> sell: %s, buy: %s, amount: %d, price: %d\n",
<~ sellld, buyId, amount, price);

return 0;

public Function<Session, Object> getPlayerByID(String id) throws JDBCException {

return session -> session.get(PlayerBean.class, id);

public Function<Session, Object> printPlayers(Integer limit) throws JDBCException {
return session -> {
NativeQuery<PlayerBean> limitQuery = session.createNativeQuery("SELECT * FROM
< player_hibernate LIMIT :limit", PlayerBean.class);
limitQuery.setParameter("limit", limit);

List<PlayerBean> players = limitQuery.getResultList();

for (PlayerBean player: players) {
System.out.println("\n[printPlayers]:\n" + player);
}

return 0;

public Function<Session, Object> countPlayers() throws JDBCException {
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return session -> {
Query<Long> countQuery = session.createQuery("SELECT count(player_hibernate) FROM
< PlayerBean player_hibernate"”, Long.class);
return countQuery.getSingleResult();
¥

public static void main(String[] args) {
// 1. Create a SessionFactory based on our hibernate.cfg.xml configuration
// file, which defines how to connect to the database.
SessionFactory sessionFactory
= new Configuration()
.configure("hibernate.cfg.xml")
.addAnnotatedClass(PlayerBean.class)

.buildSessionFactory();

try (Session session = sessionFactory.openSession()) {
// 2. And then, create DAO to manager your data.
PlayerDAO playerDAO = new PlayerDAO();

// 3. Run some simple examples.

// Create a player who has 1 coin and 1 goods.
playerDAO.runTransaction(session, playerDAO.createPlayers(Collections.singletonlList(
new PlayerBean("test", 1, 1))));

// Get a player.
PlayerBean testPlayer = (PlayerBean)playerDAO.runTransaction(session, playerDAO.
< getPlayerByID("test"));
System.out.printf("PlayerDAO.getPlayer:\n => id: %s\n => coins: %s\n =>
<~ goods: %s\n",
testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

// Count players amount.
Long count = (Long)playerDAO.runTransaction(session, playerDAO.countPlayers());

System.out.printf("PlayerDAO.countPlayers:\n => %d total players\n", count);

// Print 3 players.
playerDAO.runTransaction(session, playerDAO.printPlayers(3));

// 4. Explore more.

// Player 1: id is "1", has only 100 coins.
// Player 2: id is "2", has 114514 coins, and 20 goods.
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PlayerBean player1 = new PlayerBean("1", 100, 0);

PlayerBean player2 = new PlayerBean("2", 114514, 20);

// Create two players "by hand", using the INSERT statement on the backend.
int addedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.createPlayers(Arrays.aslList(player1, player2)));
System.out.printf("PlayerDAO.createPlayers:\n => %d total inserted players\n",
< addedCount);

// Player 1 wants to buy 10 goods from player 2.
// It will cost 500 coins, but player 1 cannot afford it.
System.out.println("\nPlayerDAO.buyGoods:\n => this trade will fail");
Integer updatedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.buyGoods(player2.getId(), playeri1.getId(), 10, 500));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n",
< updatedCount);

// So player 1 has to reduce the incoming quantity to two.
System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
updatedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.buyGoods(player2.getId(), playeri1.getId(), 2, 100));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n",
< updatedCount);
} finally {

sessionFactory.close();

#ANB 3% plain-java-jdbc:

cd plain-java-jdbc

BRI TR
F—— Makefile
F—— plain-java-jdbc.iml
F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| L—— JDBCExample.java
L—— resources
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HM, dbinit.sql AEIBRVIBLIER:

USE test;
DROP TABLE IF EXISTS player;

CREATE

TABLE player (

“id® VARCHAR(36),

‘coins’ INTEGER,

‘goods® INTEGER,
PRIMARY KEY (“id")

),

JDBCExample.java z& plain-java-jdbc XNRAIFEFRIER, ARt 5 MySQL hiGEs, A, TEYHE
£— MysqQL X RIELHEIR MysqlDataSource, LALLIZEHZEI TiDB, HTEHET, #1181t PlayerDao, FAKEIEL
BEWR, #HITIEMAEFIRE,

PlayerDAC B2 FAREIRHUENHAIZE, EH DA0 2 Data Access Object FIGES, EEFENX T —RIIHBUEN
BERE, BRNERBUENEAEEN.

PlayerBean HUBESLIAZE, MBURERTIZF ARIMRET, PlayerBean BIENE AR N E player REI—

FE.

package com.pingcap;

import

import
import
import
import

import

/**

com.mysqgl.cj.jdbc.MysqlDataSource;

java.sql.Connection;
java.sql.PreparedStatement;
java.sql.ResultSet;
java.sql.SQLException;

java.util.*;

* Main class for the basic JDBC example.

**/
public
{

class JDBCExample

public static class PlayerBean {

private String id;
private Integer coins;

private Integer goods;

public PlayerBean() {
b

37



https://en.wikipedia.org/wiki/Data_access_object

/**

public PlayerBean(String id, Integer coins, Integer goods) {
this.id = id;
this.coins = coins;

this.goods = goods;

public String getId() {

return id;

public void setId(String id) {
this.id = id;

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {

return goods;

public void setGoods(Integer goods) {

this.goods = goods;

@0verride

public String toString() {

return String.format(" %-8s => %10s\n %-8s => %10s\n

"id", this.id, "coins", this.coins, "goods", this.goods);

* Data access object used by 'ExampleDataSource'.
* Example for CURD and bulk insert.

*/

public static class PlayerDAO {

private final MysqlDataSource ds;

private final Random rand = new Random();
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PlayerDAO(MysqglDataSource ds) {
this.ds = ds;

* Create players by passing in a List of PlayerBean.

* @param players Will create players list

* @return The number of create accounts

*/

public int createPlayers(List<PlayerBean> players){

int rows = 0;

Connection connection = null;
PreparedStatement preparedStatement = null;
try {
connection = ds.getConnection();
preparedStatement = connection.prepareStatement("INSERT INTO player (id, coins,
< goods) VALUES (?, ?, ?)");
} catch (SQLException e) {
System.out.printf("[createPlayers] ERROR: { state => %s, cause => %s, message =>
— %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());

e.printStackTrace();

return -1;

try {
for (PlayerBean player : players) {
preparedStatement.setString(1, player.getId());
preparedStatement.setInt(2, player.getCoins());
preparedStatement.setInt(3, player.getGoods());

preparedStatement.execute();
rows += preparedStatement.getUpdateCount();
}
} catch (SQLException e) {
System.out.printf("[createPlayers] ERROR: { state => %s, cause => %s, message =>
— %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());
e.printStackTrace();
} finally {
try {
connection.close();
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} catch (SQLException e) {

e.printStackTrace();

System.out.printf("\n[createPlayers]:\n '%s'\n", preparedStatement);

return rows;

Buy goods and transfer funds between one player and another in one transaction.

@param sellld Sell player id.

@param buyId Buy player id.

@param amount Goods amount, if sell player has not enough goods, the trade will break.
@param price Price should pay, if buy player has not enough coins, the trade will

— break.
@return The number of effected players.

lic int buyGoods(String sellld, String buyId, Integer amount, Integer price) {
int effectPlayers = 0;

Connection connection = null;
try {

connection = ds.getConnection();
} catch (SQLException e) {

System.out.printf("[buyGoods] ERROR: { state => %s, cause => %s, message => %s }\

— n",
e.getSQLState(), e.getCause(), e.getMessage());
e.printStackTrace();

return effectPlayers;

try {
connection.setAutoCommit(false);

PreparedStatement playerQuery = connection.prepareStatement("SELECT * FROM player
<~ WHERE id=? OR id=? FOR UPDATE");

playerQuery.setString(1, sellld);

playerQuery.setString(2, buyId);

playerQuery.execute();

PlayerBean sellPlayer = null;
PlayerBean buyPlayer = null;
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ResultSet playerQueryResultSet = playerQuery.getResultSet();
while (playerQueryResultSet.next()) {

PlayerBean player = new PlayerBean(
playerQueryResultSet.getString("id"),
playerQueryResultSet.getInt("coins"),
playerQueryResultSet.getInt("goods")

)i

System.out.println("\n[buyGoods]:\n 'check goods and coins enough'");

System.out.println(player);

if (sellld.equals(player.getId())) {
sellPlayer = player;

} else {
buyPlayer = player;

if (sellPlayer == null || buyPlayer == null) {

throw new SQLException("player not exist.");

if (sellPlayer.getGoods().compareTo(amount) < 0) {
throw new SQLException(String.format("sell player %s goods not enough.",
— sellld));

if (buyPlayer.getCoins().compareTo(price) < 0) {
throw new SQLException(String.format("buy player %s coins not enough.", buyId
— )

PreparedStatement transfer = connection.prepareStatement("UPDATE player set goods
<~ = goods + ?, coins = coins + ? WHERE id=?");

transfer.setInt(1, -amount);

transfer.setInt(2, price);

transfer.setString(3, sellld);

transfer.execute();

effectPlayers += transfer.getUpdateCount();

transfer.setInt(1, amount);
transfer.setInt(2, -price);
transfer.setString(3, buyId);

transfer.execute();

effectPlayers += transfer.getUpdateCount();
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connection.commit();

System.out.println("\n[buyGoods]:\n "trade success'");
} catch (SQLException e) {
System.out.printf("[buyGoods] ERROR: { state => %s, cause => %s, message => %s }\
— n",
e.getSQLState(), e.getCause(), e.getMessage());

try {
System.out.println("[buyGoods] Rollback™");

connection.rollback();

} catch (SQLException ex) {
// do nothing

}

} finally {

try {
connection.close();

} catch (SQLException e) {
// do nothing

return effectPlayers;

* Get the player info by id.

* @param id Player id.

* @return The player of this id.

*/

public PlayerBean getPlayer(String id) {
PlayerBean player = null;

try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM
— player WHERE id = ?");
preparedStatement.setString(1, id);

preparedStatement.execute();

ResultSet res = preparedStatement.executeQuery();
if(!res.next()) {
System.out.printf("No players in the table with id %s", id);
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} else {
player = new PlayerBean(res.getString("id"), res.getInt("coins"), res.getInt(
— "goods"));
¥
} catch (SQLException e) {
System.out.printf("PlayerDAO.getPlayer ERROR: { state => %s, cause => %s, message
<~ =>%s }\n",
e.getSQLState(), e.getCause(), e.getMessage());

return player;

/**
* Insert randomized account data (id, coins, goods) using the JDBC fast path for

* bulk inserts. The fastest way to get data into TiDB is using the

* TiDB Lightning(https://docs.pingcap.com/tidb/stable/tidb-lightning-overview).

* However, if you must bulk insert from the application using INSERT SQL, the best

* option is the method shown here. It will require the following:

*
* Add “rewriteBatchedStatements=true’ to your JDBC connection settings.
* Setting rewriteBatchedStatements to true now causes CallableStatements

* with batched arguments to be re-written in the form "CALL (...); CALL (...); ..."
* to send the batch in as few client/server round trips as possible.

* https://dev.mysql.com/doc/relnotes/connector-j/5.1/en/news-5-1-3.html

* You can see the ‘rewriteBatchedStatements’ param effect logic at
* implement function: “com.mysql.cj.jdbc.StatementImpl.executeBatchUsingMultiQueries"
*

* @param total Add players amount.

* @param batchSize Bulk insert size for per batch.

*

* @return The number of new accounts inserted.

*/

public int bulkInsertRandomPlayers(Integer total, Integer batchSize) {
int totalNewPlayers = 0;

try (Connection connection = ds.getConnection()) {
// We're managing the commit lifecycle ourselves, so we can
// control the size of our batch inserts.

connection.setAutoCommit(false);

// In this example we are adding 500 rows to the database,
// but it could be any number. What's important is that
// the batch size is 128.
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try (PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (
< 1id, coins, goods) VALUES (?, ?, 2)")) {
for (int i=0; i<=(total/batchSize);i++) {
for (int j=0; j<batchSize; j++) {

String id = UUID.randomUUID().toString();
pstmt.setString(1, id);
pstmt.setInt(2, rand.nextInt(10000));
pstmt.setInt(3, rand.nextInt(10000));
pstmt.addBatch();

int[] count = pstmt.executeBatch();

totalNewPlayers += count.length;

System.out.printf("\nPlayerDAO.bulkInsertRandomPlayers:\n '%s'\n",
— pstmt);

System.out.printf(" => %s row(s) updated in this batch\n", count.
— length);

}
connection.commit();
} catch (SQLException e) {
System.out.printf("PlayerDAO.bulkInsertRandomPlayers ERROR: { state => %s,
—» cause => %s, message => %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());
}
} catch (SQLException e) {
System.out.printf("PlayerDAO.bulkInsertRandomPlayers ERROR: { state => %s, cause
— => %s, message => %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());
s
return totalNewPlayers;

/**
* Print a subset of players from the data store by limit.
*
* @param limit Print max size.
*/
public void printPlayers(Integer limit) {
try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM
< player LIMIT ?");
preparedStatement.setInt(1, limit);

preparedStatement.execute();
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ResultSet res = preparedStatement.executeQuery();

while (!res.next()) {
PlayerBean player = new PlayerBean(res.getString("id"),

res.getInt("coins"), res.getInt("goods"));

System.out.println("\n[printPlayers]:\n" + player);

}

} catch (SQLException e) {

System.out.printf("PlayerDAO.printPlayers ERROR: { state => %s, cause => %s,

— message => %s }\n",

e.getSQLState(), e.getCause(), e.getMessage());

/~k~k

* Count players from the data store.
*

* @return All players count

*/

public int countPlayers() {

int count = 0;

try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT count
— (*) FROM player");

preparedStatement.execute();

ResultSet res = preparedStatement.executeQuery();
if(res.next()) {
count = res.getInt(1);
}
} catch (SQLException e) {
System.out.printf("PlayerDAO.countPlayers ERROR: { state => %s, cause => %s,
<~ message => %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());

return count;

public static void main(String[] args) {
// 1. Configure the example database connection.

// 1.1 Create a mysql data source instance.
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MysqglDataSource mysqlDataSource = new MysqlDataSource();

// 1.2 Set server name, port, database name, username and password.
mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqlDataSource.setDatabaseName("test");
mysqlDataSource.setUser("root");

mysqglDataSource.setPassword("");

// Or you can use jdbc string instead.
// mysqlDataSource.setURL("jdbc:mysql://{host}:{port}/test?user={user}&password={password
— ")

// 2. And then, create DAO to manager your data.
PlayerDAO dao = new PlayerDAO(mysqlDataSource);

// 3. Run some simple examples.

// Create a player, who has a coin and a goods..

dao.createPlayers(Collections.singletonList(new PlayerBean("test", 1, 1)));

// Get a player.
PlayerBean testPlayer = dao.getPlayer("test");
System.out.printf("PlayerDAO.getPlayer:\n => 1id: %s\n => coins: %s\n => goods: %
— s\n",
testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

// Create players with bulk inserts. Insert 1919 players totally, with 114 players per

— batch.
int addedCount = dao.bulkInsertRandomPlayers(1919, 114);
System.out.printf("PlayerDAO.bulkInsertRandomPlayers:\n => %d total inserted players\n

<> ", addedCount);

// Count players amount.
int count = dao.countPlayers();

System.out.printf("PlayerDAO.countPlayers:\n => %d total players\n", count);

// Print 3 players.
dao.printPlayers(3);

// 4. Explore more.
// Player 1: id is "1", has only 100 coins.

// Player 2: id is "2", has 114514 coins, and 20 goods.
PlayerBean player1 = new PlayerBean("1", 100, 0);
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PlayerBean player2 = new PlayerBean("2", 114514, 20);

// Create two players "by hand", using the INSERT statement on the backend.

addedCount = dao.createPlayers(Arrays.asList(player1, player2));

System.out.printf("PlayerDAO.createPlayers:\n => %d total inserted players\n",
< addedCount);

// Player 1 wants to buy 10 goods from player 2.
// It will cost 500 coins, but player 1 cannot afford it.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will fail");
int updatedCount = dao.buyGoods(player2.getId(), player1.getId(), 10, 500);
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

// So player 1 has to reduce the incoming quantity to two.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
updatedCount = dao.buyGoods(player2.getId(), player1.getId(), 2, 100);
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

314 ZFE3: BITREE
AT EESNABRBINBITHIE,
3141 HE3¥5E 1835 : JpBc RYIBIL

BN
7E Gitpod Playground AT Mybatis: IPEFLIL IR

A Mybatis B, EFNYIBRLEIEER. BB ERELRT nysql-client, BERAKRIMMERE, JEEE
plain-java-mybatis B3& Fi81d make prepare&{T:

make prepare

HEENIT:

mysql --host 127.0.0.1 --port 4000 -u root < src/main/resources/dbinit.sql

TR ERAMERE, AR ETE nysql-client, BEIEE RIRAESRE, HI1B1T src/main/resources/dbinit.sql
SRR sqLiBA],
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i
1E Gitpod Playground FRE% Hibernate: IPFEFA IR i

EFEFBRMLE.

i
7E Gitpod Playground R E2i%{ jpBC: IRFEFLIH I

fER oBC BY, EFNIRILBIBER, BEREAMEZLLRT nysql-client, BEARMER, FTEERE
plain-java-jdbc B R FIB1T:

make mysql

HEENT:

mysql --host 127.0.0.1 --port 4000 -u root<src/main/resources/dbinit.sql

EIRNERAMERE, TKREE mysql-dient, BEBEERFIVESE, FHIB1T src/main/resources/dbinit.sql
NEHR sqLiBA],

3.1.42 3% E 2584 : TiDB Cloud BLASE

= {{sEF TiDB Cloud Serverless Tier 528%, ¥ mybatis-config.xml ;X F dataSource.url, dataSource.username,
dataSource.password FJ&44:

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

<!DOCTYPE configuration
PUBLIC "-//mybatis.org//DTD Config 3.0//EN"
"http://mybatis.org/dtd/mybatis-3-config.dtd">

<configuration>
<settings>
<setting name="cacheEnabled" value="true"/>
<setting name="lazylLoadingEnabled" value="false"/>
<setting name="aggressivelazyloading" value="true"/>
<setting name="logImpl" value="L0G4J"/>

</settings>

<typeAliases>
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<package name="com.pingcap.dao"/>

</typeAliases>

<environments default="development">

<environment id="development">

<!-- JDBC transaction manager -->

<transactionManager type="JDBC"/>

<!-- Database

pool -->

<dataSource type="POOLED">

<property
<property
<property
<property
</dataSource>
</environment>
</environments>
<mappers>

<mapper resource='

<mapper resource='

</mappers>

</configuration>

name="driver" value="com.mysql.jdbc.Driver"/>
name="url" value="jdbc:mysql://127.0.0.1:4000/test"/>
name="username" value="root"/>

name="password" value=""/>

'mapper/PlayerMapper.xml"/>
'mapper/PlayerMapperEx.xml"/>

P PingCAP

ERSERIZRE R 123456, MEM TiDB Cloud Serverless Tier SE2E¥ AR PEZIHEZEE B!

* Endpoint: xxx.tidbcloud.com

* Port: 4000

* User: 2aEp24QWEDLQRFs.root

BB LA NS ER B S H dataSource TENEXR

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

<!IDOCTYPE configuration

PUBLIC "-//mybatis.org//DTD Config 3.0//EN"
"http://mybatis.org/dtd/mybatis-3-config.dtd">

<!-- Database

pool -->

<dataSource type="POOLED">

<property name="driver" value="com.mysql.jdbc.Driver"/>

<property name="url" value="jdbc:mysql://xxx.tidbcloud.com:4000/test?sslMode=
> VERIFY_IDENTITY&amp;enabledTLSProtocols=TLSv1.2,TLSv1.3"/>

<property name="username" value="2aEp24QWEDLgRFs.root"/>

<property name="password" value="123456"/>
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</dataSource>

</configuration>

# {/R {8 A TiDB Cloud Serverless Tier 5£8%, B hibernate.cfg.xml X F hibernate.connection.url, hibernate

< .connection.username, hibernate.connection.password BYS#4:

<?xml version="'1.0" encoding="utf-8'?>
<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
<hibernate-configuration>

<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://localhost:4000/test</property>
<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password"></property>

<property name="hibernate.connection.autocommit">false</property>

<!-- Required so a table can be created from the 'PlayerDAO' class -->

<property name="hibernate.hbm2ddl.auto">create-drop</property>

<!-- Optional: Show SQL output for debugging -->

<property name="hibernate.show_sql">true</property>

<property name="hibernate.format_sqgl">true</property>
</session-factory>

</hibernate-configuration>

EIRIRERZRL J9 123456, TME M TiDB Cloud Serverless Tier EE¥EIIR PR EIANEIZER N

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQgRFs.root

ML RIFECE R N -

<?xml version='1.0" encoding="utf-8'?>

<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">

<hibernate-configuration>

<session-factory>
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<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>

<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>

<property name="hibernate.connection.url">jdbc:mysql://xxx.tidbcloud.com:4000/test?
<5 sslMode=VERIFY_IDENTITY&amp;enabledTLSProtocols=TLSv1.2,TLSv1.3</property>

<property name="hibernate.connection.username">2aEp24QWEDLgRFs.root</property>

<property name="hibernate.connection.password">123456</property>

<property name="hibernate.connection.autocommit">false</property>

<!-- Required so a table can be created from the

<property name="hibernate.hbm2ddl.auto">create-drop</property>

<!-- Optional: Show SQL output for debugging -->

<property name="hibernate.show_sql">true</property>

<property name="hibernate.format_sql">true</property>
</session-factory>

</hibernate-configuration>

P PingCAP

'PlayerDAO' class -->

# {{sE FA TiDB Cloud Serverless Tier 5£8%, BB JDBCExample.java A< TF Host, Port,

User. Password F&%4:

mysqglDataSource.setServerName("localhost");
mysqglDataSource.setPortNumber (4000);

mysqlDataSource.setDatabaseName("test");

mysqlDataSource.setUser("root");

mysqglDataSource.setPassword("");

EITIRERNIZRIG ) 123456, TMEM TiDB Cloud Serverless Tier EEEFEMR PSEIFEIZEE N

* Endpoint: xxx.tidbcloud.com

* Port: 4000

* User: 2aEp24QWEDLQgRFs.root

AL N F S E I :

mysqglDataSource.
mysqlDataSource.
mysqlDataSource.
mysqlDataSource.
mysqglDataSource.
mysqlDataSource.

mysqlDataSource.

setServerName("xxx.tidbcloud.com");

setPortNumber(4000);

setDatabaseName("test");

setUser("2aEp24QWEDLgRFs.root");

setPassword("123456");
setSs1Mode(PropertyDefinitions.Ss1Mode.VERIFY_IDENTITY.name());
setEnabledTLSProtocols("TLSv1.2,TLSv1.3");

3143 F3LE3
E
7~E

1517 make, X

2853

BATFOMRIERVAS

BT
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« BIER (make prepare):

mysql --host 127.0.0.1 --port 4000 -u root < src/main/resources/dbinit.sql
mysql --host 127.0.0.1 --port 4000 -u root -e "TRUNCATE test.player"

o BIEHME make gen):

rm -f src/main/java/com/pingcap/model/Player.java

rm -f src/main/java/com/pingcap/model/PlayerMapper.java
rm -f src/main/resources/mapper/PlayerMapper .xml

mvn mybatis-generator:generate

- BIEFIE (make build): mvn clean package

+ BT (make run): java -jar target/plain-java-mybatis-0.0.1-jar-with-dependencies.jar

RBEI AR IMIZITIXMA make S LHEERFL,
BT make, XREATAMEENAS:
« BIEFFHIEE (make build): mvn clean package
+ BT (makerun): java -jar target/plain-java-hibernate-0.0.1-jar-with-dependencies.jar
{RBEI AR IIBITIXF A make L HRER LD,
1517 make, RN TR MEERES:

« BIEFFHIIE (make build): mvn clean package

+ BT (makerun): java -jar target/plain-java-jdbc-0.0.1-jar-with-dependencies.jar

R AR IMIZITIIF D make SRS ERER S,

315 Fag: FHEREE

Mybatis FRUEA%E H
Hibernate THIHA%E
JDBC TR H

3.2 {8 FH spring Boot #J7E TiDB N FHTEF
REFEERR/RNMRI{EA TiDB f9E Spring Boot Web MR, 8 Spring Data JPA TRIRVE J E3E 5 0 BE ST RUAE
e, WREINAEFIBEERITE Github FEL,

RN A TTERIND IR Restful APL RYRBINAIZR, B/R T —MEA TiDB fE 1B EERIE R Spring Boot [ i
g3, &t TUTiERE, ATFRRE— M Lig=R:

— PR FHEBRIGF, BN RBERIEM: EME coins LRI goods, BB NMKERE—1F
Exld ERIMERME—IRR, MERAEEHHRMNEMBRAZENERT, TUBHNRS.

fRE]ABALER B D B, MWEBCHNARERF.
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EBiv:
ETZEEFLFMEHREIR Spring Boot #3E TiDB N AR, MEEFTMAIMIE, Ba1E5) Ti0B
8, REFGTRE, REE—E,

WEFINIL

321 1% BENfREEY Tio &REF

KITFNEE ios EERIBINTTE.

3.2.1.1 {5 TiDB Cloud Serverless Tier EEE¥

BIEE serverless Tier EE8%

3212 {ERAAHESRE

LEAME I BERGR BE— MR ERERTTE, EEEELAMBEEHINE, EEFTFANNEANS, BEH
At =50 TiDB,

ERE A5

ERZS: AR’ macos k& B Linux IMEHOEERE Tios ML EERE, (A5E Tio SERFAVE AL, B TiDB,
Tikv, PD, MIEEEMMAEIIEIT

1. FEHHAZRTIUP,

curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

2. FHREFMREEE,

pES=
TIUP TR FTEME SRR N profile SXIFAIHEIT ER1Z, TEFITUAF source ApS Bl EIRE
profile XHFBISEIR I B BT FR 2.

source .bash_profile

3. TEE Al session MITUA N en S BohEEESE,

- E¥EPITtiup playground As L RIGITERMARASHY TiDB 58F, HATiDB, TiKV, PD # TiFlash L&

OF

tiup playground
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- W] AFERE TiDB AR A DA Z B SEBINER, s R MUT:

tiup playground v5.4.0 --db 2 --pd 3 --kv 3

ERGLEERM T HABNENRETIIER (FIE0v5.40), BRIARAETLAELNITtiup list tidb
REEB, BITERFBERERMARAG:

CLUSTER START SUCCESSFULLY, Enjoy it A-A
To connect TiDB: mysql --comments --host 127.0.0.1 --port 4001 -u root -p (no password)

To connect TiDB: mysql --comments --host 127.0.0.1 --port 4000 -u root -p (no password)
To view the dashboard: http://127.0.0.1:2379/dashboard

PD client endpoints: [127.0.0.1:2379 127.0.0.1:2382 127.0.0.1:2384]

To view the Prometheus: http://127.0.0.1:9090

To view the Grafana: http://127.0.0.1:3000

JE =

« 2#Fv5.2.0 KR BA ERRZSEY TiDB 7E Apple M1 ity T BIA1 28 EIB1T tiup playground,

« BAXMANITHY playground, ELEREBEMIRG Tive 2FIRIREEHMNIE, EMMIT
ZmLEREH IS,

- BEEEBAEUE, sTUARITTIUP BY --tag 2%%: tiup --tag <your-tag> playground
= ..., ¥ESE L EEFM,

322 B2 TE DK

BEMRBYITTENL £ T #H % 3% Java Development Kit JDK), X2 Java FF&AIAE T B, Spring Boot 2§35 Java hRZN 8
BA_EBY DK, HTF Hibernate ARASRILREY, HETF{EFT Java hRAS 11 BALRY DK,

I 52 FIF2 R BB 32 35 Oracle JOK # OpenjDK, EBEITIEE, AEIZIEEAIRZA 17 B9 openjDK,

323 FE35: LT Maven

LE RN FAF2 {5 BB Maven SREIE N FIFEF BOAREAIN, Spring S245HY Maven hR A B 3.2 BA £, fERMREREIEIR
%, EEFERHIIRFIEERER Maven,

XBLHAFSITRE Maven BI7E:

« macos &

brew install maven

« EF pebian B Linux &£ {ThR EZ 2% (0 Ubuntu £5):

apt-get install maven
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« EF Red Hat B Linux £ 1ThR EZ& %= (UMl Fedora, CentOS 55):

dnf B1EE1E 2R

dnf install maven

- yum HEIERS

yum install maven

HthZRFiE, BESE Maven BT X,

324 F4as: FKEVNAERNHD

B FHEEERAIKEE, Hit AZIE Rspring-jpa-hibernateH,

3241 GIBHERKBZ=EIERF (°IiE)

ARFLFER spring Initialir 92, ARE]MEX AT L@iE St A P A ER L RES, RIRESE 15
ARPIEFERRRNEAMRER, BERWT:

Project
* Maven Project

Language
* Java

Spring Boot
+ 3.0.0-M2

Project Metadata
* Group: com.pingcap
* Artifact: spring-jpa-hibernate
* Name: spring-jpa-hibernate
+ Package name: com.pingcap
+ Packaging: Jar
* Java: 17

Dependencies

* Spring Web
* Spring Data JPA
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https://maven.apache.org/install.html
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https://start.spring.io/
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* MySQL Driver

B TR INERR:

= (€ spring initializr

Project Language Dependencies ADD DEPENDENCIES.., % +B l
® ® Jav Q Kotin QO Groovy
Q Gradle Project Spring Web m
Build web, including RESTful, applications using Spring MVC. Uses Apache Tomcat
Spring Boot as the default embedded container
QO 300 (SNAPSHOT) [ ] L O 2.7.0 (SNAPSHOT)
O 270M3) O 266(SNAPSHOT) O 265 O 2512 (SNAPSHOT) Spring Data JPA [0
Q 251 Persist data in SGL stores with Java Persistence API using Spring Data and
Hibernate.
Project Metadata

MySQL Driver e8|

Group com.pingcap
MySQL JDBC and R2DBC driver.

Artifact  spring-jpa-hibernate

Name  spring-jpa-hiernate

Description  an example for spring boot, jpa, hibernate and TiDB

Package name com.pingcap.spring-jpa-hibernate

Packaging @ O wWar

<O

GENERATE ¥ + I[ EXPLORE CTRL + SPACE II SHARE... l

1: Spring Initializr Config

ER:

RE squ B #HnEN, BENBUREMMEEMER ANSISQL E B EMFEMBE, XM
FEUEERITS. Hibernate BT E org.hibernate.dialect.Dialect ZXFIF N EIEE ML M RIS HFE
KL LEHF ST,

ERSHERLT, Hibernate {F8EM2IBIT 7 /3 5N HAB)ET JoBC IEIZM — R [O{ERAE ZEFEA
E"JIEE%H%O B X Hibernate IAEZEAMIEMRA S AIEES ( ARIREIDIZAENTRIEES ) RIS
B, BERAAEE.

MRHTEMEERLEZHAEERNAS, XEBFREEREBEXAS, WEZEIZE hiber-
nate.dialect Bt & 71,

—— 1% B Hibernate B 5 X4 : Database Dialect

fEfe, WWIMBENeIEEEH, BXFI{EA 108 5 mysqQL HHEINEENERSY, BIER wysQL A S, X=HT
Hibernate 235 TiDB A S MIARZS )7 6.0.0.Beta2 LA =, T Spring Data JPA ¥ Hibernate BYZRIA K EF R A J0 5.6.4.Final, Fff
LA, HEFEEX pom.xml fEEH AT EIL

1. SNLEARESZ I RER7R, 45 Spring Data JPA 5| ABY jakarta BLI#ITHERR, BNHE:
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<dependency>
<groupId>org.springframework.boot</groupIld>

<artifactId>spring-boot-starter-data-jpa</artifactId>

</dependency>

Bl

<dependency>

<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-jpa</artifactId>
<exclusions>
<exclusion>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-core-jakarta</artifactId>
</exclusion>
</exclusions>

</dependency>

2. BEIENLEMRE S RPTR, 51N 6.0.0.Beta2 hRZASBA_EAY Hibernate fk#5, ItEAEEA 6.0.0.CR2 ARA 9 :

<dependency>

<groupId>org.hibernate.orm</groupId>
<artifactId>hibernate-core</artifactId>
<version>6.0.0.CR2</version>

</dependency>

B EMRIRE— = a0, B8 SROFEFHEREAKEIRY spring Boot MATEF.

325 Es5: BITRNARER
LEAb ST R AR RIS TRIZFEIT, BF=E— 1 web R AT, Hibernate 1§ EIE— NMEEIBE test WA
player_jpa, YNSRIRIERNFATERFRY Restful APIIFITIENR, XLEERGETE Tios EB LIGITHIEES S,

MRIFRTREXRIENAREFNABMFRESR, FISEARIE T HRISSELAET,

3.25.1 585358 1884 : TiDB Cloud B{S

# {R{E A TiDB Cloud Serverless Tier 5£8%, B { application.yml (fifF src/main/resources ) & F spring.
< datasource.url, spring.datasource.username, spring.datasource.password B9&%:

spring:
datasource:
url: jdbc:mysql://localhost:4000/test
username: root
# password: Xxxx
driver-class-name: com.mysql.cj.jdbc.Driver
jpa:
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show-sqgl: true
database-platform: org.hibernate.dialect.TiDBDialect
hibernate:

ddl-auto: create-drop

E{RIZERIZRE F 123456, TMEM TiDB Cloud Serverless Tier SEEEFEIR PB R EIZEE B :

* Endpoint: xxx.tidbcloud.com
* Port: 4000
» User: 2aEp24QWEDLQgRFs.root

BALLRRIGSHENR R

spring:

datasource:

url: jdbc:mysqgl://xxx.tidbcloud.com:4000/test?sslMode=VERIFY_IDENTITY&enabledTLSProtocols=
~ TLSv1.2,TLSv1.3

username: 2aEp24QWEDLQgRFs.root
password: 123456
driver-class-name: com.mysql.cj.jdbc.Driver

jpa:
show-sql: true
database-platform: org.hibernate.dialect.TiDBDialect
hibernate:

ddl-auto: create-drop

3252 FsTHE 28 BIT

FTHKIE, BIRIRELZRFHN spring-jpa-hibernate B3R, BIEKRELB R, BERAGSHA:

cd <path>/tidb-example-java/spring-jpa-hibernate

3.25.2.1 {EF Make MEFHIEIT 5

make

32522 FEMEBHIEIT

HEFIRER Make HNEITHREFIZIT, SR, SREEFNATHE, BREUTLSRES BT, FIME
FERIMLE

BRETFHITE:

mvn clean package

BT RATEFHY JAR XX :

java -jar target/spring-jpa-hibernate-0.0.1.jar
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3253 Hs5TEIFH:

M RREER M TR

INN /() VAV AN
CON_ | "' "= vV

A B N N N G I D)

SN I [ | | P D N A A

=========|_|=====s=========|__ /=/_/_/_/

:: Spring Boot :: (v3.0.0-M1)
2022-03-28 18:46:01.429 1INFO 14923 --- [ main] com.pingcap.App

— : Starting App v0.0.1 using Java 17.0.2 on CheesedeMacBook-Pro.

< local with PID 14923 (/path/code/tidb-example-java/spring-jpa-hibernate/target/spring-jpa
<> -hibernate-0.0.1.jar started by cheese in /path/code/tidb-example-java/spring-jpa-
< hibernate)

2022-03-28 18:46:01.430 INFO 14923 --- [ main] com.pingcap.App
— : No active profile set, falling back to default profiles:
> default
2022-03-28 18:46:01.709 1INFO 14923 --- [ main] .s.d.r.c.
<> RepositoryConfigurationDelegate : Bootstrapping Spring Data JPA repositories in DEFAULT
<> mode.
2022-03-28 18:46:01.733 INFO 14923 --- [ main] .s.d.r.c.

> RepositoryConfigurationDelegate : Finished Spring Data repository scanning in 20 ms.

<> Found 1 JPA repository interfaces.

2022-03-28 18:46:02.010 1INFO 14923 --- [ main] o.s.b.w.embedded.tomcat.TomcatWebServer
— : Tomcat initialized with port(s): 8080 (http)

2022-03-28 18:46:02.016 INFO 14923 --- [ main] o.apache.catalina.core.StandardService
— : Starting service [Tomcat]

2022-03-28 18:46:02.016 INFO 14923 --- [ main] org.apache.catalina.core.StandardEngine
— : Starting Servlet engine: [Apache Tomcat/10.0.16]

2022-03-28 18:46:02.050 1INFO 14923 --- [ main] o.a.c.c.C.[Tomcat].[localhost].[/]
— : Initializing Spring embedded WebApplicationContext

2022-03-28 18:46:02.051 1INFO 14923 --- [ main] w.s.c.

<> ServletWebServerApplicationContext : Root WebApplicationContext: initialization completed
<~ in 598 ms

2022-03-28 18:46:02.143 1INFO 14923 --- [ main] o.hibernate.jpa.internal.util.LogHelper
— : HHH000204: Processing PersistenceUnitInfo [name: default]

2022-03-28 18:46:02.173 INFO 14923 --- [ main] org.hibernate.Version
— : HHHO00412: Hibernate ORM core version 6.0.0.CR2

2022-03-28 18:46:02.262 WARN 14923 --- [ main] org.hibernate.orm.deprecation
— : HHH90000021: Encountered deprecated setting [javax.persistence.sharedCache.
<> mode], use [jakarta.persistence.sharedCache.mode] instead

2022-03-28 18:46:02.324 INFO 14923 --- [ main] com.zaxxer.hikari.HikariDataSource
— : HikariPool-1 - Starting...
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2022-03-28 18:46:02.415 1INFO 14923 --- [ main] com.zaxxer.hikari.pool.HikariPool
— : HikariPool-1 - Added connection com.mysqgl.cj.jdbc.ConnectionImpl@2575f671
2022-03-28 18:46:02.416 INFO 14923 --- [ main] com.zaxxer.hikari.HikariDataSource

— : HikariPool-1 - Start completed.
2022-03-28 18:46:02.443 1INFO 14923 --- [ main] SQL dialect
— : HHH000400: Using dialect: org.hibernate.dialect.

— TiDBDialect

Hibernate: drop table if exists player_jpa

Hibernate: drop sequence player_jpa_id_seq

Hibernate: create sequence player_jpa_id_seq start with 1 increment by 1

Hibernate: create table player_jpa (id bigint not null, coins integer, goods integer, primary key
<~ (id)) engine=InnoDB

2022-03-28 18:46:02.883 INFO 14923 --- [ main] o.h.e.t.j.p.1i.JtaPlatformInitiator
— : HHH000490: Using JtaPlatform implementation: [org.hibernate.engine.transaction.
<> jta.platform.internal.NoJtaPlatform]

2022-03-28 18:46:02.888 INFO 14923 --- [ main] j.
~— LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for
<> persistence unit 'default'

2022-03-28 18:46:03.125 WARN 14923 --- [ main] org.hibernate.orm.deprecation
— : HHH90000021: Encountered deprecated setting [javax.persistence.lock.timeout
— 1, use [jakarta.persistence.lock.timeout] instead

2022-03-28 18:46:03.132 WARN 14923 --- [ main] org.hibernate.orm.deprecation
— : HHH90000021: Encountered deprecated setting [javax.persistence.lock.timeout
<5 1, use [jakarta.persistence.lock.timeout] instead

2022-03-28 18:46:03.168 WARN 14923 --- [ main]
— JpaBaseConfiguration$JpaWebConfiguration : spring.jpa.open-in-view is enabled by default.
~ Therefore, database queries may be performed during view rendering. Explicitly configure

<> spring.jpa.open-in-view to disable this warning

2022-03-28 18:46:03.307 1INFO 14923 --- [ main] o.s.b.w.embedded.tomcat.TomcatWebServer
— : Tomcat started on port(s): 8080 (http) with context path ''

2022-03-28 18:46:03.311 INFO 14923 --- [ main] com.pingcap.App
— : Started App in 2.072 seconds (JVM running for 2.272)

BWEBE R, RRNAEFERMERERM T4, XEERMBAEFER Tomcat BRI T — serviet, {EH
Hibernate fE 7 ORM , HikariCP {E Jo$3B EEiE 5t MISCIR, T org.hibernate.dialect.TiDBDialect ¥F %Y
‘EERS. BilfE, Hibernate MIFRHEFEIE TR player_jpa, K/F7 player_jpa_id_seq, HRBMHIRSF,
507 T 8ogo i, MR HTTP ARSS.

MRFEBTREXRIENAREFHOABIFRESR, FISEEARIETHRISEIAET,

326 6w HITPIEK

RSB EMEITR, BNeI{ER HTTP OB K GIRFEF, http://localhost:8080 EARSZIRHtEMbLE, LEALER
—Z 5B HTTP IE RKE R UNA{E A 1Z RS,
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R | == v

3261 Fe6E 1885 : £ Postman iFK )
Re] FEEREEX G EI XM, HEA Postman, BEABWEFTR:

2 My Workspace

S | =

Collections
v Player
000 Create
APls
GET GetByID
[=] GET GetByLimit

Environments

GET GetByPage

GET Cout
b

Mock Servers PUT Trade

2: postman import

3.2.6.1.1 IR

New

P PingCAP

Import

c00

B Create iR, i Send $RHH, &% post FETNHY http://localhost:8080/player/ 5K, iREME &ML

AL, TREAR 1,
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https://raw.githubusercontent.com/pingcap-inc/tidb-example-java/main/spring-jpa-hibernate/Player.postman_collection.json
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Create + ooo No Environment v
Player | Create v oo s E
POST v http://localhost:8080/player/
Params Authorization Headers (8) Body @ Pre-request Script Tests Settings Cookies

none form-data x-www-form-urlencoded @ raw binary GraphQL JSON v Beautify

1 |

2 £

3 "coins": 100,

4 "goods": 20

5 ¥
6 ] T

Body Cookies Headers (5) Test Results & 2000k 117ms 165B Save Response

Pretty Raw Preview Visualize JSON v = O Q

3: Postman-Create

3.26.12 {EHDHKEIMKRER

M GetByID 72, sl Send IXEH, &iX Get FTUAY http://localhost:8080/player/1 &K, IREMEIIID Jg 1
HIRES.
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GET GetBylD + ooo No Environment v

Player | GetBylD

Copy link to request
GET http://localhost:8080/player/1 Send ~

Params Authorization Headers (6) Body Pre-request Script Tests Settings Cookies
Query Params
KEY VALUE DESCRIPTION ooo  Bulk Edit

Key

Body Cookies Headers (5) Test Results @& 2000K 145ms 195B Save Response

Pretty Raw Preview Visualize JSON v = b Q
1§ I
2 “id": 1,

3 "coins": 100,
4 "goods": 20
5 g |

4: Postman-GetByID
32613 {EA Lmit iILEFKEMRER

=i GetByLimit ¥R%S, sifi Send 3 %50, &iX Get AZTUAY http://localhost:8080/player/limit/3 53K, R[ENE
NRZ3IMMRNERTIR,
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GET GetByLimit =+ o0 No Environment v
Player | GetByLimit v ooe s B
GET v http://localhost:8080/player/limit/3
Params Authorization Headers (6) Body Pre-request Script ~ Tests Settings Cookies

Query Params

KEY VALUE DESCRIPTION eco  Bulk Edit
Body Cookies Headers (5) TestResults @ 2000K 103ms 261B Save Response v
Pretty Raw Preview Visualize JSON v = O Q
1 [0 |

2 {

3 "id": 1,

4 "coins": 100,
5 "goods": 20
6 ¥,

7 {

8 "id": 2,

9 "coins": 100,
10 "goods": 20
11 b,

12 i

13 "id": 3,

14 "coins": 100,
15 "goods": 20
16 t

[y
~
=]

—

5: Postman-GetByLimit

3.26.14 DIFKEIRER

M GetByPage Fi&, =i Send &, &% Get AZTURY http://localhost:8080/player/page?index=0&size=2
BEXK, REMEA index B0 HITT, BB 2 M ARERIR, I, TEEBTHTER, MREBE. S0
=z ==
EEHIFE,
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GET GetByPage -+ ooo No Environment v
Player | GetByPage v 000 VA sl
GET v http://localhost:8080/player/page?index=08&size=2
Params ® Authorization Headers (6) Body Pre-request Script Tests Settings Cookies

KEY VALUE DESCRIPTION ooo Bulk Edit
index 0

size 2

Body Cookies Headers (5) Test Results @ 2000k 106ms 542B Save Response v
Pretty Raw Preview Visualize JSON ~ = O Q,
10 |
2 "content”: [
3 i
4 “id": 1,
5 "coins": 100,
6 "goods": 20
7 b
8 i
9 "id": 2,
10 "coins": 100,
11 "goods": 20
12 I3
13 1.
14 "pageable": {
15 "sort": {
16 "empty": true,
anm | (SSRGS Bt | | [ SE— | |

6: Postman-GetByPage
3265 FREUIRANE

mif Count FR%F, maih send 3BH, KiX Get H2TXAY http://localhost:8080/player/count &K, REMEAITEHR

N,
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GET Cout —+ ooo No Environment v
Cout v eoo V4
GET v http://localhost:8080/player/count
Params Authorization Headers (6) Body Pre-request Script Tests Settings Cookies

Query Params

KEY VALUE DESCRIPTION oco  Bulk Edit
Body Cookies Headers (5) Test Results @ 2000k 80ms 165B Save Response v
Pretty Raw Preview Visualize JSON = Iy S
1 4

7: Postman-Count

326.1.6 MIERRXSH

=i Trade #R%E, i send 32, &iE put F2ZUAY http://localhost:8080/player/trade iEK, BHRESHHE
SEETZR 1D selllD, MAEETZR 1D buyId, MK EMEE amount, WKBHEEM B price, REMBEIRZREM
I, SHIESEMREYAE. WEMREDAERBUREEIREY, RSN, BRTHIEESSRFIE,
REEMFENEMHEMELNIE.
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PUT Trade + o0

Trade

PUT v http://localhost:8080/player/trade

Params Authorization Headers (8)

Body @ Pre-request Script Tests Settings

none form-data @ x-www-form-urlencoded raw binary GraphQL
3 selD 1
& bup 2
- amount 10
price 100
Body Cookies Headers (5) Test Results
Pretty Raw Preview Visualize JSON v =
1 true

3262 EeLE 288
LR, (RBAICAEEER curl #17T

3.26.2.1 EHINITER

8: Postman-Trade

: A curl iE3R
BK,

P PingCAP

No Environment v
~ oo /
Send v
Cookies
x

@@ 2000k 54ms 168B Save Response

o «Q

{8 post F5iETEK /player Ui miE KK T
curl --location --request POST 'http://localhost:8080/player/' --header 'Content-Type:
< application/json' --data-raw '[{"coins":100,"goods":20}]"'

XEBER jsoN FERERBIHEE., R/

PANCFES: 7 Sehe '

EECNEB—NEME coins }9 100, FKYEL goods J1 20 B9, IR[EE

Nmz=Z B

1

32.622 {EHADKEMKRER

{EF Get 737A1E K /player InRIEBRKRIMIMRER, BIIFERERIZL

s /{id} , PIENTEBERK id 791 BIETS<AT:

HLHEIEM id S

£, BN /player

curl --location --request GET 'http://localhost:8080/player/1'

REMEARMER:
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{
"coins": 200,
"goods": 10,
"id": 1

¥

32623 {FEHA Lmit IHEFEIRRER

B Get 75iA51EK /player/limit i mig KRKIKNIMRER, FNNZTEERZ LEHBEHERNNIRER
BIS%, Bl /player/limit/{limit} , FIMIEBEREZES 3 MARMERET:

curl --location --request GET 'http://localhost:8080/player/limit/3"'

REMEAITFRERIITIR:
[

{
"coins": 200,
"goods": 10,
"id": 1

I

{
"coins": O,
"goods": 30,
"id": 2

I

{
"coins": 100,
"goods": 20,
"id": 3

32624 HDIFKBEIIRER

5 Get 757E1EK /player/page iR BERR A THKEIMKES, FINIEEZFEAH L S%, HIENEBERIIE
F= index B0, BIIRABEKE size J92h0¢:

curl --location --request GET 'http://localhost:8080/player/page?index=0&size=2"

IRE{ERN index 0TI, BIIAE 2 MIRERIIR, I, TEETHIUER, MREBE. 2018 2EH

FFo

{
"content": [

{
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"coins": 200,

"goods": 10,
"id": 1

I

{
"coins": 0,
"goods": 30,
"id": 2

}

1,

"empty": false,
"first": true,
"last": false,

"number": 0,

"numberOfElements":
"pageable": {
"offset": 0,

"pageNumber": 0,
"pageSize": 2,
"paged": true,
"sort": {
"empty": true,
"sorted": false,

"unsorted": true

Y
"unpaged": false
}
"size": 2,
"sort": {
"empty": true,
"sorted": false,
"unsorted": true
Y

"totalElements": 4,
"totalPages": 2

B’ PingCAP

3.26.2.5 FREVITZERNE

{5 Get 77iE1E K /player/count i im KR IFRENETZR L :

curl --location --request GET 'http://localhost:8080/player/count’

IREME AR
4
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32626 MIERXS

f£F8 put 575 1EXK /player/trade IR BEICRAEFRENR S, Bl:

curl --location --request PUT 'http://localhost:8080/player/trade' \
--header 'Content-Type: application/x-www-form-urlencoded' \
--data-urlencode 'sellID=1' \
--data-urlencode 'buyID=2"' \
--data-urlencode 'amount=10"' \

--data-urlencode 'price=100"'

X B {E A Form Data fE RIS BHVE TR, RARESZIIZK ID sellld B 1. MFEITZK D buyId Jo 2. WLEMEHE
amount J3 10, TAKBFEEM B price J 100, REMEARZREMI., HHUESMREVAR., WXK
EMARHBIBERE RN, RSEAMI, BRTFHIEESZRIE, FEEMFRNEMHEYWELNIE R

true

3263 ZBeF 385 : A shell BIAER
XBBLIEERTIZRE 7 shell B, LAFHERKIMIK, BIAIESMUATIRIE:

—_

BB 10 BITR

FEL id 1 HIITR(ER

FHZEZ 3 BMREENR

FXEX index 9 0, size A2 MI—TIIRIER

SREITZR 28

id B 1 HIRERELHT, d B 2MRIEAWET, WX 107ME5EY, #EE10EM

A

{REJLA{EF make request B ./request.sh s LIBITHLIIA, LERNUITFIR:

> make request
./request.sh

loop to create 10 players:
1111111111

get player 1:
{"id":1,"coins":200,"goods":10}

get players by limit 3:
[{"id":1,"coins":200,"goods":10},{"id":2,"coins":0, "goods":30},{"id":3,"coins":100, "goods":20}]

get first players:

{"content":[{"1d":1,"coins":200,"goods":10},{"1d":2,"coins":0,"goods":30}]1, "pageable": {"sort": {"
<> empty":true,"unsorted":true,"sorted":false},"offset":0,"pageNumber":0, "pageSize":2,"paged
<5 ":true,"unpaged":false},"last":false,"totalPages":7,"totalElements":14,"first":true,"size
— ":2,"number":0,"sort":{"empty":true,"unsorted":true,"sorted":false}, "numberOfElements

— ":2,"empty":false}
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get players count:
14

trade by two players:
false

B’ PingCAP

327 SEIAT

RN ARG AR FIE FRIEH,

3271 BR

RRBIMB KRB E RN TR (BER T EFIEMEED )

F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| == App.java
| F—— controller
| | L—— PlayerController.java
| F—— dao
| | F—— PlayerBean. java
| | L—— PplayerRepository.java
| L—— service
| F—— PlayerService.java
| L—— impl
| L—— PlayerServiceImpl.java
L—— resources
L—— application.yml
HA:

- pom.xml AFEBATIEK Maven IBE, Wk, 1TEE

+ application.yml AFRATMBRAFEE, NHIEEMLL, =50, ERANKEELSS

« App.java @IMBRIADO

+ controller /I EMINRE HTTP IZOME

- service RINELIME O S51BEME

. dao BRINB LU SHEEERFTHIMBERAMLNE
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3272 BEE
ATEEENAB pom. xml X Maven BBE, & application.yml X{FFHIEFEE,

3.2.7.2.1 Maven iCE

pom.xml X5 Maven BBE, EXHENER TIER Maven ik§61, FTEFHE, ITBERESE, (ReILELEIEE
B = EEF X—TREZAMEEXHNERMRIE, A, W EESHZEREMIERER.

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
< instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd/maven
<~ -4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>3.0.0-M1</version>
<relativePath/> <!-- lookup parent from repository -->

</parent>

<groupId>com.pingcap</groupld>
<artifactId>spring-jpa-hibernate</artifactId>
<version>0.0.1</version>
<name>spring-jpa-hibernate</name>

<description>an example for spring boot, jpa, hibernate and TiDB</description>

<properties>
<java.version>17</java.version>
<maven.compiler.source>17</maven.compiler.source>
<maven.compiler.target>17</maven.compiler.target>

</properties>

<dependencies>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-jpa</artifactId>
<exclusions>
<exclusion>
<groupld>org.hibernate</groupId>
<artifactId>hibernate-core-jakarta</artifactId>
</exclusion>
</exclusions>

</dependency>

<dependency>
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<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<scope>runtime</scope>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.hibernate.orm</groupIld>
<artifactId>hibernate-core</artifactId>
<version>6.0.0.CR2</version>

</dependency>

</dependencies>

<build>

<plugins>
<plugin>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>

</build>

<repositories>

<repository>
<id>spring-milestones</id>
<name>Spring Milestones</name>
<url>https://repo.spring.io/milestone</url>
<snapshots>
<enabled>false</enabled>
</snapshots>

</repository>

</repositories>

<pluginRepositories>

<pluginRepository>

<id>spring-milestones</id>
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<name>Spring Milestones</name>
<url>https://repo.spring.io/milestone</url>
<snapshots>
<enabled>false</enabled>
</snapshots>
</pluginRepository>
</pluginRepositories>

</project>

B’ PingCAP

32722 BAFERE

application.yml LtECE XM ETHFEE, WMAEEMIL, 2L, FRENMEELS

=

I=l—_ro

spring:

datasource:
url: jdbc:mysql://localhost:4000/test
username: root
# password: Xxxx
driver-class-name: com.mysql.cj.jdbc.Driver

jpa:
show-sql: true
database-platform: org.hibernate.dialect.TiDBDialect
hibernate:

ddl-auto: create-drop

LR EER A vamL 8T, EA:

« spring.datasource.url: BB EEIEERT URL,
« spring.datasource.url: #IBERF A,

« spring.datasource.password : B, LA, FiEREMbR,

« spring.datasource.driver-class-name: 3B EIRDN, EJ T0B 5 MysQL BE, MILAFER S mysql-

connector-java 12 BEEAIIRENZE com. mysqgl.cj.jdbc.Driver,
+ jpa.show-sql: JJ true BP4EFTED jpA ITZ1THY SQL,

+ jpa.database-platform: EFIRVEIBEAS, Lb4biE T TiDB,

6.0.0.Beta2 AR A5 HY Hibernate PA AL, BEEEMKEIRA,

®FETOBAE, B, LASE

* jpa.hibernate.ddl-auto: LEAEESREY create-drop FREIRF AR BIEER, REMMIRR, B2ELE
NIMRER, Bt RAIEF, FERENHEMBIEERIE, FEILER T R,

3273 AOXH&
ANOX 4 App.java:

package com.pingcap;

import org.springframework.boot.SpringApplication;

import org.springframework.boot.autoconfigure.SpringBootApplication;
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import org.springframework.boot.context.ApplicationPidFileWriter;

@SpringBootApplication
public class App {
public static void main(String[] args) {
SpringApplication springApplication = new SpringApplication(App.class);
springApplication.addListeners(new ApplicationPidFileWriter("spring-jpa-hibernate.pid"));
springApplication.run(args);

ANOZELLER B, B 55, B — Spring Boot i FA 2 Fr BUAR A BC B /£ 2 [@SpringBootApplication](https://docs.spring.io/spring-
boot/docs/current/api/org/springframework/boot/autoconfigure/SpringBootApplication.html), BXFAER, BEH Spring

Boot B J7 N HAY [Using the @SpringBootApplication Annotation](https://docs.spring.io/spring-boot/docs/current/reference/html/using-
spring-boot.html#using-boot-using-springbootapplication-annotation) . F&f5, {#£F3 ApplicationPidFilewriter {EF2fF

BN ER, E T —1L 0 spring-jpa-hibernate.pid i PID (process identification number) 3 #F, B 9 ER{E A

It PID 243K AL N A T2 P

3274 BURERBARE
BIBREFAE, Bl dao B, LU THIBNRIFTIKL,

3.2.7.41 SERYFER
PlayerBean.java XFAZMIR, XMW RIN T EHIEEN —IKR,

package com.pingcap.dao;

import jakarta.persistence.*;

/**
* it's core entity in hibernate
* @Table appoint to table name
*/
@Entity
@Table(name = "player_jpa")
public class PlayerBean {
/**
* @ID primary key
* @GeneratedValue generated way. this field will use generator named "player_id"

* @SequenceGenerator using “sequence’ feature to create a generator,

* and it named "player_jpa_id_seq" in database, initial form 1 (by ‘initialValue’
* parameter default), and every operator will increase 1 (by ‘allocationSize’)
*/

@Id

@GeneratedValue(generator="player_id")

75



P PingCAP

@SequenceGenerator(name="player_id", sequenceName="player_jpa_id_seq", allocationSize=1)

private Long id;

Ex;
* @Column field
*/
@Column(name = "coins")
private Integer coins;
@Column(name = "goods")

private Integer goods;
public Long getId() {

return id;

public void setId(Long id) {
this.id = id;

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {
return goods;

public void setGoods(Integer goods) {

this.goods = goods;

XERINER, SAKPERSIIM, XLTRFL T Hibernate IIMNIIER, FAMUGIELRLEFR:

+ @Entity FEHA PlayerBean B —3LIARZE,

- @Table fEFIERREM name JFULSLAREFNZR player_jpa KEX,

erd FERLEE M REXRAVERT,

+ @GeneratedValue RANBMNEMIZINAME, MANFNRE, EAEM generator IEE LM BRI A
player_id,

* @SequenceGenerator BEH—MEARIIEREE, EREBEEM nane BEREMENRAT A player_id
( 5 eceneratedvalue PFIEENBMBRIF N ). MEEEREMEEM sequenceName IEE HIBEFRFT!
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B, &fE, EREREM allocationsize BEAFRIIMZK I 1,
« @Column FENFABEMFIRAR player_jpa B9—75, EFREMEEM nane WERBIEXT RIS,

3.2.742 TEEE

R TMERBUEERE, Spring MFATEF{E Repository 3, K& Repository B FHE, XME O IRETE|—MNUE
EXWER, B, tLINSRETRI—NRE, JPA SR —LEFRHIAY 5%, EEU0 INSERT , S {5 AY SELecT &,

package com.pingcap.dao;

import jakarta.persistence.LockModeType;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.data.jpa.repository.Lock;

import org.springframework.data.jpa.repository.Query;

import org.springframework.data.repository.query.Param;

import org.springframework.stereotype.Repository;

import java.util.List;

@Repository
public interface PlayerRepository extends JpaRepository<PlayerBean, Long> {
E2;
* use HQL to query by page
* @param pageable a pageable parameter required by hibernate
* @return player list package by page message
*/
@Query(value = "SELECT player_jpa FROM PlayerBean player_jpa")
Page<PlayerBean> getPlayersByPage(Pageable pageable);

/**

* use SQL to query by limit, using named parameter

* @param limit sql parameter

* @return player list (max size by limit)

*/
@Query(value = "SELECT * FROM player_jpa LIMIT :limit", nativeQuery = true)
List<PlayerBean> getPlayersByLimit(@Param("limit") Integer limit);

/~k~k
* query player and add a lock for update
* @param id player id
* @return player
*/
@Lock(value = LockModeType.PESSIMISTIC_WRITE)
@Query(value = "SELECT player FROM PlayerBean player WHERE player.id = :id")
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// @Query(value = "SELECT * FROM player_jpa WHERE id = :id FOR UPDATE", nativeQuery = true)
PlayerBean getPlayerAndLock(@Param("id") Long id);

PlayerRepository ¥ T Spring BB F JPA # ¥ i/5 ] FT{E FA #9 3% O JpaRepository, {EFH equery ¥, HiR
Hibernate ﬁtﬁﬂuﬂﬂiiméiﬂo Eﬁtﬁfﬁﬁﬁ?ﬁﬂﬁﬁiﬁﬂﬂ"]iﬁiﬁ, EEP, TEO getPlayersByPage REE
1B A)ERARI R — 4% Hibernate #7 J9 HQL (Hibernate Query Language) B1&7%, Mi%E[ getPlayersByLimit F{#EH
FREERY sqL, TEfEA sQLiBIAERY, FEIF equery FIEMESE nativequery IRE H true,

1E getPlayersByLimit jEBRAY SQL A, :limit 7€ Hibernate FIRFR NAR RS E, Hibernate 11X B BT T FHE
IR ONNSE, (RREIUAER eraran RIBESSHRAENBHATEA.

T getPlayerAndLock R ERT—/NERE [@Lock](https://docs.spring.io/spring-data/jpa/docs/current/api/org/springframework/data/jpa/repos
LEE AR BRLEAME AR BIAITHIE, MFETHESEMBES N, IEFFAFUENHE, HAEH eLock X

A5 HoL FEECfEA, BNRKEFEHIR, A, MRGALEEREM sou #ITHIE, JERERIRITIH

ERE:

@Query(value = "SELECT * FROM player_jpa WHERE id = :id FOR UPDATE", nativeQuery = true)

E$E(EF sqQL B FOR UPDATE SRIENNE, Rt BI&@3d TiDB SELECT MAYHITE R R MIRIEZ 3],

32,75 iBIEICIR
BEEILIME, Bl service®, ASTMBEIMWEOLSZ5E

32751 QO

PlayerService.java XIFREX TZ4EEN, KMEN, MARERERE —MRNERERE, BREMEGFE
SKRRMER, IR RN, (Rtia] AR O, ERBETEREIATIE, BANERIEM,

package com.pingcap.service;

import com.pingcap.dao.PlayerBean;

import org.springframework.data.domain.Page;

import java.util.List;

public interface PlayerService {

JEz;
* create players by passing in a List of PlayerBean
*

* @param players will create players list
* @return The number of create accounts
*/

Integer createPlayers(List<PlayerBean> players);

/**

* buy goods and transfer funds between one player and another in one transaction
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* @param sellld sell player id
* @param buyId buy player id
* @param amount goods amount, if sell player has not enough goods, the trade will break
* @param price price should pay, if buy player has not enough coins, the trade will break
*/
void buyGoods(Long sellld, Long buyId, Integer amount, Integer price) throws RuntimeException
—

/**

* get the player info by id.

*

* @param id player id

* @return the player of this id
*/
PlayerBean getPlayerByID(Long id);

/**

* get a subset of players from the data store by limit.
*

* @param limit return max size

* @return player list

*/

List<PlayerBean> getPlayers(Integer limit);

/**

* get a page of players from the data store.

*

* @param index page index

* @param size page size

* @return player list

*/

Page<PlayerBean> getPlayersByPage(Integer index, Integer size);

/**

* count players from the data store.

*

* @return all players count
*/
Long countPlayers();

32752 LIL(EE)

PlayerService.java XfFNSEIL T Playerservice [, FTBERERIFZEHBRETXE,
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package com.pingcap.service.impl;

import com.pingcap.dao.PlayerBean;

import com.pingcap.dao.PlayerRepository;

import com.pingcap.service.PlayerService;

import jakarta.transaction.Transactional;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageRequest;

import org.springframework.stereotype.Service;

import java.util.lList;

/**

* PlayerServiceImpl implements PlayerService interface

* @Transactional it means every method in this class, will package by a pair of

* transaction.begin() and transaction.commit(). and it will be call
* transaction.rollback() when method throw an exception
*/

@Service

@Transactional

public class PlayerServiceImpl implements PlayerService {
@Autowired

private PlayerRepository playerRepository;

@0verride
public Integer createPlayers(List<PlayerBean> players) {

return playerRepository.saveAll(players).size();

@0verride
public void buyGoods(Long sellIld, Long buyId, Integer amount, Integer price) throws
> RuntimeException {
PlayerBean buyPlayer = playerRepository.getPlayerAndLock(buyId);
PlayerBean sellPlayer = playerRepository.getPlayerAndLock(sellld);
if (buyPlayer == null || sellPlayer == null) {

throw new RuntimeException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount) {

throw new RuntimeException("coins or goods not enough, rollback");

buyPlayer.setGoods(buyPlayer.getGoods() + amount);
buyPlayer.setCoins(buyPlayer.getCoins() - price);
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playerRepository.save(buyPlayer);

sellPlayer.setGoods(sellPlayer.getGoods() - amount);
sellPlayer.setCoins(sellPlayer.getCoins() + price);
playerRepository.save(sellPlayer);

@Override
public PlayerBean getPlayerByID(Long id) {
return playerRepository.findById(id).orElse(null);

@Override
public List<PlayerBean> getPlayers(Integer limit) {
return playerRepository.getPlayersByLimit(limit);

@Override
public Page<PlayerBean> getPlayersByPage(Integer index, Integer size) {
return playerRepository.getPlayersByPage(PageRequest.of(index, size));

@Override
public Long countPlayers() {

return playerRepository.count();

XE(FEAT eservice XA EHE, FAHBLENSRIEaFAEIZZH spring B1E,

R, BRTH eservice ;X Z I, Playerservicelmpl SKELZEIAF — 4N [@Transactional](https://docs.spring.io/spring-
framework/docs/current/reference/html/data-access.html#transaction-declarative-annotations) ;X i, HEMNMATEFF B
5 5 & 1B Bt (7] { B [@EnableTransactionManagement](https://docs.spring.io/spring-framework/docs/current/javadoc-
api/org/springframework/transaction/annotation/EnableTransactionManagement.html) T 7, 1B Spring Boot BRIAFF /2, T
EBRFHERE), spring 2ETNIEFFBERE eTransactional ;EBMNNREBRE— MBS, FERAZAIENTT
SKAVIARABITAIE,

{REJ AR ATIA R, RIBTER H @Transactional JERRAINT R ABIREIAFART : 7ERERTNERIG A transaction
> .begin() FFRES, RHRMSGE, 1A transaction.commit() HITEFRIR, MBI EFLEITERHEIRAT,
RIBIEL1EMA transaction.rollback() EER,

RE]SHAMIEESSRKIKANEZEXESHER, & HIE spring BRI E I spring IEZRIIERARNE
S0,

BASINER, buyGoods RPFERXE, EEANTEEEBNEBMHEE, 5|5 Hibernate H1TESZEIR, B
LEHIL IR 8,
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3276 YMERREO
controller BIXtSMREE HTTP $2[, B LA REST API 2R 1[0)ARSS,

package com.pingcap.controller;

import com.pingcap.dao.PlayerBean;

import com.pingcap.service.PlayerService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.lang.NonNull;

import org.springframework.web.bind.annotation.*;

import java.util.List;

@RestController

@RequestMapping("/player™)

public class PlayerController {
@Autowired

private PlayerService playerService;

@PostMapping
public Integer createPlayer(@RequestBody @NonNull List<PlayerBean> playerList) {
return playerService.createPlayers(playerList);

@GetMapping("/{id}")
public PlayerBean getPlayerByID(@PathVariable Long id) {
return playerService.getPlayerByID(id);

@GetMapping("/limit/{limit_size}")
public List<PlayerBean> getPlayerByLimit(@PathVariable("limit_size") Integer limit) {

return playerService.getPlayers(limit);

@GetMapping("/page")
public Page<PlayerBean> getPlayerByPage(@RequestParam Integer index, @RequestParam(“size")
< Integer size) {

return playerService.getPlayersByPage(index, size);

@GetMapping("/count™)
public Long getPlayersCount() {

return playerService.countPlayers();
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@PutMapping("/trade™")
public Boolean trade(@RequestParam Long sellID, @RequestParam Long buyID, @RequestParam
— Integer amount, @RequestParam Integer price) {
try {
playerService.buyGoods(sellID, buyID, amount, price);
} catch (RuntimeException e) {

return false;

return true;

Play

erController F{EMA T REJGESHLEM A NRF N ROIRRINGE, ASFFMBER, BREFRIFRIEHIL

, BEFBIERA SISERRIFN, PlayercController BiFZEME, THBHITE —MEFRF:

3.3

rX

[@RestController](https://docs. spring io/spring framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RestControlle
4% Playercontroller FEBAJ3— /™ Web Controller, B4§iREMERZI{LJ JSoN Hidi,
[@RequestMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestMa
BREY URL imsa J /player , BltE web Controller XM /player URL FHRYIEK,

@Autowired F3TF spring BIEBHZEEE, mICAEZI, LEALFEBEEZE— PlayerService W&, MWK AIEO,
FARIBEERAMW—NEIE, X2 spring BEIREHN, BXILREMN, FIEE spirng EMAHY The

IoC container —3Z,
[@PostMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PostMapping.h

BRI EIG N B HTTP AR AY PoST RIS R,

- @RequestBody FRBALEAMIE HTTP BIEEN AT REAT RIS % playerList AR,
- @NonNull FRERS BRI AT, BMERIEFIREFEIR,

[@GetMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/GetMapping.htn
FEBRILERBUE N HTTP BREY GET RAVE K,
- [@PathVariable](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PathVaria
BTLABEIEMEPBRN {idy . {limit_size} XM SMIFF, XFh S AIFIEHYIEE] @Pathvariable
ERNTER, HEMNKREBREBPIEREM nane (TZERZF[EEE, Blerathvariable(name

< ="limit_size") B] B Y @Pathvariable("limit_size") ), NFHKIEEMN, ETEKZZFM1E
[E-Io

[@PutMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PutMapping.htn
FRBRILE BRI MR HTTP FREY PUT SEBUTE
[@RequestParam](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestParan
IEFEBRIFREATIE KR IRL 2. RESHUFSY, HEZIHWNTER,

TiDB 1 Golang R & B CRUD N FHTZEF

R4 R R ANAT{E A TiDB F Golang SR #)3&E — M E B MY crUD R AT
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EE:
HEFF(E A Golang 1.16 WA LR AR 1T TiDB N AEFHRS.

331 1% BoNfREY Tios EEE
ATENE Tios EBNBI A%,

3.3.1.1 {5 TiDB Cloud Serverless Tier EEE¥

BIEE serverless Tier E£&%,

3312 (ERAHIERE
{RE] CABRE — Al Ay Tios SREFSNIETNRY TioB FREf. FHT R, 5SS

- ERE ML TiDs FERE
- BREIEZ TiDB 5L,

3313 {FRHEREALINE
ETF cit WIS EMHALIE: WEITIE
ZIMESBEHEEARE, HiBid nue BN EE,

332 F2%: FEURE

git clone https://github.com/pingcap-inc/tidb-example-golang.git

Y BTFFR EL ARG ITHY Golang ORM 9 GORM,  IEEAR4E LA v1.23.5 KR AN 31T 15 BA,
HE— BT ER 0B ESMNTEE util, FELATRIBEA:

package util

import (

"gorm.io/gorm"

// TiDBGormBegin start a TiDB and Gorm transaction as a block. If no error is returned, the
~— transaction will be committed. Otherwise, the transaction will be rolled back.
func TiDBGormBegin(db *gorm.DB, pessimistic bool, fc func(tx *gorm.DB) error) (err error) {

session := db.Session(&gorm.Session{})

if session.Error != nil {
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return session.Error

if pessimistic {

session = session.Exec("set @@tidb_txn_mode=pessimistic")

} else {
session = session.Exec("set @@tidb_txn_mode=optimistic")
}
if session.Error != nil {
return session.Error
}
return session.Transaction(fc)
b
HANB X gorm :
cd gorm
BHREMAMTR:

F—— Makefile

F—— go.mod
F—— go.sum
L—— gorm.go

HA, gorm.go & gorm XN RBIFERFRIEIR, {EH gorm B, MBEXTF go-sql-driver/mysql, gorm ik 1 IR
EEEN, REFIREZERNAET, HifFET XENIRIE, W AutoMigrate, EARITRAY crRuD &, IRARHIE
tTRIBE,

Player BEUBLEMK, HIBEREIZF ARG, Player BN EBMHERN NS player REV—NFER, 1HIRX
F go-sql-driver/mysql, gorm B Player ZUIEBLEMR T T L5 gorm BRIEESHMEE, TOATHIUD “gorm: "primaryKey
<> ;type:VARCHAR(36);column:id"" BU;EHR, FARIERIRETIX A,

package main
import (
"fmt"

"math/rand"

"github.com/google/uuid"
"github.com/pingcap-inc/tidb-example-golang/util"

"gorm.io/driver/mysql”

"gorm.io/gorm"
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"gorm.io/gorm/clause"

"gorm.io/gorm/logger"

type Player struct {
ID string ‘gorm:"primaryKey;type:VARCHAR(36);column:id""
Coins int ‘gorm:"column:coins"®

Goods int ‘gorm:"column:goods""®

func (*Player) TableName() string {

return "player"

func main() {
// 1. Configure the example database connection.
db := createDB()

// AutoMigrate for player table
db.AutoMigrate(&Player{})

// 2. Run some simple examples.

simpleExample(db)

// 3. Explore more.
tradeExample(db)

func tradeExample(db *gorm.DB) {
// Player 1: id is "1", has only 100 coins.
// Player 2: id is "2", has 114514 coins, and 20 goods.
player1 := &Player{ID: "1", Coins: 100}
player2 := &Player{ID: "2", Coins: 114514, Goods: 20}

// Create two players "by hand", using the INSERT statement on the backend.
db.Clauses(clause.OnConflict{UpdateAll: true}).Create(player1)
db.Clauses(clause.OnConflict{UpdateAll: true}).Create(player2)

// Player 1 wants to buy 10 goods from player 2.

// It will cost 500 coins, but player 1 cannot afford it.

fmt.Println("\nbuyGoods:\n => this trade will fail")

if err := buyGoods(db, player2.ID, player1.ID, 10, 500); err == nil {
panic("there shouldn't be success")
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func simpleExample(db *gorm.DB) {
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// So player 1 has to reduce the incoming quantity to two.

fmt.Println("\nbuyGoods:\n => this trade will success")

if err := buyGoods(db, player2.ID, player1.ID, 2, 100); err != nil {
panic(err)

b

// Create a player, who has a coin and a goods..
if err := db.Clauses(clause.OnConflict{UpdateAll: true}).
Create(&Player{ID: "test", Coins: 1, Goods: 1}).Error; err != nil {

panic(err)

// Get a player.

var testPlayer Player

db.Find(&testPlayer, "id = ?", "test")
fmt.Printf("getPlayer: %+v\n", testPlayer)

// Create players with bulk inserts. Insert 1919 players totally, with 114 players per batch.
bulkInsertPlayers := make([]Player, 1919, 1919)
total, batch := 1919, 114
for i := 0; 1 < total; i++ {
bulkInsertPlayers[i] = Player{

ID: uuid.New().String(),

Coins: rand.Intn(10000),

Goods: rand.Intn(10000),

if err := db.Session(&gorm.Session{Logger: db.Logger.LogMode(logger.Error)}).
CreateInBatches(bulkInsertPlayers, batch).Error; err != nil {

panic(err)

// Count players amount.

playersCount := int64(0)
db.Model(&Player{}).Count(&playersCount)
fmt.Printf("countPlayers: %d\n", playersCount)

// Print 3 players.

threePlayers := make([]Player, 3, 3)
db.Limit(3).Find(&threePlayers)

for index, player := range threePlayers {

fmt.Printf("print %d player: %+v\n", index+1, player)
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func createDB() *gorm.DB {
dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"
db, err := gorm.Open(mysql.Open(dsn), &gorm.Config{
Logger: logger.Default.LogMode(logger.Info),
B
if err != nil {

panic(err)
return db

func buyGoods(db *gorm.DB, sellID, buyID string, amount, price int) error {
return util.TiDBGormBegin(db, true, func(tx *gorm.DB) error {
var sellPlayer, buyPlayer Player
if err := tx.Clauses(clause.Locking{Strength: "UPDATE"}).
Find(&sellPlayer, "id = ?", sellID).Error; err != nil {

return err

if sellPlayer.ID != sellID || sellPlayer.Goods < amount {
return fmt.Errorf("sell player %s goods not enough", sellID)

if err := tx.Clauses(clause.Locking{Strength: "UPDATE"}).
Find(&buyPlayer, "id = ?", buyID).Error; err != nil {

return err

if buyPlayer.ID != buyID || buyPlayer.Coins < price {

return fmt.Errorf("buy player %s coins not enough", buyID)

¥
updateSQL := "UPDATE player set goods = goods + ?, coins = coins + ? WHERE id = ?"
if err := tx.Exec(updateSQL, -amount, price, sellID).Error; err != nil {
return err
b
if err := tx.Exec(updateSQL, amount, -price, buyID).Error; err != nil {
return err
¥
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fmt.Println("\n[buyGoods]:\n 'trade success'")

return nil
»

{85 F go-sql-driver/mysql B}, BEEiHFEAB R sqldriver:

cd sqldriver

BREMINTAR:

F—— Makefile

F—— dao.go

F—— go.mod

F—— go.sum

F—— sql

| L—— dbinit.sql
F—— sql.go

L—— sqldriver.go

HA, dbinit.sql AEIERVIB(LIER]:

USE test;
DROP TABLE IF EXISTS player;

CREATE TABLE player (
*id® VARCHAR(36),
‘coins® INTEGER,
“goods® INTEGER,

PRIMARY KEY ('id")

);

sqldriver.go & sqldriver XANREIFEFAIER, EJgTiDB 5 MysQL HMNFRE, FEtt, EEWRIL— MysqQL
I IXBVEIEIR db, err := sql.Open("mysql", dsn), CALLE$EZE|TiDB, HEESS, 1B dao.go FHI—RIT
%, AREERIENSR, #HITIBHAESFIRE.

package main
import (
"database/sql"

n fmt n

_ "github.com/go-sql-driver/mysql”

func main() {
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func simpleExample(db *sql.DB) {
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// 1. Configure the example database connection.
dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"
openDB("mysql", dsn, func(db *sql.DB) {

// 2. Run some simple examples.

simpleExample(db)

// 3. Explore more.
tradeExample(db)
9]

// Create a player, who has a coin and a goods.
err := createPlayer(db, Player{ID: "test", Coins: 1, Goods: 1})
if err != nil {

panic(err)

// Get a player.
testPlayer, err := getPlayer(db, "test")
if err != nil {
panic(err)
¥
fmt.Printf("getPlayer: %+v\n", testPlayer)

// Create players with bulk inserts. Insert 1919 players totally, with 114 players per batch.

err = bulkInsertPlayers(db, randomPlayers(1919), 114)
if err != nil {

panic(err)

// Count players amount.
playersCount, err := getCount(db)
if err != nil {
panic(err)
¥
fmt.Printf("countPlayers: %d\n", playersCount)

// Print 3 players.
threePlayers, err := getPlayerByLimit(db, 3)

if err != nil {
panic(err)
¥

for index, player :

range threePlayers {
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fmt.Printf("print %d player: %+v\n", index+1, player)

func tradeExample(db *sql.DB) {
// Player 1: id is "1", has only 100 coins.
// Player 2: id is "2", has 114514 coins, and 20 goods.
player1 := Player{ID: "1", Coins: 100}
player2 := Player{ID: "2", Coins: 114514, Goods: 20}

// Create two players "by hand", using the INSERT statement on the backend.
if err := createPlayer(db, player1); err != nil {
panic(err)
}
if err := createPlayer(db, player2); err != nil {

panic(err)

// Player 1 wants to buy 10 goods from player 2.

// It will cost 500 coins, but player 1 cannot afford it.
fmt.Println("\nbuyGoods:\n => this trade will fail")

if err := buyGoods(db, player2.ID, player1.ID, 10, 500); err == nil {

panic("there shouldn't be success")

// So player 1 has to reduce the incoming quantity to two.
fmt.Println("\nbuyGoods:\n => this trade will success")
if err := buyGoods(db, player2.ID, player1.ID, 2, 100); err != nil {

panic(err)

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

db, err := sql.Open(driverName, dataSourceName)
if err != nil {

panic(err)
b

defer db.Close()

runnable(db)

e, HER—"MHATER B ESMTEE util, FEUTKEBEMA:

package util
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import (
"context"
"database/sql"
)

type TiDBSqlTx struct {
*sql.Tx
conn *sql.Conn

pessimistic bool

func TiDBSqlBegin(db *sql.DB, pessimistic bool) (*TiDBSqlTx, error) {

ctx := context.Background()
conn, err := db.Conn(ctx)
if err != nil {

return nil, err

}
if pessimistic {
_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?", "pessimistic")
} else {
_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?", "optimistic")
¥
if err != nil {
return nil, err
}
tx, err := conn.BeginTx(ctx, nil)
if err != nil {
return nil, err
}
return &TiDBSqlTx{
conn: conn,
TX: tx,
pessimistic: pessimistic,
}, nil

func (tx *TiDBSqlTx) Commit() error {
defer tx.conn.Close()

return tx.Tx.Commit()

func (tx *TiDBSqlTx) Rollback() error {
defer tx.conn.Close()
return tx.Tx.Rollback()
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£ dao.go HE X —RIVBIRIRIF A, RARIHEHIIENB AR, XBRAEMFRHZ LIRS,

package main

import (
"database/sql"
"fmt"
"math/rand"

"strings"

"github.com/google/uuid"
"github.com/pingcap-inc/tidb-example-golang/util"

type Player struct {
ID string
Coins int

Goods int

// createPlayer create a player
func createPlayer(db *sql.DB, player Player) error {
_, err := db.Exec(CreatePlayersSQL, player.ID, player.Coins, player.Goods)

return err

// getPlayer get a player
func getPlayer(db *sql.DB, id string) (Player, error) {

var player Player

rows, err := db.Query(GetPlayerSQL, id)
if err != nil {
return player, err

}
defer rows.Close()

if rows.Next() {
err = rows.Scan(&player.ID, &player.Coins, &player.Goods)
if err == nil {
return player, nil
} else {

return player, err

return player, fmt.Errorf("can not found player")
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// getPlayerByLimit get players by limit
func getPlayerByLimit(db *sql.DB, limit int) ([]Player, error) {
var players []Player

rows, err := db.Query(GetPlayerByLimitSQL, limit)
if err != nil {
return players, err
}
defer rows.Close()

for rows.Next() {
player := Player{}
err = rows.Scan(&player.ID, &player.Coins, &player.Goods)
if err == nil {
players = append(players, player)
} else {

return players, err

return players, nil

// bulk-insert players

func bulkInsertPlayers(db *sql.DB, players []Player, batchSize int) error {
tx, err := util.TiDBSqlBegin(db, true)
if err != nil {

return err

stmt, err := tx.Prepare(buildBulkInsertSQL(batchSize))
if err != nil {

return err

defer stmt.Close()

for len(players) > batchSize {
if _, err := stmt.Exec(playerToArgs(players[:batchSize])...); err != nil {
tx.Rollback()

return err
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players = players[batchSize:]

if len(players) != 0 {

if _, err := tx.Exec(buildBulkInsertSQL(len(players)), playerToArgs(players)...); err !=

<~ nil {
tx.Rollback()

return err

}

}

if err := tx.Commit(); err != nil {
tx.Rollback()
return err

}

return nil

func getCount(db *sql.DB) (int, error) {

count := 0

rows, err := db.Query(GetCountSQL)

if err != nil {

return count, err

defer rows.Close()

if rows.Next() {

if err := rows.Scan(&count); err != nil {

return count, err

return count, nil

func buyGoods(db *sql.DB, sellID, buyID string, amount, price int) error {

var sellPlayer, buyPlayer Player
tx, err := util.TiDBSqlBegin(db, true)

if err != nil {

return err
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buyExec := func() error {

P PingCAP

stmt, err := tx.Prepare(GetPlayerWithLockSQL)
if err != nil {
return err

¥
defer stmt.Close()

sellRows, err := stmt.Query(sellID)
if err != nil {
return err

+
defer sellRows.Close()

if sellRows.Next() {
if err := sellRows.Scan(&sellPlayer.ID, &sellPlayer.Coins, &sellPlayer.Goods); err !=
— nil {

return err

¥
sellRows.Close()

if sellPlayer.ID != sellID || sellPlayer.Goods < amount {
return fmt.Errorf("sell player %s goods not enough", sellID)

buyRows, err := stmt.Query(buyID)
if err != nil {
return err

b
defer buyRows.Close()

if buyRows.Next() {
if err := buyRows.Scan(&buyPlayer.ID, &buyPlayer.Coins, &buyPlayer.Goods); err != nil
— A

return err

}
buyRows.Close()

if buyPlayer.ID != buyID || buyPlayer.Coins < price {

return fmt.Errorf("buy player %s coins not enough", buyID)

updateStmt, err := tx.Prepare(UpdatePlayerSQL)
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if err != nil {
return err

+
defer updateStmt.Close()

if _, err := updateStmt.Exec(-amount, price, sellID); err != nil {
return err

}

if _, err := updateStmt.Exec(amount, -price, buyID); err != nil {
return err

}

return nil

err = buyExec()

if err == nil {
fmt.Println("\n[buyGoods]:\n 'trade success'")
tx.Commit()

} else {
tx.Rollback()

}

return err

func playerToArgs(players []Player) []interface{} {
var args [linterface{}
for _, player := range players {
args = append(args, player.ID, player.Coins, player.Goods)
}
return args

func buildBulkInsertSQL(amount int) string {

return CreatePlayerSQL + strings.Repeat(",(?,?,?)", amount-1)

func randomPlayers(amount int) []Player {
players := make([]Player, amount, amount)
for i := 0; i < amount; i++ {
players[i] = Player{
ID: uuid.New().String(),
Coins: rand.Intn(10000),
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Goods: rand.Intn(10000),

return players

sql.go RTFRLT sQLiBRIME £,

package main

const (
CreatePlayerSQL = "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)"
GetPlayerSQL = "SELECT id, coins, goods FROM player WHERE id = ?"
GetCountSQL = "SELECT count(*) FROM player"
GetPlayerWithLockSQL = GetPlayerSQL + " FOR UPDATE"
UpdatePlayerSQL = "UPDATE player set goods = goods + ?, coins = coins + ? WHERE id = ?"
GetPlayerByLimitSQL = "SELECT id, coins, goods FROM player LIMIT ?"
)

333 3% BITREB

KR E N BRBRNGITHE,

3331 ZE3H5E 1885 go-sql-driver/mysql RYJIAIL

N =
EE

7E Gitpod Playground FAE1% GOrRM: II7EFL 11T

FFNRMLE,

=,
ES=

TN .

£ Gitpod Playground FREH3 go-sql-driver/mysql: ERFERA IR 1

{8 FH go-sql-driver/mysql B, EFENFIIAMCEUIRER, BHRAMBEZRLET nysql-client, BERAARIIERE, 7]
BIETE sqldriver B3R NIB1T:

make mysql

98


https://gitpod.io/#targetMode=gorm/https://github.com/pingcap-inc/tidb-example-golang
https://gitpod.io/#targetMode=sqldriver/https://github.com/pingcap-inc/tidb-example-golang

B’ PingCAP

HEENIT:

mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql

EIRTNMERAMERE, BAREKER mysqldient, IHEZEERIRAIERE, FB1T sql/dbinit.sql XEFART sQLE
/ET_’O

3332 35 28845 TiDB Cloud BEINSH

ZE{/R{E A TiDB Cloud Serverless Tier 5£8%, 0¥ gorm.go A dsn SE{H:

dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"

EIRIRERZRL J9 123456, TME M TiDB Cloud Serverless Tier EE¥EIIR P EIANEIZERE N

* Endpoint: xxx.tidbcloud.com
+ Port: 4000
» User: 2aEp24QWEDLQgRFs.root

BAMERERIYE mysql.RegisterTLSConfig F dsn BBX A

mysql.RegisterTLSConfig("register-tidb-tls", &tls.Config {
MinVersion: tls.VersionTLS12,
ServerName: "xxx.tidbcloud.com",

B

dsn := "2aEp24QWEDLQRFs.root:123456@tcp(xxx.tidbcloud.com:4000)/test?charset=utf8mb4&tls=register
— -tidb-tls"

# {5 TiDB Cloud Serverless Tier 588%, BB sqldriver.go A dsn S(891E :

dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"

ERSERIZRE R 123456, MEM TiDB Cloud Serverless Tier S2E¥ AR PEZIMERIEE R

* Endpoint: xxx.tidbcloud.com
* Port: 4000
» User: 2aEp24QWEDLQgRFs.root

B2 UEAE NS4S mysql.RegisterTLSConfig F dsn BEL{ 0 :

mysql.RegisterTLSConfig("register-tidb-tls", &tls.Config {
MinVersion: tls.VersionTLS12,
ServerName: "xxx.tidbcloud.com",

1Y)

dsn := "2aEp24QWEDLQRFs.root:123456@tcp(xxx.tidbcloud.com:4000)/test?charset=utf8mb4&tls=register
~ -tidb-tls"
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3333 F3PLFE IR BIT
1B1T make all, XU THMRIENES:

. *’QE:&%U (make build): go build -o bin/gorm-example

+ 1B1T (makerun): ./bin/gorm-example

(R P ARIRBITIX A make S LR EGFL,
RUTF=RMFAS:

11T make all, X
BI85 (make mysql): mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql
R A FE (make build): go build -o bin/sql-driver-example

+ 1&1T (make run): ./bin/sql-driver-example

(R R AR IMIZITIX = make AR SR LR S,

334 Fa4w: MR

GORM FilER%i

go-sql-driver/mysql FRER%4I

3.4 TiDB # python BY{E B CRUD N FETEF
A4 4E R RUN{aI{EE A Tios F0 python SRADIE— MBI EY crUD R FHTEF.

HEFF{E R Python 3.10 K2 PA_ERRASE1T TiDB KN AIEFHIRE

341 /1 BNFERY Tios B
ABENE Tios EBNBINHE.

3.4.1.1 {5 TiDB Cloud Serverless Tier EEE¥

BIEE serverless Tier EE8%

3.4.12 {FRAhES
{Ra] ASRE — /Nt Y Tioe SEBEEKIETVAY TioB 5EEE, AT IR, BSE:

- BREBAHNIN TiDs B ¥
- BREIET TiDB KA,
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3413 FRHEEREAFLNE
ETF cit WIS EMALIME: WEITIE
ZIMES B ERE, FiET tue BENMIXEEE,

342 ZH25: FEUKED

git clone https://github.com/pingcap-inc/tidb-example-python.git

SQLAIchemy J9 H BT ELEURITHIFFR Python ORM Z—, IEEALIE LA SQLAIchemy 1.4.44 KR ZAS 31T BA,

import uuid

from typing import List

from sglalchemy import create_engine, String, Column, Integer, select, func

from sgqlalchemy.orm import declarative_base, sessionmaker

engine = create_engine( 'mysql://root:@127.0.0.1:4000/test")
Base = declarative_base()
Base.metadata.create_all(engine)

Session = sessionmaker(bind=engine)

class Player(Base):

__tablename__ = "player"

id = Column(String(36), primary_key=True)
coins = Column(Integer)

goods = Column(Integer)

def __repr__(self):

return f'Player(id={self.id!r}, coins={self.coins!r}, goods={self.goods!r})’

def random_player(amount: int) -> List[Player]:
players = []
for _ in range(amount):

players.append(Player(id=uuid.uuid4(), coins=10000, goods=10000))

return players

def simple_example() -> None:
with Session() as session:
# create a player, who has a coin and a goods.

session.add(Player(id="test", coins=1, goods=1))
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# get this player, and print it.
get_test_stmt = select(Player).where(Player.id == "test")
for player in session.scalars(get_test_stmt):

print(player)

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
session.bulk_save_objects(player_list[idx:idx + 114])

# print the number of players
count = session.query(func.count(Player.id)).scalar()

print(f'number of players: {count}')

# print 3 players.
three_players = session.query(Player).limit(3).all()
for player in three_players:

print(player)

session.commit()

def trade_check(session: Session, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
# sell player goods check
sell_player = session.query(Player.goods).filter(Player.id == sell_id).with_for_update().one
— )
if sell_player.goods < amount:
print(f'sell player {sell_id} goods not enough')

return False

# buy player coins check
buy_player = session.query(Player.coins).filter(Player.id == buy_id).with_for_update().one()
if buy_player.coins < price:

print(f'buy player {buy_id} coins not enough')

return False

def trade(sell_id: str, buy_id: str, amount: int, price: int) -> None:
with Session() as session:
if trade_check(session, sell_id, buy_id, amount, price) is False:

return
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# deduct the goods of seller, and raise his/her the coins
session.query(Player).filter(Player.id == sell_id). \

update({'goods': Player.goods - amount, 'coins': Player.coins + price})
# deduct the coins of buyer, and raise his/her the goods
session.query(Player).filter(Player.id == buy_id). \

update({'goods': Player.goods + amount, 'coins': Player.coins - price})

session.commit()

print("trade success")

def trade_example() -> None:
with Session() as session:
# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
session.add(Player(id="1", coins=100, goods=0))
session.add(Player(id="2", coins=114514, goods=20))

session.commit()

# player 1 wants to buy 10 goods from player 2.

# it will cost 500 coins, but player 1 cannot afford it.

# so this trade will fail, and nobody will lose their coins or goods
trade(sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(sell_id="2", buy_id="1", amount=2, price=100)

with Session() as session:
traders = session.query(Player).filter(Player.id.in_(("1", "2"))).all()
for player in traders:
print(player)
session.commit()

simple_example()

trade_example()

BB T EZER Driver, SQLAIchemy BFil T BIZEUIREERE, TREBEEZRIIMTI. SQLAIchemy EFHERT
RERRIE, MAKEEE. EANKRI ruD F, RAHELTRBE,

Player E RN MIBEREZF NAIBREL, Player WENEMEI I N E player REI—NFE&, SQLAIchemy
8 player 2R T 45 sQLAIchemy RIEEZHIER, FATHUMMU LRFIFHY id = Column(String(36),
< primary_key=True) FIZEEIE X, FAKIERFERL BRI EMIINE M, id = Column(String(36), primary_key
< =True) TR/R id FE&R I string KB, WNEIEEEZEEL R vARCHAR, KE ] 36, B RFH,
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X F sqaichemy I SERAE, REIIAEE sqQlAlchemy B W,
peewee FHEFIELERITHI AR Python ORM Z— i S =N peewee 3.15.4 H&Z!Si&ﬁiﬂﬁﬁo

import os
import uuid

from typing import List

from peewee import *

from playhouse.db_url import connect

db = connect('mysql://root:@127.0.0.1:4000/test")

class Player(Model):
id = CharField(max_length=36, primary_key=True)
coins = IntegerField()

goods = IntegerField()

class Meta:
database = db
table_name = "player"

def random_player(amount: int) -> List[Player]:
players = []
for _ in range(amount):

players.append(Player(id=uuid.uuid4(), coins=10000, goods=10000))

return players

def simple_example() -> None:
# create a player, who has a coin and a goods.

Player.create(id="test", coins=1, goods=1)

# get this player, and print it.
test_player = Player.select().where(Player.id == "test").get()
print(f'id:{test_player.id}, coins:{test_player.coins}, goods:{test_player.goods}"')

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.
# each player has a random UUID

player_list = random_player(1919)

Player.bulk_create(player_list, 114)
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# print the number of players
count = Player.select().count()

print(f'number of players: {count}')

# print 3 players.
three_players = Player.select().limit(3)
for player in three_players:

print(f'id:{player.id}, coins:{player.coins}, goods:{player.goods}"')

def trade_check(sell_id: str, buy_id: str, amount: int, price: int) -> bool:
sell goods = Player.select(Player.goods).where(Player.id == sell_id).get().goods
if sell_goods < amount:
print(f'sell player {sell_id} goods not enough')

return False

buy_coins = Player.select(Player.coins).where(Player.id == buy_id).get().coins
if buy_coins < price:
print(f'buy player {buy_id} coins not enough')

return False

return True

def trade(sell_id: str, buy_id: str, amount: int, price: int) -> None:
with db.atomic() as txn:
try:
if trade_check(sell_id, buy_id, amount, price) is False:
txn.rollback()

return

# deduct the goods of seller, and raise his/her the coins

Player.update(goods=Player.goods - amount, coins=Player.coins + price).where(Player.
<~ id == sell_id).execute()

# deduct the coins of buyer, and raise his/her the goods

Player.update(goods=Player.goods + amount, coins=Player.coins - price).where(Player.
< 1id == buy_id).execute()

except Exception as err:

txn.rollback()

print(f'something went wrong: {err}')
else:

txn.commit()

print("trade success")
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def trade_example() -> None:
# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
Player.create(id="1", coins=100, goods=0)

Player.create(id="2", coins=114514, goods=20)

# player 1 wants to buy 10 goods from player 2.

# it will cost 500 coins, but player 1 cannot afford it.

# so this trade will fail, and nobody will lose their coins or goods
trade(sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently
after_trade_players = Player.select().where(Player.id.in_(["1", "2"1))
for player in after_trade_players:

print(f'id:{player.id}, coins:{player.coins}, goods:{player.goods}"')
db.connect()
## recreate the player table
db.drop_tables([Player])

db.create_tables([Player])

simple_example()

trade_example()

BT ERZ(ER Driver, peewee iR 7 IR BIEEEREN, NEBIEEZFHAT, peewee BHKRT ANEH
BE, EEE. BERWRM ruD F, RAELTRBE,

Player X AMIBEREIEF NG, Player B NEMHE N N E player REY—NFER, SQLAIchemy {8
H Player R T 45 sQLAIchemy IRILE SHIER, FH 7AW LRFIFA) id = CharField(max_length=36,
— primary_key=True) FIEBEN, ARBRFEREBMEMNIMNBEM, id = CharField(max_length=36,
< primary_key=True) TR/~ id FERJ CharField Z£AY, YWEIEEESZLEJ VARCHAR, KKE 9 36, BT,

K TF peewee WEZERTE, REILASE peewee EM,

mysqlclient 3 2 5 L HGRITRIF IR Python Driver 2 —, L&Y BA mysqlclient 2.1.1 AR AH1TIHBA, = A Python B9
Driver R EMIES, FERUKRESE, EREARTEKREESN, EFNEEEZNENE, IRLEERE
NIERE sqL B9ia=, NAKEER orm H#HITIEFRS, XU REFIBS T,
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import uuid

from typing import List

import MySQLdb
from MySQLdb import Connection

from MySQLdb.cursors import Cursor

def get_connection(autocommit: bool = True) -> MySQLdb.Connection:
return MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="test",

autocommit=autocommit

def create_player(cursor: Cursor, player: tuple) -> None:

cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

def get_player(cursor: Cursor, player_id: str) -> tuple:
cursor.execute("SELECT id, coins, goods FROM player WHERE id = %s", (player_id,))

return cursor.fetchone()

def get_players_with_limit(cursor: Cursor, limit: int) -> List[tuple]:
cursor.execute("SELECT id, coins, goods FROM player LIMIT %s", (limit,))

return cursor.fetchall()

def random_player(amount: int) -> List[tuple]:
players = []
for _ in range(amount):
players.append((uuid.uuid4(), 10000, 10000))

return players

def bulk_create_player(cursor: Cursor, players: List[tuple]) -> None:

cursor.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", players)

def get_count(cursor: Cursor) -> None:
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cursor.execute("SELECT count(*) FROM player™)

return cursor.fetchone()[0]

def trade_check(cursor: Cursor, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
get_player_with_lock_sql = "SELECT coins, goods FROM player WHERE id = %s FOR UPDATE"

# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))
_, sell_goods = cursor.fetchone()
if sell_goods < amount:

print(f'sell player {sell_id} goods not enough')

return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buy_coins, _ = cursor.fetchone()
if buy_coins < price:

print(f'buy player {buy_id} coins not enough')

return False

def trade_update(cursor: Cursor, sell_id: str, buy_id: str, amount: int, price: int) -> None:

update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods

cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: Connection, sell_id: str, buy_id: str, amount: int, price: int) -> None:
with connection.cursor() as cursor:
if trade_check(cursor, sell_id, buy_id, amount, price) is False:
connection.rollback()

return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

print(f'something went wrong: {err}')
else:

connection.commit()

print("trade success")
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def simple_example() -> None:
with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
# create a player, who has a coin and a goods.

create_player(cur, ("test", 1, 1))

# get this player, and print it.
test_player = get_player(cur, "test")
print(f'id:{test_player[0]}, coins:{test_player[1]}, goods:{test_player[2]}")

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)

print(f'number of players: {count}')

# print 3 players.
three_players = get_players_with_limit(cur, 3)
for player in three_players:
print(f'id:{player[0]}, coins:{player[1]1}, goods:{player[2]}")

def trade_example() -> None:
with get_connection(autocommit=False) as conn:
with conn.cursor() as cur:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))

conn.commit()

# player 1 wants to buy 10 goods from player 2.

# it will cost 500 coins, but player 1 cannot afford it.

# so this trade will fail, and nobody will lose their coins or goods
trade(conn, sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
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# this trade will be successful

trade(conn, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently

with conn.cursor() as cur:
_, player1_coin, player1_goods = get_player(cur, "1")
print(f'id:1, coins:{player1_coin}, goods:{player1_goods}"')
_, player2_coin, player2_goods = get_player(cur, "2")
print(f'id:2, coins:{player2_coin}, goods:{player2_goods}"')

simple_example()

trade_example()

Driver BEERMITIRIZE, EULEHNTFTUEZFANLIKRERN sqL, FEFAEIFEIR Player, 5 orRM RN[E,
E AR BHIBENRIITZETE, Player $FATTA (tuple) HITRTR,

X F mysqlclient IR ZERTTIE, {RAEILAEE mysqiclient B 73 X4,

PyMySQL AEBILERRITHHAIR Python Driver Z2—, IEAMIELA PyMySQL 1.0.2 hRAR#FH1TIHEE, R|IA Python 14 Driver

HREMES, EABKESE, ERERTRREEXI, FFNEEESNENE, IREEXREVNIE
FA squBNiz=:, DAKTEER orv #HITIEF RS, XU REZEFNBESHT,

import uuid

from typing import List

import pymysql.cursors
from pymysql import Connection

from pymysql.cursors import DictCursor

def get_connection(autocommit: bool = False) -> Connection:
return pymysql.connect(host="127.0.0.1",
port=4000,
user='root"',
password="",
database="'test',
cursorclass=DictCursor,

autocommit=autocommit)

def create_player(cursor: DictCursor, player: tuple) -> None:
cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

def get_player(cursor: DictCursor, player_id: str) -> dict:
cursor.execute("SELECT id, coins, goods FROM player WHERE id = %s", (player_id,))
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return cursor.fetchone()

get_players_with_limit(cursor: DictCursor, limit: int) -> tuple:
cursor.execute("SELECT id, coins, goods FROM player LIMIT %s", (limit,))

return cursor.fetchall()

random_player(amount: int) -> List[tuple]:

players = []

for _ in range(amount):
players.append((uuid.uuid4(), 10000, 10000))

return players

bulk_create_player(cursor: DictCursor, players: List[tuple]) -> None:

cursor.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", players)

get_count(cursor: DictCursor) -> int:
cursor.execute("SELECT count(*) as count FROM player™)

return cursor.fetchone()['count']

trade_check(cursor: DictCursor, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
get_player_with_lock_sql = "SELECT coins, goods FROM player WHERE id = %s FOR UPDATE"

# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))
seller = cursor.fetchone()
if seller['goods'] < amount:

print(f'sell player {sell_id} goods not enough')

return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buyer = cursor.fetchone()
if buyer['coins'] < price:

print(f'buy player {buy_id} coins not enough')

return False

trade_update(cursor: DictCursor, sell_id: str, buy_id: str, amount: int, price: int) -> None:

update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"
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# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods

cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: Connection, sell_id: str, buy_id: str, amount: int, price: int) -> None:
with connection.cursor() as cursor:
if trade_check(cursor, sell_id, buy_id, amount, price) is False:
connection.rollback()

return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

print(f'something went wrong: {err}')
else:

connection.commit()

print("trade success")

def simple_example() -> None:
with get_connection(autocommit=True) as connection:
with connection.cursor() as cur:
# create a player, who has a coin and a goods.

create_player(cur, ("test", 1, 1))

# get this player, and print it.
test_player = get_player(cur, "test")
print(test_player)

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)

print(f'number of players: {count}'")

# print 3 players.
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three_players = get_players_with_limit(cur, 3)
for player in three_players:
print(player)

def trade_example() -> None:
with get_connection(autocommit=False) as connection:
with connection.cursor() as cur:
# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))

connection.commit()

# player 1 wants to buy 10 goods from player 2.
# it will cost 500 coins, but player 1 cannot afford it.
# so this trade will fail, and nobody will lose their coins or goods

trade(connection, sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(connection, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently
with connection.cursor() as cur:

print(get_player(cur, "1"))

print(get_player(cur, "2"))

simple_example()

trade_example()

Driver BE R RMFRIZE, BLFHATFTUEEZEFANIIKER sqL, EFRANEIRZIM Player, 5 orvM R[E,
E R BBIBENRIVFTE, Player FEFUA dict H#1TRR,

XF pymysqL FIB Z2{ER %, REIUEE pymysqL B X,

mysql-connector-python JJ = Bl EL3RR1TRIFEIR Python Driver Z—, LEALIE BA mysql-connector-python 8.0.31 R A 1T

UiBH, ZA python BY Driver HEREMIES, EAMRESE, BEERTRREESN, ESFHEEESH
g, MRZXBARELTUER sqL AR, MAKEER orRv HITEFRS. XrIUMRIEFIBSHE,

import uuid

from typing import List

from mysql.connector import connect, MySQLConnection

from mysql.connector.cursor import MySQLCursor
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def get_connection(autocommit: bool = True) -> MySQLConnection:
connection = connect(host='127.0.0.1",
port=4000,
user="root",
password="",
database="test")
connection.autocommit = autocommit

return connection

def create_player(cursor: MySQLCursor, player: tuple) -> None:
cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

def get_player(cursor: MySQLCursor, player_id: str) -> tuple:
cursor.execute("SELECT id, coins, goods FROM player WHERE id = %s", (player_id,))

return cursor.fetchone()

def get_players_with_limit(cursor: MySQLCursor, limit: int) -> List[tuple]:
cursor.execute("SELECT id, coins, goods FROM player LIMIT %s", (limit,))

return cursor.fetchall()

def random_player(amount: int) -> List[tuple]:
players = []
for _ in range(amount):
players.append((str(uuid.uuid4()), 10000, 10000))

return players

def bulk_create_player(cursor: MySQLCursor, players: List[tuple]) -> None:
cursor.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", players)

def get_count(cursor: MySQLCursor) -> int:
cursor.execute("SELECT count(*) FROM player™)

return cursor.fetchone()[0]

def trade_check(cursor: MySQLCursor, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
get_player_with_lock_sql = "SELECT coins, goods FROM player WHERE id = %s FOR UPDATE"
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# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))
_, sell_goods = cursor.fetchone()
if sell_goods < amount:

print(f'sell player {sell_id} goods not enough')

return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buy_coins, _ = cursor.fetchone()
if buy_coins < price:

print(f'buy player {buy_id} coins not enough')

return False

def trade_update(cursor: MySQLCursor, sell_id: str, buy_id: str, amount: int, price: int) -> None
—
update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods

cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: MySQLConnection, sell_id: str, buy_id: str, amount: int, price: int) ->
< None:
with connection.cursor() as cursor:
if trade_check(cursor, sell_id, buy_id, amount, price) is False:
connection.rollback()

return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

print(f'something went wrong: {err}")
else:

connection.commit()

print("trade success")

def simple_example() -> None:

with get_connection(autocommit=True) as connection:
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with connection.cursor() as cur:
# create a player, who has a coin and a goods.

create_player(cur, ("test", 1, 1))

# get this player, and print it.
test_player = get_player(cur, "test")
print(f'id:{test_player[0]}, coins:{test_player[1]}, goods:{test_player[2]}")

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)

print(f'number of players: {count}')

# print 3 players.
three_players = get_players_with_limit(cur, 3)
for player in three_players:
print(f'id:{player[0]}, coins:{player[1]}, goods:{player[2]}")

def trade_example() -> None:
with get_connection(autocommit=False) as conn:
with conn.cursor() as cur:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))

conn.commit()

# player 1 wants to buy 10 goods from player 2.
# it will cost 500 coins, but player 1 cannot afford it.
# so this trade will fail, and nobody will lose their coins or goods

trade(conn, sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(conn, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently
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with conn.cursor() as cur:
_, player1_coin, player1_goods = get_player(cur, "1")
print(f'id:1, coins:{player1_coin}, goods:{player1_goods}"')
_, player2_coin, player2_goods = get_player(cur, "2")
print(f'id:2, coins:{player2_coin}, goods:{player2_goods}"')

simple_example()

trade_example()

Driver 5 ERMITRIRE, EHBINFTUERFANIARN oL, BFERSHEIN Player, 5 orM R,
A RS EHIENRNEE, Player FEADN tuple TR R,
x=F mysql-connector-python MESERRIE, REIUEE mysgql-connector-python B AN,

343 35 BTG

EHEFEL N ABNBRNBITHIE,

3431 FE3LE 189 RYAKL

I
7E Gitpod Playground R 221 Python 5 TiDB HY3ERE : IMEFL XX

FROFBFNVRMLR, BRERAKMER, PJHEEET:

mysql --host 127.0.0.1 --port 4000 -u root < player_init.sql

mycli --host 127.0.0.1 --port 4000 -u root --no-warn < player_init.sql

ENMERAMERE, SRTRGISITE i, BAEMIISIC (90 Navicat, DBeaver FGUl TH ) BIZEERE
Bf, F©fT player_init.sql XA/ sqLiBA,

3432 B35 52884 TiDB Cloud BlRES#K

E{TMEF T TiDB Cloud Serverless Tier 528%, LT FERARRAMAY cAIEF, FHIFIEPHERIRIC T <ca_path> BAfH
BEIER, BEEUTAGZEXIERBIRF MU :

/etc/ssl/cert.pem
/etc/ssl/certs/ca-certificates.crt
/etc/pki/tls/certs/ca-bundle.crt

/etc/ssl/ca-bundle.pem
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HRERMNMBILBIEIR, BEI9 TiDB Cloud Serverless Tier &1 EIE M,

#{/R{E M TiDB Cloud Serverless Tier 5£8%, 0¥ sqlalchemy_example.py A create_engine BZAIANS:

engine = create_engine( 'mysql://root:@127.0.0.1:4000/test")

EITIZERIZRIE J 123456, TMHE M TiDB Cloud Serverless Tier SEEFEIR PEEIFNEIEEE ;!

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQRFs.root

ABALEAERIAF create_engine LR AT:

engine = create_engine('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",
< connect_args={
"ssl_mode": "VERIFY_IDENTITY",
"ssl": {

ca": "<ca_path>"

D)

& {/R{8E A TiDB Cloud Serverless Tier *ﬁ B peewee_example.py A connect EBEIIANS:

db = connect('mysql://root:@127.0.0.1:4000/test")

EIRIRTERIZEFD A 123456, MELM TiDB Cloud Serverless Tier SEEFEIIR FISEIANEIRIER
* Endpoint: xxx.tidbcloud.com
+ Port: 4000
* User: 2aEp24QWEDLQRFs.root

BB AUEAE R4 connect B A :

+ peewee 45 PyMysSQL {E 3 Driver Bt :

db = connect('mysql://2aEp24QWEDLqRFs.root:123456@xxx.tidbcloud.com:4000/test",

ssl_verify_cert=True, ssl_ca="<ca_path>")

« peewee 4§ mysqlclient {E J9 Driver A7 :

db = connect('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",
ssl_mode="VERIFY_IDENTITY", ssl={"ca": "<ca_path>"}

BT peewee RIGSHUEIEZE Driver F, {FH peewee BI1EEE Driver BIERKEEY,

=R {sEF TiDB Cloud Serverless Tier £8%, Er{ mysqlclient_example.py A get_connection K%Y :
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def get_connection(autocommit: bool = True) -> MySQLdb.Connection:
return MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="test",

autocommit=autocommit

EIRIEERIZRRE 9 123456, 1M H M TiDB Cloud Serverless Tier SEEEEIR P RIANEIEEE:

* Endpoint: xxx.tidbcloud.com
» Port: 4000
* User: 2aEp24QWEDLQgRFs.root

B2 LEAERIYE get_connection BERA:

def get_connection(autocommit: bool = True) -> MySQLdb.Connection:
return MySQLdb.connect(
host="xxx.tidbcloud.com",
port=4000,
user="2aEp24QWEDLgRFs.root",
password="123456",
database="test",
autocommit=autocommit,
ssl_mode="VERIFY_IDENTITY",
ssl={

ca": "<ca_path>"

Z {R{EFE TiDB Cloud Serverless Tier 528%, Bl pymysql_example.py A get_connection BRI :

def get_connection(autocommit: bool = False) -> Connection:
return pymysqgl.connect(host='127.0.0.1",
port=4000,
user='root"',
password="",
database="test',
cursorclass=DictCursor,

autocommit=autocommit)

EIRRERIZRD S 123456, TMELM TIDB Cloud Serverless Tier SER¥EI R RIS EIRNE RS R ¢
* Endpoint: xxx.tidbcloud.com
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+ Port: 4000
» User: 2aEp24QWEDLQgRFs.root

B2 LEAERIYE get_connection BEXA:

def get_connection(autocommit: bool = False) -> Connection:
return pymysqgl.connect(host="xxx.tidbcloud.com",

port=4000,
user="'2aEp24QWEDLQgRFs.root",
password="'123546",
database="'test',
cursorclass=DictCursor,
autocommit=autocommit,
ssl_ca='<ca_path>",
ssl_verify_cert=True,

ssl_verify_identity=True)

£ {15 TiDB Cloud Serverless Tier EE8%, BB mysql_connector_python_example.py A get_connection EB%] :

def get_connection(autocommit: bool = True) -> MySQLConnection:
connection = connect(host="'127.0.0.1",
port=4000,
user='root"',
password="",
database="'test"')
connection.autocommit = autocommit

return connection

EIRRERIZEE A 123456, MBI TiDB Cloud Serverless Tier EEEBFEIMR RS EIAEZEE N
* Endpoint: xxx.tidbcloud.com

+ Port: 4000
» User: 2aEp24QWEDLQgRFs.root

B2 LEAERIYE get_connection BERA:

def get_connection(autocommit: bool = True) -> MySQLConnection:
connection = connect(
host="xxx.tidbcloud.com",
port=4000,
user="2aEp24QWEDLgRFs.root",
password="123456",
database="test",
autocommit=autocommit,
ssl_ca='<ca_path>",

ssl_verify_identity=True
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connection.autocommit = autocommit

return connection
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3433 SE3PHEIED: BT

BITRIB SRR R MK

pip3 install -r requirement.txt

HUEFREZSXBTHAR, BESXBITREKRERYGBHE—THEX

HEITRYIBAML.

python3 sqlalchemy_example.py

python3 peewee_example.py

python3 mysqlclient_example.py

python3 pymysql_example.py

python3 mysql_connector_python_example.py

344 4 NHBMIL

SQLAIchemy FilHR%6 H

peewee FRUHA% 1

mysgqlclient FREA%E

PyMysQL FilERA%E
mysql-connector-python PRt

s

4 }’% IJTlDB

4.1 ERIRENEK OrRM HEZE

EFE:
TiDB Z¥EEE AR :

- Full: REATDB EZFRAF R THEMNEXSAINGE, AEEZTRNMRARIEREGR

B, PingCAP JFEHAtITTi0B 3750055 =75 T EFREVHThAR AR TIRE MM,
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https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#peewee
https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#mysqlclient
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- Compatible: RIPHTFZTEEIER MysQL, T TiDB HEFEA MysqL tMY, EIE Tipe BT A
REZTEMKEBAINEE, (B ringcAp FARMWIZTEFHTREMNFRBHIIE, B8
P — L EIMITT A,

RXTEZ B FMWE=FATH, fReIUEBTDE ZHME=/7TE,

TiDB A MysqQL BItHiX, BFEEED S MysQL AFERAFAVYFME, Fla0:
TiDB ANz #%:
- FET R SR

- MR 3R
- SNRRLR

TiDB 5 MysQL BER::
- B 1p: F[RIELEM—, SE s TEMNEE, BELARII2EHE,

EEFREMEFTEERS WysqL REMISLE

4.1.1 Java

ATNLE Java iIBS A Driver &2 orRM BFIMER A,

4.1.1.1 Java Drivers
EER: Ful

1R MysQL XA R BE T £ FFBC & Java JDBC IRENFEFFENRI{E A, I F TipBve.3.0 A LhRAS, BINER
MySQL Connector/) 8.0.29 Sz A _EhRZS,

FEANG

E A Ha8.030 (REBREHI Bug 188, 7E5 TiDBv6.3.0 URIIRAHBE AR, SJEEESH
2R, FALb, WF ve.3.0 LARIAY TiDB fRA, 7E MySQL Connector/) 8.0 SFFILIEE 2 Fi, EiX
REFRE 8.0 kA, UEIh, (RH3=TUAER TiDB AR ZSHY MySQL Connector/), ER— fork lRZS,
18 T It Bug, (1¥15 L TiDB-JDBC #7% )

BX— /N REMLGINBER, sISR{ERT0B Fl jpBC #E—1 Java N1,

SFEER: Ful

TiDB-JDBC 2 ET MysqQL 8.0.29 FYTE IR A, TiDB-JDBC BT MysQL B 75 8.0.29 R A 4mi%, {88 TR JDBC 7E prepare
BRTE2S8. SFELoF MIERIR, FHEME TicDC snapshot BENLEIFF] sm3 IAIEFRESETNEE,
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ETF sm3 BYIAIE{XTE TiDB AR ZSHY MysQL Connector/) 375,

WMRREAIIR Maven, BIFLA T AR RINZEI{REY <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>

</dependency>

WMRIRFBEEA sM3 IAIE, BRFUTARABRIEIFRAY <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcprov-jdki5on</artifactId>
<version>1.67</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcpkix-jdk15on</artifactId>
<version>1.67</version>

</dependency>

WNRIREAIR Gradle, BEFUTHERIZIFRAY dependencies:

implementation group: 'io.github.lastincisor', name: 'mysql-connector-java', version: '8.0.29-
~ tidb-1.0.0'
implementation group: 'org.bouncycastle', name: 'bcprov-jdki5on', version: '1.67'

implementation group: 'org.bouncycastle', name: 'bcpkix-jdk15on', version: '1.67'

4.1.1.2 Java ORM HEZR

=
TR

* Hibernate SRINZIFIRES S,

. TiDB M v6.2.0 IRASFFIASZ 45 Savepoint, UNEETE @Transactional F{EHA Propagation.NESTED
ES{EHEEIN, B eTransactional(propagation = Propagation.NESTED), i&MEIA{RAY
TiDB kR4S J9 v6.2.0 BX LA L,
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https://stackoverflow.com/questions/37927208/nested-transaction-in-spring-app-with-jpa-postgres
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SEESR: Full

{RE] AfEFE Gradle B Maven SABVREVN AIZFRVFTEMREHIM, BB IR T HARBI EliEkEH, MEFHRF
NEEE 2RI X R, T2, 2B Hibernate 6.0.0.Beta2 XA EIREAAZFETiDB F 5,

WRRERARIR Maven, BIFLA T AR RINZEI{REY <dependencies></dependencies>:

<dependency>
<groupId>org.hibernate.orm</groupId>
<artifactId>hibernate-core</artifactId>
<version>6.0.0.CR2</version>

</dependency>

<dependency>
<groupld>mysql</groupld>
<artifactId>mysql-connector-java</artifactId>

<version>5.1.49</version>

</dependency>

WMRIRERRIRZ Gradle, HFUTHRERIME{RAY dependencies:

implementation 'org.hibernate:hibernate-core:6.0.0.CR2"

implementation 'mysql:mysql-connector-java:5.1.49'

« BXIR4 Java (EF Hibernate #17 TiDB [ FAFZ R A 2RV F, BT1SHTiDB F1 Java AYEEE CRUD N FHFEF - (&
FH Hibernate,

« Bk spring {8 H Spring Data JPA, Hibernate i#1T TiDB [N FAFE ARG+, IS H{E FH spring Boot 14 #£ TiDB
NARERF,

9N, {REZETE Hibernate AL B SXFH$EXE TDB ;5= : org.hibernate.dialect.TiDBDialect, Lt STE
Hibernate 6.0.0.Beta2 LA L AR 245, BRI iEF K Hibernate R A, BB ABIREZFER MySQL 5.7 NAES
org.hibernate.dialect.MySQL57Dialect, @Jzﬂﬁ'éﬁﬁﬂﬁﬁﬁﬂﬂ"]ﬁﬁﬁé*%, K EF 45y TiDB 4%%4%'&5@5%%,
w: I,

XEER: Full
{ReI BA{E A Gradle B Maven 3XEX N FRFZFFRIFR B EH N B IE B3 (k%H, TEFNEIE S ZIKRIIX A,

WRIRERARIR Maven, BEIFLATABRINZEI{REY <dependencies></dependencies>:

<dependency>
<groupIld>org.mybatis</groupId>
<artifactId>mybatis</artifactId>
<version>3.5.9</version>

</dependency>

<dependency>
<groupld>mysql</groupld>

<artifactId>mysql-connector-java</artifactId>
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https://gradle.org/install
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<version>5.1.49</version>

</dependency>

WMRRERBIR Gradle, BIFATABTRIE{REY dependencies:

implementation 'org.mybatis:mybatis:3.5.9'

implementation 'mysqgl:mysql-connector-java:5.1.49'

{£ A3 MyBatis 1T TiDB N RAFZFFHIEZAVGIF, BIS[4T1i08 # Java KIE E CRUD N ARTESF - 3 Mybatis,

4113 Java BF IR E
tidb-loadbalance
ZIFEL: Ful

tidb-loadbalance M AR Y A £ #7244, BT tidb-loadbalance, {RT] LASCIN B B4 TiDB server T RIS,
R 515 2 £ tidb-loadbalance SRIZTER iR & JDBC iEHE, EFiHMN A5 TiDB server Z[81{EF jpBC Hi%E,
M EES T ER Y& AN,

B A1 tido-loadbalance E3RIR4E 1R, FENL. NEFHFHIIERES,

N m—
PE =W

tidb-loadbalance EEHZ & mysql-connector-j —¥C{EFH,

WRIRERARIR Maven, BIFLA T AR RIZEI{REY <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>

</dependency>

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>tidb-loadbalance</artifactId>
<version>0.0.5</version>

</dependency>

WMRRERBIR Gradle, BIFATABTRIE{REY dependencies:

implementation group: 'io.github.lastincisor', name: 'mysql-connector-java', version: '8.0.29-
< tidb-1.0.0"

implementation group: 'io.github.lastincisor', name: 'tidb-loadbalance', version: '0.0.5'
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https://github.com/pingcap/tidb-loadbalance
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4.1.2 Golang

AN Golang IS AY Driver [z orM FIER A I,

4.1.2.1 Golang Drivers
go-sql-driver/mysq|

SFEFR: Ful

FRER go-sql-driver/mysql XA4H A5 BAFKENFFAC E Golang IRENFEFENEIE A,
BEXx—ANERBWSLAINRIERF, FISEERTDB F go-sql-driver/mysql FE— Golang NZFH,

4.1.2.2 Golang ORM HEZE

GORM

FER: Ful

GORM —/NiR1THY Golang # ORM HEZR, {REJCAERS go get SRER(RAVALFATE 7 AYFR B AREHIIL,

go get -u gorm.io/gorm

go get -u gorm.io/driver/mysql

M GorM 317 TiDB N FIFE M ERIBIF, RIS FTiDB F Golang HITE B cRUD N FRFEF - {#H GORM,

4.1.3 Python

KT python B S Y Driver 52 ORM FI{EAR A,

4.13.1 Python Drivers

STHEER: Compatible

2B pymysQL SXAE RV FA T E HECE X NFZRENRIfEA, BINERA 1.02 R ERRA,

£ pymysQL #5932 Tips R FTZFFRIBIF, BIS 4108 # Python HYTE & CRUD N2 FFERF - £ PyMysQL,
ZFER: Compatible

FZBR mysqlclient XHHFRRIIEBA N EFEC B X NIEFENRIfEA, BINERA 2.1.0 KU ERRE,

{5F3 mysqlclient #9% TiDB N AATEFHIBIF, BIZ (5108 F Python FIEIE CRUD N AT - {83 mysqlclient,
ZFRER: Compatible

$REB mysql-connector-python A4 FREG AR T E B IEANIZFENT (R, RIVER 8.031 R LIE,

{85 B3 mysql-connector-python #4 2 TiDB Bz FA 72 FF B9l F, BT 2 [5TiDB Fll python B9 {1 & crUD [ TR FF - (& F

mysql-connector-python,
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https://pypi.org/project/PyMySQL/
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4.1.3.2 Python ORM HEZE
ZHFER: Compatible

SQLAIchemy — N7 1THY Python B ORM #EZR, {RBJUA{EHE pip install SQLAlchemy==1.4.44 SREVRHY N FIFE
FRIFTBAREIIN, ZINER 1.4.44 &D)\J:H&$o

{8 F3 sqLAlchemy #932 TiDB RIFAFERFRIGIF, FIS1HTiDB I Python AUEI 8 CRUD IFAFEST - {3 SQLAIchemy,
ZIFEL: Compatible

peewee & — N ITHY Python B ORM HEZE, {REJLAfERE pip install peewee==3.15.4 FKEVRRIN BIEFRIFRE
RERIN, EBINEA 3.15.4 R LR,

fEFH peewee ¥JEE TiDB N AAFEF RV F, BIS5TiDB FlI Python BYTE & CRUD N FIFEF - {£FH peewee,

42 E#Z TiDB

TiDB HEFRE MysqQL MY, 2EMEFIFREZERSEYIR, BS1H MysQL Client Options,

TiDB 3235 MysQL & Fim/ARSZ 23D, XEF RS HEFiRIRNFEFF orm FEZR o] BAMGZE R MmysqL —FEtthE
$=2 TipB,

4.2.1 MySQL Client

/R =T BA{E A MysQL Client YE 0 TiDB B9#5 S 1T T B, 7E MysQL Shell B 5 XA {Re] A BRI R EIRF R AN T E
N, ELERTEMIAERN T aaLITEREE TiDB:

mysql --host <tidb_server_host> --port 4000 -u root -p --comments

EE MysQL SR ITEFIRTE 5.7.7 IR ZBIEKIAEBR T Optimizer Hints, INREZSEXLERHRANE FimH
£ Hint 1Bk, BEERNEFiHAILE --comments JEI,

42.2 JDBC

{R=] UA{E A joBC IRGNEFEE TiDB, XFBERIE— MysqlDataSource X MysqlConnectionPoolDataSource ¥ &R
(ENEBSEIL T pataSource ¥ ), F{EF setUrL BIEIREEREF TR,

gn:

MysqglDataSource mysqlDataSource = new MysqlDataSource();
mysqglDataSource.setURL("jdbc:mysql://{host}:{port}/{database}?user={username}&password={password}
— "),

BXpBCIEEMEZ(ERE, v[SE pBC BE AN,
EESH

S8A iR
{username} EZEED T EEAYSQLAF
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https://www.sqlalchemy.org/
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SHWA R
{password} FEE1E#Z TiDB EEEHRY sqL FHFHIES
{host} TiDB 17 5215 1THY Host
{port} TiDB T s IEFE M5 BV im O
{database} (BEEFERN) BUEENRR

4.2.3 Hibernate

{5 B] BA{#E F Hibernate ORM £ % 2! TiDB, 1545 Hibernate AYEZ & HAY hibernate.connection.url IR & N HIER
TiDB EZEF T B,
flgn, {RAVEEESTE hibernate. cfg. xml XHH, ABAIRIVECEXHN1ZD:

<?xml version="'1.0" encoding="utf-8'?>
<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
<hibernate-configuration>
<session-factory>
<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://{host}:{port}/{database}?user={
— user}&amp;password={password}</property>
</session-factory>

</hibernate-configuration>

fEfE, ERNBIZNEENH, NMmKS SessionFactory PUEF

SessionFactory sessionFactory = new Configuration().configure("hibernate.cfg.xml").

< buildSessionFactory();

i
e
ot
=
>
D)

=2E eSS0

1. ARERMEEEXH hibernate. cfg.xml J3 XML, & FH, ExvL RETHEHFRN, B, F e
B gamp;, B, EIEZFFHTE hibernate. connection.url B jdbc:mysql://{host}:{port}/{database
— }?user={user}&password={password} AT jdbc:mysql://{host}:{port}/{database}?user={user
< }&amp;password={password},

2. TE{R{sE B Hibernate A, ZEiX{EF TiDB 55, B hibernate.dialect 1% & JJ org.hibernate.dialect.
< TiDBDialect,

3. Hibernate ZERRZ6.0.0.Beta2 A LI Z#5TiDB A, AL EFEE A 6.0.0.Beta2 2 A_ERARA BT Hibernate,

EZHX Hibernate ERSWBNER, 1HSH Hibernate EFIXHH,
EESH
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https://hibernate.org/orm/
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S8 fiaih
{username} EZEEE T EEAYSQLAF
{password} HEERE Tios Y sqL AFRIZE
{host} TiDB _"ﬁ,ﬁ\léﬁ'ﬂ’ﬂ Host
{port} TiDB 17 R LIE7E M T A i
{database} (BEFER) BUEEMBRHR

43 EFMEES

it
¥
g

CEEBSH - EERERE. FEREMTIHBE AL Java N A TiDB HIRESLE - 1EE
e
 EESBUBBE A Java M {ER TiDB FIER{ESLE - DBC,

431 EEBBSH
TiDB (MySQL) IE#E M R EL R B RAVRIE (ELDWTF oute ki), BRTEIL 1ep ERINEFEHITIERENR
€, FTLAEFImEE S 1iDB (MysQL) EFRFRER N PHITE R,

Java RYIEREMSCILIR 3 (HikariCP, tomcat-jdbc, durid, c3p0, dbep), TiDB NERPREEFARVERM, NI URIEL S
o BITERERNSI,

4311 EENERE
LR E MR AEERIEESBAEESEMERM AR/, LA Hikarice Jofl:

maximumPoolSize: EFMRAEREY, BEIKRSSH ios HRAZREFTRERE, EELN\WESHNA
REVEETIE, MNFIRENABESHSEESENE, FISEXRXE,

minimumidle: EFMR/NERERY, TERTENATHREFE - LERUNTNREER, EHFEEFER
A SEAHEITRE,

NATEEREEDEN, EEIREEERARTMEATER, EENBERN MM ERZBMEXEE (W0
metricRegistry ), 1B 3T BE M B XE i 3% 5 1 o) 7L,

4312 FERE

ERMAEPE o KIERE, ToB AR ENRAF P imiERE (FRIERE ), E—MREFFIKE Tios Z (6%
2B Lvs 3k HAProxy Z RRIMLRCIE, ENEE SEERETN—ENEEENEEER, RTIEENIEN de
&I, EENEFEHITRIEIRNER,

MNREE Java MATERATHEIR:

The last packet sent successfully to the server was 3600000 milliseconds ago. The driver has not
< received any packets from the server. com.mysql.jdbc.exceptions.jdbc4.

—> CommunicationsException: Communications link failure
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https://en.wikipedia.org/wiki/Host_(network)
https://github.com/brettwooldridge/HikariCP
https://tomcat.apache.org/tomcat-7.0-doc/jdbc-pool.html
https://github.com/alibaba/druid
https://www.mchange.com/projects/c3p0/
https://commons.apache.org/proper/commons-dbcp/
https://github.com/brettwooldridge/HikariCP/wiki/About-Pool-Sizing
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YR n milliseconds ago FBY n AR RZ 0 SXE/NEIE, MIBEBERMITH s X 1o R HE IR 5| AR,
HFEEB DB stderr HiE; MR n B—MEEKIVE (EEUIXERY 3600000 ), {RETEERE X MERTHAX
RIEHIE proxy XA T, BERRINRT A proxy B idle IBE, B F]BAIEERHITUA T HRME:

- BREREEINEEERA T,
- FRRERLETEHEEEERT A,
« TEHA&IX test query {RIEERE,

ANEFEZOIM AR ZHER MRS MHAN, FIAEBMERMERNERI KT NEE,

4313 ZB/NI

7 HikariCP B About Pool Sizing —3X FRRIBA T ## 2, EFREAEIFIRERIBEER MR NRIEHME, STERE
MUTRE A RER, ELERM E, BRZERHITEE, URDRSHEENEZBARN,

ZEBRANHERNT

connections = ((core_count * 2) + effective_spindle_count)

BE—T28aX:

+ connections: {SFHBVEREEK/N,

« core_count: CPU ZI0MK,

- effective_spindle_count: Ei¥ A B EME, KR LERIMEESLANER (FEssp), BB NEEE
B AR — e, flW, RERAMNE—1E 16 NMEEAR/MAY rAD FEFIRIARS 28, B4
effective_spindle_countF_‘.ij 16, Jﬂ?ﬁé%—ﬁ@fﬁ, PR ERE 2RSS E USRS L 10 #Eiﬁsﬁ,
77 HDOD B E REEHRITIEN,

ZRAIHIANE, EXMERANMN T, BER T -4 R:

A formula which has held up pretty well across a lot of benchmarks for years is
that for optimal throughput the number of active connections should be somewhere
near ((core_count * 2) + effective_spindle_count). Core count should not include
HT threads, even if hyperthreading is enabled. Effective spindle count is zero if
the active data set is fully cached, and approaches the actual number of spindles
as the cache hit rate falls. ... There hasn't been any analysis so far regarding
how well the formula works with SSDs.

XML
1. core_count Fi2 YIIBMZILE, SREREHBBEIELX.
2. BB EELETFRT, effective_spindle_count MIRIZRE } 0, MEERTPEMTIE, SEINEESEFRAY HOD
.
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3. XERBEMET ssoIRE AT,

XEMIRBRILIRTEGER ssp BY, FIRREMMHZR L,
AJBAZ3E CockroachDB W EUIE B E it HRYIEIR, HEFRNERBARNANA:

connections = (number of cores * 4)

ELt, RTEEER ssp BIER T el DS EREUZE H cPu RZIDE * 4, BUESRIAZIVIIARE R KEEHA
N, FULLRIEREE#TiH— SRR,

4314 1ABAM

AIEE, ELANZEANPREIN, B— 1M EENYNRE, EFFIRGEMISE LNREE, FEHE
#ERAE, Bd=E, FIREE.

IERAEERIRE, SBE—LEANRE, AS5MT:

1. IIRMBIMBIFAELIRIRA, BEXRHURKEREY, sJRHTER, NMELEEHRAEERN, B
fi R L2 FT AR LUt 1 TRLIR,

2. MRIFHIARS 2] LSBT S MRS, AESIMRSABMIAER LR, BRECIHERBRNREX
ERBE,

432 EESH

Jove BB R BTN RE R ERERPHE, BERKE—RABTIAR oc RS HIEE RS BHTRE.
T )pBC, BMEXRFNEER: APIBIERAIEREF] API Implementer IS E.,

4.3.2.1 JDBCAPI

W FEARY jpC API {EFRILASE jDBC EAHFIE, AXTFERIF/LNELIREER AP1IERE,

43.2.2 {EFH Prepare API

WF oLtrizE:, ERARRABIEEN SQUIBAIEESMESHTHEERIFHEMNEILE, FEIbEINERmAE
1B A (Prepared Statements) (X B EBRIX AT, HERMAIBIBERIREENIT, Ak % ios ES R4
B sQL BT XIBSFF4E,

BriS M EEESRES A Prepare APT 1T sQLIIT, WNREIE(EF JDBCAPLHITH %, iEEIEIZ(EF Prepare
API,

BINEEIEE MysqQL Connector/) KHL R EIAR SMBEFIRINBAOMAIE, &1 » EEFIREBREUANXEER
LiXBARS UR, FTUABR T Z(EF Prepare API, ILEETE JDBC EHS T ECE useServerPrepStmts = true,
BETE TiDB ARSBBR/IFFHITIEDTAIE ( THSHEEETHIFANA ).
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https://www.cockroachlabs.com/docs/stable/connection-pooling.html?#sizing-connection-pools
https://docs.oracle.com/javase/tutorial/jdbc/
https://docs.oracle.com/javase/tutorial/jdbc/basics/prepared.html
https://docs.oracle.com/javase/tutorial/jdbc/basics/prepared.html
https://docs.oracle.com/javase/tutorial/jdbc/basics/processingsqlstatements.html#executing_queries
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4323 f{EH Bawch BBEAEH

WFHEHAEH, MRBAICKRS, FJLAIEREER addBatch/executeBatch API, 1BIT addBatch B AT S 5%
SQLAVEAEIICRAEFEZ Fin, AJSTE executeBatch B — {2 & IX I HIE ERR S5 25

EE:

Y F MysQL Connector/] 3], EXiA Batch R 248 £ )R addBatch BY sQL & 1% B 41 & iR 2 18 F
executeBatch FYRHER, {BLPRMEREERE —FENEIX, BEARBRSHIEERSEN
MLERX G R,

UNERAFEE Batch W48 &1X, FEE J0BC EIHSEHPECE rewriteBatchedStatements = true
(TEHSBEEETEIFEANA ),

43.2.4 £ streamingResult ;R TLIRENITLE SR

—MREAT, AEARITERER, jpsc ZRARIIRNEBERHFEREFERFHERFT, EESIHROE
REREMGRT, EFRREFEREERSFRLEAEFFE—REOMICRE, SEFPIRERRATLIE
T aBERRSRET .

£ joBC FEHE B U T AR

+ 1&H& FetchSize JJ Integer .MIN_VALUE iEE IR ERF, B imdEid streamingResult A7 X MM LR EE LR
NIZEITE R,
« {88 Cursor Fetch, BEIFCTRIRE FetchSize JIEEEEL, B7E JpBC URL AR E useCursorFetch = true,

TiDB REIRY 2 mM A I, (BEHETEFEASE —MUIF Fetchsize IRE /9 Integer MIN_VALUE BYF5 T, LEEEZMINAE
SEME BB ERITREES,

43.2.5 MySQLJDBC B

JDBC L@ EE T JoBC URL SEBIFZ AV RIB M SLIMARRBIEEE, X B U MysqQL B 759 Connector/] SRITAS %
& (WNRERRE MariaDB, FJASE MariaDB IR E ), AARENKRS, XBFEXF/L/NAIAER
o HEEERIS 8,

43.2.5.1 Prepare XS

* useServerPrepStmts

ZRINEIR TR, useServerPrepstmts BY{E ) false, BNRE(ER T Prepare API, B REEEZFiIRML “prepare” ,
ELbh TR ERS[BESEROAE, NRE—FSQUIBRAIFEEZEZ R(EM Prepare A1, MIEINIZEZIE
A true,

7E TiDB M 3= HA] BAIE T Query Summary > CPS By Instance BHIEKan S B, R B KA com_QUERY #
COM_STMT_EXECUTE BY, COM_STMT_PREPARE X EF B4R,
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https://www.tutorialspoint.com/jdbc/jdbc-batch-processing
https://dev.mysql.com/doc/connector-j/5.1/en/connector-j-reference-implementation-notes.html#ResultSet
http://makejavafaster.blogspot.com/2015/06/jdbc-fetch-size-performance.html
https://dev.mysql.com/doc/connector-j/5.1/en/connector-j-reference-configuration-properties.html
https://dev.mysql.com/doc/connector-j/5.1/en/connector-j-reference-configuration-properties.html
https://mariadb.com/kb/en/library/about-mariadb-connector-j/#optional-url-parameters
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+ cachePrepStmts

F 9K useServerPrepStmts = true BEILARSZBIRMITIAIRER), BEIANBR TEFRRBAMITRE
close FALIRIER], HASEF, IR EE ZERNNX AT, FIANRINF B useServerPrepStmts
< = true JG[EIIYECE cachePrepStmts = true, XSILEFPIREFLIRIES],

?“TiDB s "EF'—_[U\J_J_ Query Summary > CPS By Instance EF 15K e LA, YIRIEKH COM_STMT_EXECUTE
$%BIZIT 3 F COM_STMT_PREPARE B4R,

%%, BT useConfigs = maxPerformance ICESENIEEZ NS, HHP B EIE cachePrepsStmts =
< true,

* prepStmtCacheSqlLimit

EBCE cachePrepStmts [RIRFEE/EE prepstmtCacheSqlLimit BB E ( BAiIAJD 256 ), ZALEIEHIZ P IREEN
RIBEBANRAKE, BIZKEBASWHER.

A—ER oL MKEFEBT X E, SBIIE oL NeEERH, BIURIENA soL KEFBARER
EEEES P NEAER

7E TiDB Y5 = AR IEIT Query Summary > CPS By Instance BF B KRS EE!, MREBLZECE T cachePrepStmts

< = true, {B COM_STMT_PREPARE & 2% cOM_STMT_EXECUTE EEAEZE H B COM_STMT_CLOSE, EEREIX
/\EE%IT'T BIREB AN,

+ prepStmtCacheSize

EHEFHRMAREIRE (HKilk2s) RNAZTEMLEN sou MERS BFEEAMAIERE
7], FIBAARIZIE.

FIE—Z22EMU, FEMIEAHIEIT Query Summary > CPS By Instance B 1H K A COM_STMT_EXECUTE ${ B R &HIix
ZF COM_STMT_PREPARE RIFIAR T ER,

43.2.52 Batch fHXS

1E1#17 pbatch EALIEH‘J}E?EE% rewriteBatchedStatements = true, {EC42{FF addBatch 8% executeBatch
EEKIA JDBCE RS —FSF sQL &1X, flN:

pstmt = prepare("INSERT INTO "t° ('a’) VALUES(?)");
pstmt.setInt(1, 10);

pstmt.addBatch();

pstmt.setInt(1, 11);

pstmt.addBatch();

pstmt.setInt(1, 12);

pstmt.executeBatch();

B IMEAT batch B&1XZ TiDB iEEA)IE 2 EIMAN S % insert:

INSERT INTO “t° (‘a') VALUES(10);
INSERT INTO “t° (‘a') VALUES(11);
INSERT INTO “t° (“a') VALUES(12);

YNRIZE rewriteBatchedStatements = true, &IXZTiDBHYSQLIZ=E

INSERT INTO “t° (a’) VALUES(10),(11),(12);
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TEFEMNR, insert BAIMNNE, REEIE S/ values BEVEHIEMN —EE sqL, insert IBRAIMNRBEMERE
TiEWiRsE, Flun:

INSERT INTO “t' (‘a') VALUES (10) ON DUPLICATE KEY UPDATE ‘a’ = 10;
INSERT INTO “t° ('a') VALUES (11) ON DUPLICATE KEY UPDATE ‘a = 11;
INSERT INTO “t° ("a') VALUES (12) ON DUPLICATE KEY UPDATE “a = 12;

£ insert BRI TIERAE R — KB, ZOIFP, WNRHF sqL iAEMIITHER:

INSERT INTO 't' ('a') VALUES (10) ON DUPLICATE KEY UPDATE ‘a°
INSERT INTO "t ('a) VALUES (11) ON DUPLICATE KEY UPDATE ‘a°
INSERT INTO 't ('a') VALUES (12) ON DUPLICATE KEY UPDATE ‘a°

values('a’);

values(a’);

values('a’);

EIRIA R B R, REWISM:

INSERT INTO “t° ('a’) VALUES (10), (11), (12) ON DUPLICATE KEY UPDATE “a’ = values('a’);

HEFIHINRE 3 &3k 3 A EEFH, M sqLiBAISINE A multiple-queries BIFS N F&IX, XHER] AEE
VPEFIRBRSZBOIBERAHE, BEEFEARSFERAN SQLIBRA, FIGNiX E:

UPDATE "t SET ‘a’ = 10 WHERE ‘id® = 1;
UPDATE “t° SET ‘a’ = 11 WHERE “id" = 2;
UPDATE “t° SET ‘"a’ = 12 WHERE “id" = 3;

B, BR—1NEF i bug,?lﬁt%%%?ﬁﬂﬂ%%@ﬂﬁ rewriteBatchedStatements = true ¥/l useServerPrepStmts
< = true, HZFRIMNACE allowMultiQueries = true SEEREEFRIX bug,

43253 EMSHN

BT HIERRER R, BAWS R EERFHIT insert IR1E, HBRNEERZ 2R select 1BA], L%J_E.jj
JDBC RIE T —eEIRIZRE LM sQL1ER] ({540 select @@session.transaction_read_only ), XLt sqQL Xt TiDB
ToH, EEFFMCE useConfigs = maxPerformance i F &M T H,

useConfigs = maxPerformance RBIE—HECE, T]EH mysql-connector-j 8.0 hRZX ¥ 5.1 R4 SRAHIA ZHI MysqQL
JDBC B maxPerformance B SR EKRECE,

REREEERE, TUBISRIEAFEL,

43254 BERISE

TiDB IR AN 5 MysQL BBV IEHIS %1, wait_timeout Fmax_execution_time, SR ANEBS
Java o7 PRI $5% A0 25 (R B B Bt B) R $ 7P sQu AT ROBRT B ja], BN¥%I Tios 'aJava Fﬁﬁﬂﬁﬁkrklﬂyﬂfrﬂr
KB, 1ETDBVSA KA EARAH, wait_timeout SEERIAEFD 28800 F, BN HABATH 8 I\, TEv5.4 Z
g, wait_timeout SEBIEKINE I 0, BIIEEBTEPREHI, max_execution tlme;QniﬂﬁgkLkﬁﬁjjo BIARPBR &I —
2% SQLiBARIITEY (8],

BESSREFINMER, SAEREI—ELBRITH sqL WEIBEFNBEE R FIRm, /Ra] B ENA
EEFFEPREE XHNSHERBE RS HEEFMITIET AT sQL iBa], 5130, i&E; sessionvariables

< =wait_timeout=3600 ( 1/} ) F0 sessionvariables=max_execution_time=300000 ( 5 534 ).
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https://bugs.mysql.com/bug.php?id=96623
https://github.com/mysql/mysql-connector-j/blob/release/8.0/src/main/resources/com/mysql/cj/configurations/maxPerformance.properties
https://github.com/mysql/mysql-connector-j/blob/release/5.1/src/com/mysql/jdbc/configs/maxPerformance.properties
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5 BIREEIRT

5.1 AR

ATIHEIR T TiDB FRRVEIBEER., 1§ MR DT AR SEBookshop iX /NN FAFE >R TiDB AR T IR EEER 5 R FT
N, FERLHIEEFEMEEBENSA. 1ZEURA,

511 ANIBEX

LERARERBEX, AERIEX, EIFRBIEERINIRT SHEE D PO ARERELE:

R EFNBRAARIBEIEE (Database) J&iE, BELLIFIBIEN R A EIEE (Database), TiDBIERRERM, FHiF
TiDB HYERE LG FR D EEEE (Cluster),

&l o TipB EFH S MysQL 3RBRNIEE, EUIEET, B (Schema) NIXREAAREBEENX, HELEBEWNRENX,
AISEIE X, HRMNEMIAE schema BENRIVEIERE (0: PostgresQL, Oracle, Microsoft SQL Server
£) IBmxK, HEEELX5,

5.1.2 #IEE Database

TiDB {E1RFRAY Database X E AN, FINIANRRMERSISHRIES,
TiDB SRR EE— RN test NWEIEE, ERWFRBITEIZRERE, MARER test HIREE,

5.1.3 % Table

TiDB IEIRHHY Table BE R, MNETEANEIERE,

REBRET. BITREFNSMEBET —MIENT, SIEHRARITE—REREMKIEE. FI=TRM
HRFKE—FIRE. RERTBARINERLS] () BFIHE,

5.1.4 Z&5| Index

R BRENRPITHIRIAER, Y IIEHF, TioB BEERZRSIREBNIEXRANEIE, BRI ACAL L
BEINE, BNESIBRMNETEANTL,

R EHMERAER, S500:

« Primary Key: BIZE#Z5|, BIARRETH#II ERMZES,
+ Secondary Index: B4R % 5|, BITEIEER LAFRAVESI,

=

ES=W

TiDB 1, X F Primary Key FIZXIAE X 5 MysqQL & FHTE(#&S | 28 1nnobB A"—2, InnoDB A, Primary
Key E"‘J'\LEX%J H HE_ ’ Z;“ ';I.Q! E%?&ﬁ%%?%lo

135


https://en.wikipedia.org/wiki/Database
https://en.wiktionary.org/wiki/schema
https://dev.mysql.com/doc/refman/8.0/en/create-database.html
https://www.postgresql.org/docs/current/ddl-schemas.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/tdddg/creating-managing-schema-objects.html
https://docs.microsoft.com/en-us/sql/relational-databases/security/authentication-access/create-a-database-schema?view=sql-server-ver15
https://mariadb.com/kb/en/innodb/
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M7E TiDB HF, PrimaryKey IEX A ME—, RAAT, EFRRARIELRERS|, MEHS—H
X8 CLUSTERED, NONCLUSTERED ERYMZHI Primary Key BB WEBFERS|, BEAEE, WHERS
T E eeglobal.tidb_enable_clustered_index 8501, BEAHBABEEERIEZRS,

5141 LTRSS

TiDB X —EAFHIZR T AMNRS|, BURSHERAIFHEEMNtEE. BXRXLEHRSINNA, 5SHU
NO1m:

Z5|FNLYR 5.4 53 5.2 5.1 5.0 4.0
FIAANZRS] SCIRYFME  SCIRYEME  SCHofSME SCRetEM UMM SRR

Bl 2 77 4# (TiFlash) Y Y Y Y Y Y

RocksDB 5| Z& Y Y Y Y Y %

Titan ¥4 Y Y Y Y Y %

NE]E5| Y Y Y Y Y N

E5FH Y Y Y Y Y Y

MfE—495R Y Y Y Y Y Y

BATHR FRERS| Y Y Y Y Y Y

S IERA TR FRRERS] Y Y Y Y Y N

515 Hthlg
TiDB i — LR E FRAIIT R :
- E: MER—KEINR, ZEMRMEHBECIEMERA SELECTBRIE X, TiDB BRIASZIFMLM
O

- ol IR AEIR F 5.
- IBEfR: IR REDIEBNFAMMR,

5.1.6 V5a)izl

TiDB ZFET A HACRNUIRIER, (FrINBETAeNEREARF, NRTRAFES. EXEMiRK
X RANBUEAE IR,

5.1.7 HATEIRERIVEN
NEFERE FIREY Driver 3 ORM RIMITRUIBERINMIE N, UZWRE, FRRESE, BIER wysal

EPIRSERERIMRERN cul EPImREITRIBERINNENR, A3EP, BERSHZRT, £/ wysaL
EPImEA sqL U RMITEIR ER IR Y,
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5.1.8 WEHRKX/FEHI

EEAL R — L AR SR K/NBRE], 1¥4AERARGIEEFALL S,

5.1.8.1 HRRFFKERH

ISES FRH!

BIBERM 64 FF
RBEM 64 FIF
IE=2 64 FF
H|BH 4 FH
MEBIM 64 FFF
Y& 64 FFF

5.1.8.2 BANRNFES

POE PRl
HIE 2Kk 1017, B KET1AZE 4096
TR kB esa, RARTIHZE 512
PTXE 8192
BITK/M ZXiA 0 6MB, BB txn-entry-size-limit BE B IHEEE
BITHRETY XN 6MB
5.1.83 FIFEBILERIPRHI
POE PR il
CHAR 256 &

BINARY 256 F T
VARBINARY 65535 FT7
VARCHAR 16383 FfF
TEXT 6MB
BLOB 6MB

5184 1T#

TiDB FIEIT NN ERE T R AR IHERREMIT, RIE][Yi% nios RIEFREK

5.2 CIEHUEE

EXNETEHP, BHENBUFEIEER soL REBEUIRE, REIZBRIIBERNNETHMM, BEXINMETH
Bl 4%Bookshop XN FATE 3R TiD BB BEIEEZR R AN A,
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LEAL X3 CREATE DATABASE IBRIETTEI IR, (FMSEXHE (B EMRA ), 7S5 CREATE

DATABASE 344,

52.1 TEFFRAZEI
FERIEZATIEZE, REEESUATEIR:

« {&F3 TiDB Cloud (Serverless Tier) fJ32 TiDB EE&%,
o FIEEIEEEAR UL T,

522 FAREIRE

fETioB FHIFEENREIUBEER, ME. FIFNR,

523 GIEBIHIEETTE

B]{EF CREATE DATABASE 1BA)REIBHURE.

CREATE DATABASE IF NOT EXISTS “bookshop™;

LEIERI R BIE — N bookshop BIBURE (MREAFE ), 8L root BPEMMITXPIEREIER, &

AT @S

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \

-e "CREATE DATABASE IF NOT EXISTS bookshop;"

EEEEBHTIIBUERE, "JEGSITMIT—5% SHOW DATABASES 1BA]:

-u root \

-h {host} \

-P {port} \

-p {password} \

-e "SHOW DATABASES;"

BITERM:
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| INFORMATION_SCHEMA |
| PERFORMANCE_SCHEMA |
| bookshop |
| mysql I
| test |

5.2.4 $IERE B R R ST AR

- BEMIEEGZIE, SMNBEEE—1MERXBEE,

. test BIBER TioB BEM—NEIABIEE, NMRLEEVE, REFNETEFMIREFERE, RAIUBT
{5 F CREATE DATABASE iBA)REBIBEUERE, H BT sqL 21EFEA USE {databasename}; IBRRE X
BUEUIBEE,

- Aot HFEIEKIIEE. A, AFRE, AREFUEAINE,

- YERBARIHIN, R oriver, ORM FITHRIBEERANENSE R, Bk, EFEH wysQL G217
E PR E M IREIREY MysQL GUI P iR TIRIE,

525 BiF—5

ZElit, RELRHESZTTEE bookshop FUEEE, PILNERRINBNZEIRER,
(R 4k4E 1L B B R ISR 1B X383,

53 BIER

AN AUIEER squ iEAROIERURAIRRIOBESTE, AMEHT —ANET 108 Mbookshop 21
FEHOTRBIANLAEA,

EE:
LtEAE X XY CREATE TABLE iBAISEITRIE R, FMSENXHE (B2 HEHMRG ), PISI(H CREATE
TABLE 314,

53.1 FEFFRAZEI
FERIEATIEZE, REEESUATEIR:

« {&F3 TiDB Cloud (Serverless Tier) f32 TiDB EE&%,
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- FERZEIEERIER K,
- Bl EREE.

532 ftART

RESHTH-MEENSR, EMNBTHERE, BTREM soL RRIEMEKIE. RATTHZIMF AR
DX, —KRELE Y, EERFEXT n M, BAB—ITRIEHBHFREEX n NMIFEE—BHFER,

533 WER

BIERNE—F, MRAMTNRENRF. BIAERERALTEXNRRE, BARRNFHREFHIFFETRKKA
BRI, HEFIRERENEHEARNIRGRIE.

CREATE TABLE iBR)EERAUTER:

CREATE TABLE {table_name} ( {elements} );

. {table_name}:fﬁfﬁo
+ {elements}: BUESHIRAIIRTRIIR, LEMINEN, ERENE.

RIRIFFBEBIE —NRKFE bookshop EEFHIRAFER.
IR, MWER—NFIERRHWARM, FrCAT 73X 5 sou B EANEERIBTT:

CREATE TABLE “bookshop™. ‘users’ (
):

534 TENXF

SIINBTR, BRKRBELE I, JBETEBITHOED MR — MR —BERERNBTRARREHREN,
SIEMBEERAUTR:

{column_name} {data_type} {column_qualification}

. {column_name}:w%°
+ {data_type}: FIRYEUIEILAY,
+ {column_qualification}: BURIPRE M, WMINLKEIRELLER T (SLHTNEE ) FAl,

B BA 9 users TRiRN—LET, GNMBA189ME—HRIH id, REl balance RAEFR nickname,
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CREATE TABLE “bookshop™. users’™ (
*id® bigint,
‘nickname” varchar(100),
‘balance’ decimal(15,2)

)i

Hf, EXT—AMFERBHN id, LB bigint WFER, AURTAFE—IRR, XBWE, MERNAFPIFR
#R N 1Z 2 bigint ZEEIRY,

MEER, XEXT—NFERB M nickname, EBHvarchar, BRKERFEIT 100 FHFFER, AURRH
FRIERR, XBKRE, FTAAFIEFFERR varchar 288, BT 100 7Y,

&E, XIMAT—"FE&R N balance BURRTEAFPHIREN, EEH decimal, BEEE R 15, tEflR 2, &
BRHEE—THEREMILAIRRKRMNE X, BERARFERHMENSAILH, mtfRRNKREES V6L, FlU:
decimal(5,2), BN¥EE R 5, bl 28F, EHEVESEE M -999.99 F 999.99, decimal(e,1), BN¥EE 6, tb
559 1 B, EEUMESEREJ -99999.9 21 99999.9, decimal HEAE S, IEHRTEHE, EEERHHNEN
m=R (MAFMEEX) P, BRERERTE SRR,

TiDB 2T 2 EAthAYTIERIEREY, BB FRW. ERW. HE, KNES, AISEFENTIRRERE,
FERSIRES RFEREERNBIRE L BIRERE,

HMEA—TERE, PIULERE X —iKbooks TR, XHKKRHRFRZ bookshop BIERIIZIL, EE S BHIME—IRA,
BR. BEEEE (W R, DN BEF ) B M8 LR EFE,

CREATE TABLE “bookshop™. “books™ (
*id® bigint NOT NULL,
“title® varchar(100),
“type’ enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
<~ & Social Sciences', 'Science & Technology', 'Kids', 'Sports'),
‘published_at® datetime,
‘stock® int,

‘price’ decimal(15,2)

IXIKREE users RESESMEIFLAR:
- int: EFERSEXR/NIER, BILERTEMNEEEZHZMMELRE GEASEREE X) SiEad SR
Bl v,

« datetime: B] CA{EF8 datetime ZEBY{R TEAT[8){E,
« enum: B] BA{E A enum RPN EREEFEREEREMNE,

535 EFTH

FRE—E—AY, INMHEAEERIASERNERRBEITIE—IRR,
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=

JE =

TiDB 1, X F Primary Key FIZXIAE X 5 MysqQL & FATE(#&S |28 1nnobB A"—2, InnoDB A, Primary
Key H"‘J'\LEX%J H HE_ ’ Z;“ ';I.Q! E%Eéﬁg%?glo

MTE TDB A, Primary key IENX 7 E—, FAZ, BFRBAMRIEANRIERS, MEHES—H
K CLUSTERED, NONCLUSTERED Ei9MZl primary Key @B AW RIEERS|, EAEE, NWHERS
T2 e@global.tidb_enable_clustered_index 82, B{AIXBREFILSIHE,

FHETE CREATE TABLE IBAIFE X, FRLAREBKMEZLIRMIINEEZIE NLL 1B,

—ANRAICASE T, THtoTARIEEEEEA, (B TioB SIS BIE— 1 _tidb_rowid fEAPRARE i, B2
NER _tidb_rowid A RNEBIRBIZMNSHE, PIEEEAHMES AR TRERBEANS, NIRFEAEEE,
B3 fE3E I SHARD_ROW_ID_BITS F01 PRE_SPLIT_REGIONS FISEUZEHIFTEL, (BXTIESEUEMK, BRITHE,

8, BLEFERATEINELSFRIEAT, BJ{EFH AUTO_RANDOM 5 AUTO_INCREMENT [ 1ESREFRTT ID HOZE LM,
BEZHEXASOIALIEDNE, BSE TiDs s o IE,
FEEEFTHEMNMLESTAIENN, #H— users TRHIE X AUTO_RANDOM E SR F

CREATE TABLE “bookshop™. ‘users’ (
*id® bigint AUTO_RANDOM,
‘balance’ decimal(15,2),
‘nickname’ varchar(100),
PRIMARY KEY ("id")

);

53.6 EFRBERS]

RAZES] (clustered index) & TiDB M v5.0 FFIASZF5RV4FE, ATEHIS BT BIRBUENFMEA N, BdEH
RA5&R5|, TioB FJLAEIFMIBLAKIER, NMiEERLERIMtE, BLERIEEEERATERERSIHR
“Z25|£HZAR" (index-organized tables),

Bl Tios f SEERIIRD WA THE:
+ NONCLUSTERED, FRZRIVERAIEBARS|. EIRHERIIRT, TRIBNRE o8 AHRNHE

B9 _tidb_rowid ¥R, MERAR LE2ME—FES|, AERKERSIREMBE —TELETERNREN, o
Al

- _tidb_rowid () -178UE (18)
- FRIIEIE (B) - _tidb_rowid (1H)

+ CLUSTERED, RNZFRMTEWARIERS|, EREZRSIRP, THRIENRBBARATHNTRIBIEMEA,
HULRERS I REMF—ITELRE—EN, B:

- ERIIBIE (8) -1T8IE (1E)
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WEEFRFTIR, BFEZRSIETDBH, FAXMEF CLUSTERED, NONCLUSTERED #H{THZHI,

=

JE =

TiDB T FFRIBRIVERREITRIRIEF, RERSIGAN, “E®# M “RERS" A
ANEE—LEREATIERER, TREBNERAR (—MZEREMY ), MRERS|ERHIZH
R AERIYIESCI,

BB EEFEZS| R ROESFRIIN, FRIREEERII— K books M users Z[A]XEANR, RRAFPWNEREE
BT, ERARE ratings REIEIZR, HEHbook_id Fluser_id MEBESTH, HEZTRIEIER
Z=5]:

CREATE TABLE “bookshop™. ratings™ (

‘book_id" bigint,

‘user_id" bigint,

‘score’ tinyint,

‘rated_at” datetime,

PRIMARY KEY (‘book_id", ‘user_id') CLUSTERED
);

53.7 &RI0%L9R

BRIEHELUZRSN, TioB EZIFEMAIFULIR, 0: FEZLYE NOT NULL, ME—LYER UNIQUE KEY, EXIA{E DEFAULT
%, TBYR, BEEFT0B LIRNM,

537.1 HEZREIAE
WEEY) EIREEIAE, 5{FHH DEFAULT L93R, ZKINMBEERIMEREEBIBE S —JIME, FeIAEASURE,

R BA%E DEFAULT 532509 sqL RBE S ER, HFRMIMEMTTERBENAE, NTTENAENTER (54,
HEMEENTREFARRETIEL, RBREBE T nos S8R ), ENRN, FETMBUBEAR, =TEIA
IHARIARIRE, EREEM ratings fFRRA, SIERNTIERD:

CREATE TABLE “bookshop™. ratings® (

“book_id" bigint,

‘user_id’® bigint,

‘score’ tinyint,

‘rated_at” datetime DEFAULT NOW(),

PRIMARY KEY (“book_id", ‘user_id') CLUSTERED
)i

MY, WNRFEFASHENABEAHFIRTE), J{ERLATIES ({E oN UPDATE f5{X aJiE A H iRt 8)fHxiE4],
DEFAULT EXRIFE Z1%F )
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CREATE TABLE “bookshop™. ratings™ (
“book_id" bigint,
‘user_id" bigint,
‘score’ tinyint,
‘rated_at” datetime DEFAULT NOW() ON UPDATE NOW(),
PRIMARY KEY (‘book_id', ‘user_id') CLUSTERED

5372 BALEEE
NRFEERSLESPHIMESE, BBIRPILAER UNIQUE £93R,
f5lan, IREEZWMERAFIIEMIE—, AJBUXMEHNE users RAVEIEE sqL:

CREATE TABLE “bookshop™. users’™ (
*id® bigint AUTO_RANDOM,
‘balance” decimal(15,2),
‘nickname’ varchar(100) UNIQUE,
PRIMARY KEY (id')

WNRMRTE users RAEILIHEAMERIR nickname, FFHIREIFHIR,

53.7.3 BALE=E
NRMBRFEZFLETFRHIMZT{E, FBFAETAER NOT NULL £95R,

T EERRFRMRES T, RTIERMME—, THEBEMARI AT, TRIIEAFTLUXHRE users REVEIE
sQL:

CREATE TABLE “bookshop™. ‘users’ (
"id” bigint AUTO_RANDOM,
‘balance” decimal(15,2),
‘nickname’ varchar(100) UNIQUE NOT NULL,
PRIMARY KEY (“id")
)i

53.8 f§EF3 HTAP BE

PEF=

KIEEHPEX HTAP T BGERATRE EFMRIE, NERTEFSWIE, NERZHTAPES
IhEE, BSEIRNIRZE HTAP,
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{R2i& bookshop M RATERF, BITAFITMEY ratings Ri#IT olAP STERMIFER, FINFENR: BENTS
EEMFMIREEEEZNEXRENTK, FHLA MAFPHRETFIREEN. BLZEREREAD
ratings WA score fl rated_at FER, XITEBEXF5HY oLe BB R, B— M ERERTRIVEE.
HEEA—L e NEMBIBEL TR, 15 oure BUBERNIRE, SHEITAM owr BIEE, Bi#HITH,

EXMIZRT, TiDB iR — M EIRIBAER — UL TUEIE EE AR R 75 38, TiDB 2 — N HTAP (Hybrid Transactional and Analytical
Processing) 2B EE, [EIAYSZ45 oLte # oLAP 175,

5381 [RETIIEFEHIE

LET, TiDB ZIFFINEURSHTSIZE : TiFlash F Tispark, AEIEIAS (100T) T, HEFF(EF TiFlash MPP E 3 HTAP HA
FEHR, Tispark FANARAR, FETHESXT DB HTAP BES], FISEBUTNE: BRIELF Hrar
RNIRZE HTAP,

LtE 401 B TiFlash 9 bookshop $XHE EE RO ELIE 59475 | 22
TiFlash SPE M EHFASENESHIE, MEZFNEETERTHR, ABRFTRIRNE—1TsqL, WTEr

NG

a]
N

ALTER TABLE {table_name} SET TIFLASH REPLICA {count};

« {table_name}: TR,
+ {count}: ELTRIKE, Eho, WERRHRELTEIAR,

BEfE, TiFash BEIFZER, EiERY, ToB BEBMETRAMNL, EBEMER TiKv 3T X TiFlash (317 #H1TE
BEW, HA, RTENNAZE, GErUEIEIEEERIEER Tifash 1A, FERGERESFEH DB %
EX TiFlash 3%,

53.8.2 {EH HTAP BYRTI
ratings ®FFB 1 4 TiFlash @745

ALTER TABLE “bookshop™. ratings’ SET TIFLASH REPLICA 1;

=,
PE =V

MEMRIIERE, FEE TiFlash T, b sQuiBRIESMEE: 1105 - the tiflash replica
< count: 1 should be less than the total tiflash server count: 0 {R BJ LA{E FA TiDB
Cloud (Serverless Tier) 1% TiDB ££&% SREIZE—NE B TiFlash E‘]%fi

bE/EERHITERENAT:

SELECT HOUR( ‘rated_at"), AVG( 'score’) FROM “bookshop™. ratings’ GROUP BY HOUR( 'rated_at’);
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=] {EFH EXPLAIN ANALYZE BRI BB ILER R EER T TiFlash 512

EXPLAIN ANALYZE SELECT HOUR( ‘rated_at’), AVG( score’) FROM “bookshop®. ratings® GROUP BY HOUR(®
~—» rated_at’);

| id | estRows | actRows | task | access object | execution

info

>
—
<> | operator info
SN
SN

| memory | disk |
R i R el R et R R R it
SN
| Projection_4 | 299821.99 | 24 | root | time:60.8ms,
<~ loops:6, Concurrency:5
SN
< | hour(cast(bookshop.ratings.rated_at, time))->Column#6, Column#5
— | 17.7 KB
— | N/A |
| L—HashAgg 5 | 299821.99 | 24 | root | | time:60.7ms

< , loops:6, partial_worker:{wall_time:60.660079ms, concurrency:5, task_num:293, tot_wait
< :262.536669ms, tot_exec:40.171833ms, tot_time:302.827753ms, max:60.636886ms, p95

<> :60.636886ms}, final_worker:{wall_time:60.701437ms, concurrency:5, task_num:25, tot_wait
<~ :303.114278ms, tot_exec:176.564pus, tot_time:303.297475ms, max:60.69326ms, p95:60.69326ms}

— | group by:Column#10, funcs:avg(Column#8)->Column#5, funcs:firstrow(Column#9)->bookshop
< .ratings.rated_at | 714.0 KB | N/A |
| L—projection_15 | 300000.00 | 300000 | root | | time:58.5ms

<~ , loops:294, Concurrency:5
SN
< | cast(bookshop.ratings.score, decimal(8,4) BINARY)->Column#8, bookshop.ratings.rated_at,
<> hour(cast(bookshop.ratings.rated_at, time))->Column#10 | 366.2 KB | N/A |

| L—TableReader_10 | 300000.00 | 300000 | root | | time:43.5ms
< , loops:294, cop_task: {num: 1, max: 43.1ms, proc_keys: 0, rpc_num: 1, rpc_time: 43ms,
— copr_cache_hit_ratio: 0.00}
SN

<> | data:TableFullScan_9

<> | 4.58 MB | N/A |

| L—TableFullScan_9 | 300000.00 | 300000 | cop[tiflash] | table:ratings |
< tiflash_task:{time:5.98ms, loops:8, threads:1}, tiflash_scan:{dtfile:{total_scanned_packs
<> :45, total_skipped_packs:1, total_scanned_rows:368640, total_skipped_rows:8192,

< total_rs_index_load_time: 1ms, total_read_time: 1ms},total_create_snapshot_time:1ms}
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SN
< | keep order:false
—

< | N/A | N/A |

Sy [ SR tommm e [ SRR oo - P

—

FEHIL copltiflash] FHERY, RRZIESKIZZE TiFlash HITALIE,

53.9 31T CREATE TABLE iEf]

BULTREIBFABRE, WEEVIACHAMIZNLLRTR, EFEERERERE, BSRABUERIFMRE,
MRIGFBIBEV IR AR J init.sql FRTF, FHEANUTIERAITRIEEYRL:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
< init.sql

FEE bookshop HUEE THIFTER, FIEA SHow TABLES B H]:

SHOW TABLES IN “bookshop™;

authors
book_authors

| |
| I
| books |
| orders |
| ratings |
| I

users

53.10 IR RIESTHIE N

FNTLEH T — eI RAS RS STHIRMN,

53.10.1 #pR IR NHESTRYAN )
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- EFATEEERRBM (FIG0: CREATE TABLE {database_name}.{table_name} ), XRRENIRERNIETE
BIRFERTRET, TiDB BERR sQL R IEFRIHBIEIEE., BHIRRTE sQL 1EFER USE {databasename};
RIEEHIEE, TiDB BRIREHIR,

- BEREEXNRR, fitl, SFREZLE—MHEFR, ROJUAERABMR: user, t_user,users &,
BIERABSRALRMGERITE, NRMAHASHRALGERNNGRAE, AI8ERGFRIE, B2
FERIXMHENRRA, W t1, table1 &,

- SANBIEUTRE DR, MEFEE 32 M FR.

« RNEMESSIERAVZREBINEEST DATABASE, FHIZINMERIERE,

53.10.2 TE X5 RHESTRIEL N

- EELRFBIINBIERE, ARRBRURRENMRGIREARRIERE, DT RIREFET FRREER
BIEEE,

- ERIEFTRNLETIMN, RERSERAERY,

- BERERRERSINETHAN, RERBEERKERS,

- ERRNIILR, RERERMLRETIP,

- BERBEXMIIR, EFEMEEASRABANRKRGRITE. NMRIFHIAENBLZEHENIGE
B, AISEEmREIE,

5.3.10.3 EF TR BHESTRYE N

« ARATEX —NERIME—FS,

- REEFFEXNIEREH,

- HFAHEER, REBRFMETER, RFBHAFTEINET 601, BINRITHIBEXNMEET
64K, FIEKETIXFERRIFHREISBINIR,

- NEFF(ER S ZHREIELE,

- BE JoINIFER, HIBELBREEN -, BREENER,

- BRERENRIBAHEIN LEXER, NMRMEEARENRIFBIEY] (HIU0: AUTO_INCREMENT BY%1 ) RE
XER, BUESNEHEEFEREFM, FJEEAYIE, (EFH AUTO_RANDOM E51 AUTO_INCREMENT (XS
EERANESFDLBIEFM ),

c NREFEDNEBENRIBFRIEY LEIEZRS], BEAXEBEANIE BAZERINRIFBIBINE X
AER, MEEFR AuTo_RANDOM B 1ZFRAV T, N {EA SHARD_ROW_ID_BITS # PRE_SPLIT_REGIONS #T &1

_tidb_rowid,

53.104 IEEFERFEZRS|R BTN
o BRI RS ROESTRIFN) |
BERSEETEREY, BBEERTENNESTHMN, kR RBiEZRS |0 R8T M &,
- EU TSR, REFEHARRERS|, BT REENETEMME:

- BARERSELD —RAMEE ARSI R,
- FEFHEENERERI S RELD — IR MW IZEEIE,
- SEEFHEEUE RERNSELD 2R M HBIZEERIE,
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- FEICCEFHERNE RERFIRR R 2 XMW IZEREE,
- EUATERT, REBREARERS, HHRMESH:

- MEBHAKXREREESHERN, JESTERANSRRIEE, BEELEEENNIETHN
g

- HEAART e UHNBURERFE AR, JRSERBEFTESAESHNEMZE, ZARER
EZN_RESINLARE,

c EXNEEREEARKRS, MIEFEBRALE eeglobal.tidb_enable_clustered_index & B & I
alter-primary-key EHREBERAREKRSIMEINTA,

5.3.10.5 CREATE TABLE H{THIMNIESTRIENM

- NEFERE FIRHEY Oriver Bk ORM RATTRIRERNRIE Y, ETUELRN, BEiINER vysql EFins
ERERMRERN cul EFIRRIFTRIEFEINENR, AXEP, BEASHIRT, EA W HE
FimfE N squ XA RN TRIEERIVEIE DL,

- 1B1E squ ARNSEHRAERMIZRITE, BiNlSNARIHRERBRIEDEMNFIENHELE,

53.11 BH—%

HER, HERAL, SIRNAERBAESZRES. RM_RER5IMERE, FSBE_LE=S,

5.4 BIEZRKES|

EXNETEHF, BHBNBUEER sQL REIEZ_HZRS|, REIE_RZESIRMESTHMN, BEINE
T HE%Bookshop XN FAFE KX TiDB IR —RZES | B RBANAE.

541 FEFIRZED
EREATEZE, FFERESEUTER:

« {58 TiDB Cloud (Serverless Tier) #J %2 TiDB 52 8%,
o [REEUEERTURE b,

- BIE—RUEEE.

- BlER,

542 FARZHRZERS|

“RERSIREFHPIZENR, (RAIUERMINAANEMZ M RIENHIF, Tios ERXMEFMERINES
i), TiDB KIBIER_RERSIMRMFRELIRE, FRMEERTNAIEIEE, nos REVERTEZITHEIA, FHiF
ERIEITHIF, MAIENRASIBIERTHF, FITE_RRIITEBESER. —RFE|FRERHT
TR, tha]JAEEBMRLETRM,
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543 EEBRPARM_KRSI

MREEWNEERTRIN_-%Z5|, BI{FEF CREATE INDEX iBf], fE TiDB ¥, CREATE INDEX HTELLIR{E, A&
PFEERPIIEIEE, —HR5|ICIE—IRIMUATHER:

CREATE INDEX {index_name} ON {table_name} ({column_names});

« {index_name}: —NZE5| 8,
« {table_name}: "R,
+ {column_names}: ¥EER5|MFRIITR, AFERIESHR.

544 FERIEREIE_HKERSI

MRIRAFEALIERNERN, RAEIE RIS, FI7E CREATE TABLE FIREEAE S Key X FHIFARE!
B_RE5l:

KEY “{index_name}" ( {column_names}")

« {index_name}: _RZFE5|A,
+ {column_names}: ¥ ZBEZR5|MFRIIR, NFERIESHE.

545 BIB”HRRS|KRESTHIRN

WERS|IMEEXE.

546 fHF

{BRIZ{RAEE bookshop MAIEFHE BRNENFMHMRIIFTEBFERIINEE, books RINTFFAIR:

FERE i aX
id bigint(20) PERME—FRIR
title varchar(100) PEERR
type enum PFEERDB (W rE B BEHF)
stock bigint(20) ERF
price decimal(15,2) Mg
published_at datetime HH R B (8]

CREATE TABLE “bookshop™. books™ (
“id” bigint(20) AUTO_RANDOM NOT NULL,
“title’ varchar(100) NOT NULL,
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‘type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
<~ & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at’ datetime NOT NULL,
‘stock™ int(11) DEFAULT '0',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (“id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

Et, MFBEXN SRENFOEROIAEBEN soL HITHRS, BA2022 FRfl, WTFAR:

SELECT * FROM “bookshop'. books™ WHERE “published_at® >= '2022-01-01 00:00:00' AND ‘published_at"
<~ < '2023-01-01 00:00:00°';

BJLAfEEF EXPLAIN #H1T sQLiIBRIRIRITITRIMEE :

EXPLAIN SELECT * FROM ‘bookshop'. books® WHERE ‘published_at® >= '2022-01-01 00:00:00' AND °
— published_at" < '2023-01-01 00:00:00";

| id | estRows | task access object | operator info

| TableReader_7 | 346.32 | root | data:Selection_6
—
— |
| L—selection_6 | 346.32 | cop[tikv] | | ge(bookshop.books.
<> published_at, 2022-01-01 00:00:00.000000), lt(bookshop.books.published_at, 2023-01-01
<> 00:00:00.000000) |
| L—TableFullScan_5 | 20000.00 | cop[tikv] | table:books | keep order:false

3 rows in set (0.61 sec)

AJAERIREIEITHRIS, HILT MU TableFullscan BYF#E, XL TiDB EZEX N E RN books RiFE{TER
A, IEREEBRANELT, JLF2REG0,

£ books FRIEH— published_at FIHYZRS] :

CREATE INDEX “idx_book_published_at® ON “bookshop'. books™ ( bookshop. books". published_at’);

WINZE5|E, BRKIGIT EXPLAIN B ERITITHAI:
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R et Fomm - - = Fomm e - R e e +
—
| id | estRows | task | access object
— | operator info
= |
il R et o - - R e et +
—
| IndexLookUp_10 | 146.01 | root
— I
. |
| F—IndexRangeScan_S(Build) | 146.01 | cop[tikv] | table:books, index:idx_book_published_at
<> (published_at) | range:[2022-01-01 00:00:00,2023-01-01 00:00:00), keep order:false |
| L—TableRowIDScan_9(Probe) | 146.01 | cop[tikv] | table:books
— | keep order:false
< |
g [ Fomm oo gy +
—
3 rows in set (0.18 sec)

BJUAB B RITIHRIFIEE T TableFullscan B9F#E, BXM{KZHIR IndexRangeScan, IX{LFRE £ TiDB FTEFHITIX
EBiRfERERRSI,

==
3 .
TR

EFAHITIHRIAAYAY TableFullScan, IndexRangeScan Z57E TiDB A#E I W E F, XEIHITITHXIAY
KRB FENUE TR, BIRWLERXER, sIFiE ios ITIH IR XEHEEES
FEFHITIHRS TipB EFAIM =010,

AT RIFESRREFERNEFEER, X228 tos ERANMIELAER B EFRNBML
AN (cBo), MITIHRINMXSEMMAER, EFEIB L HER, REICARIE soL EEEIAMIEE
B E 2 b sqQL AEAYHEIR,

TiDB EEBAY, BRIFENMERZS|, {Re]BA{EA optimizer Hints 3% H117 1T £IEE (spm) 3R
AREFIRSBER, BUNRGBATHREABERET (4, BRENEAREERE,

B LAfEEFS sSHOw INDEXES 1B ) EiRFHZES] :

SHOW INDEXES FROM ‘bookshop’. “books";

| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation |
< Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |

< Expression | Clustered |
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Fomm oo Fomm e oo e e e e o e mmmm e o m e e oo Fomm e e oo Fommmmmmm e
—

| books | 0 | PRIMARY | 1] id | A
— 0 | NULL | NULL | | BTREE [ | | YES
< NULL | YES |

| books | 1 | idx_book_published_at | 1 | published_at | A
— 0 | NULL | NULL | | BTREE | | | YES
< NULL | NO |

R R R R L R el Femm - -
—

2 rows in set (1.63 sec)

547 BiH#—F
Zt, (IEETHEEE. ®RE_LZESINEIE, BTR, JEERICREZSTFAFRINBERFREESA
FIZEN iZENBBEN T,

6 BI/EBEA

6.1 HRALIE

LTS R RER sQLiES, EEaSMmiEESIHRIEREAZ Tios H,
6.1.1 FEFFIRZAD
EREATEZE, FFERESUTE:

« {9 TiDB Cloud (Serverless Tier) #J32 TiDB ££8%,
- FEEIREEIUELYY, FRIBIUEE. IR, QIR ”LZES,

6.1.2 AT
BRIRIBFEBIBRBASITHIR, BL2EHMEANDE, BRIZFEEEA 3 MIREUE:

- —ANBITREAES:

INSERT INTO ‘player” (°id’, ‘coins’, “goods’) VALUES (1, 1000, 1), (2, 230, 2), (3, 300, 5);

- BANBITEAES:

INSERT INTO ‘player’ (°id", ‘coins’, “goods’) VALUES (1, 1000, 1);
INSERT INTO ‘player”™ (°id", ‘coins’, “goods') VALUES (2, 230, 2);
INSERT INTO “player® (°id’, ‘coins’, “goods’) VALUES (3, 300, 5);
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—HRRGEER— N ZSTHEAER, FALSPBITEAETR,
£ sQL A S 1TRIER A :

CREATE TABLE “player”™ ("id® INT, ‘coins’ INT, “goods’ INT);
INSERT INTO “player® (°id’, ‘coins’, “goods’) VALUES (1, 1000, 1), (2, 230, 2);

BRIAEALE squ, RIEMERE tios SR 3UEERSY, RXAET RERE~im&EEE Tos &5, @A saL
ERIENAL,

£ Java FIEA S 1TEUIRRYRAI :

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
try (Connection connection = ds.getConnection()) {

connection.setAutoCommit(false);

PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (id, coins, goods)
< VALUES (?, ?, 2)"))

// first player
pstmt.setInt(1, 1);
pstmt.setInt(2, 1000);
pstmt.setInt(3, 1);
pstmt.addBatch();

// second player
pstmt.setInt(1, 2);
pstmt.setInt(2, 230);
pstmt.setInt(3, 2);
pstmt.addBatch();

pstmt.executeBatch();
connection.commit();

} catch (SQLException e) {
e.printStackTrace();

790, BT MysqQL)pBC Driver BIARE ), REE I DS, URBEFIOMEIBAMLEE:

3 (33 HEFEIR HEFEICE
useServerPrepR B EFRS EEEZ XERMAIEIEaRT true
s Im R TRt
BRI
cachePrepStmtE?FhE#E§ﬁ§2§ useServerPrepStmts=trueEﬂ true
— FHALIEIES]
prepStmtCacheFAftIRIZE A& TR IBBRI KT 256 F AT E- Myl
— AR (FRIA SbIBIER]
256 FFF ) RNNEE
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S ER WERR WEERE
prepStmtCacheBiZbIR B A& PR IRIBERIBE KT 25 520 SRR
— REGHE AIBIET)
(Eih2s5%) HERE
rewriteBatche@singeke Basch Rt ERER true
< )
allowMultiQueFk /Bt EIRIE & J9—NZ P Bug 7E rewriteBatchedStatements = true true
o #0 useServerPrepStmts = true B, FiZRE LI

MySQL JDBC Driver iRt T —NERLECEIN : useConfigs, HEHBCE I maxPerformance i, fHEFEEE T —4H
B2E, Amysql:mysql-connector-java:8.0.28 J3ffl, useConfigs=maxPerformance B1&:

cachePrepStmts=true
cacheCallableStmts=true
cacheServerConfiguration=true
useLocalSessionState=true
elideSetAutoCommits=true
alwaysSendSetIsolation=false
enableQueryTimeouts=false
connectionAttributes=none

useInformationSchema=true

ﬁﬂ a] A Ea ?ﬁ & = mysql-connector-java-{version}.jar!/com/mysql/cj/configurations/maxPerformance.
< properties SRKIXE X B hRAS MysQL JDBC Driver Y useConfigs=maxPerformance Bl AL E.

FEI A — N ARERIZ =M DBCEZEFRATBAECE, A Host: 127.0.0.1, Port: 4000, FIFP&: root, ZHD:
=, BIABUREE: test fHl:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
> prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

< allowMultiQueries=true

BX Java WRERA, o755
- TiDB #0 Java BT & crRUD 7 FAFESF - {88 JpBC

« TiDB 0 Java AYTEI &2 CRUD N FHFEF - {8 Hibernate
* Build the TiDB Application using Spring Boot

£ Golang I S 1THUERIRA:

package main

import (
"database/sql"

"strings"
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_ "github.com/go-sql-driver/mysql”

type Player struct {
ID string
Coins int

Goods int

func bulkInsertPlayers(db *sql.DB, players []Player, batchSize int) error {
tx, err := db.Begin()
if err != nil {

return err

stmt, err := tx.Prepare(buildBulkInsertSQL(batchSize))
if err != nil {

return err

defer stmt.Close()

for len(players) > batchSize {
if _, err := stmt.Exec(playerToArgs(players[:batchSize])...); err != nil {
tx.Rollback()

return err
players = players[batchSize:]

if len(players) != 0 {
if _, err := tx.Exec(buildBulkInsertSQL(len(players)), playerToArgs(players)...); err !=
— nil {
tx.Rollback()

return err

}

}

if err := tx.Commit(); err != nil {
tx.Rollback()
return err

}

return nil
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func playerToArgs(players []Player) []interface{} {
var args []interface{}
for _, player := range players {
args = append(args, player.ID, player.Coins, player.Goods)
}

return args

func buildBulkInsertSQL(amount int) string {
return "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)" + strings.Repeat(",(?,?,?)",
<~ amount-1)

B X Golang T E /R, A]&H):

« TiDB 0 Golang AYETEE CRUD N FHFEF - (£ FH go-sql-driver/mysg|
» TiDB F/l Golang BYTE] 8 CRUD N2 - {£F GORM

£ python I S 1THUERIRA:

import MySQLdb

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",
autocommit=True

)
with get_connection(autocommit=True) as connection:

with connection.cursor() as cur:
player_list = random_player(1919)
for idx in range(0, len(player_list), 114):
cur.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)",
— player_list[idx:idx + 114])

B ¥ python IR EERGI, FISIH:

- TiDB F Python A& &2 CRUD N FRFERT - {E A PyMysQL

« TiDB #0 Python AYTEI B2 CRUD N FFEF - A mysqlclient

« TiDB 0 Python AYTETEE CRUD N FHFEF - {F FH mysql-connector-python
- TiDB F0 Python AYTEIEE CRUD N FEFEFF - {8 SQLAIchemy

« TiDB # Python B & B2 CRUD N FRFZF - {8 peewee

157



B’ PingCAP

6.1.3 HLEIEA

MRFFBEREMIGRELRIES A Ti0s 8, RIFMNANHRNZMER INSErT 1ER], ZIATRRRENITGE,
MEFZMBITHIERES R, HEER ringcar RN — R TREFTHRIETR:

- BIESHTE: pumpling, BJASH mysqL 5% TiDB AYEXIE RN A HbEY, Amazon 3 F,

+ BUES AR : TiDB Lightning, B A A Dumpling S HEYEHE, csv X fF, Bk Amazon Aurora ZERLHY Apache
Parquet X, [EIBYSZIFTEARMER TR Amazon 53 =EIZENENIE,

- #4RBEF T A TiDB Data Migration, F][@]#5 MySQL. MariaDB, Amazon Aurora £X3BZEZE TipB f, BXZIEFNE
NRBIBERIR,

- BIBEHIKE LR Backup & Restore (BR), HEIFTF Dumpling, BR BEEAFIEENIFR,

6.1.4 REGEH S

FRITRNEEZEERDEEREB/AITH, 88, EEXRGITHHENRSFITIE, SEECIESR - £F
TR, FBMNIEERT RN ESTRN,

EZSEXRAAOFMLIEINE, {BESE Ti0B = o] B IE Y,

6.1.5 FH % AUTO_RANDOM T A\ L5UE

TEFRARIZREHE S AuTo_RANDOM BY, IXAFEKIAER T, NEEIBE T, Hbookshop BURBEER, BJLAE Elusers
7= B9 id FFEREE AUTO_RANDOM B4,

LERS, REIERZEMIBATS squ 1 THA:

INSERT INTO “bookshop'. users™ (°id’, “balance’, “nickname’) VALUES (1, 0.00, 'nicky"');

BaFFEHER:

ERROR 8216 (HY000): Invalid auto random: Explicit insertion on auto_random column is disabled.

< Try to set @@allow_auto_random_explicit_insert = true.

XRERERRE, FNEINERARNFINIEE AUTo_RANDOM A5, XBY, {REFMERRINERIZILEEIR

- (EE) BABIPERRILES, ER Tios B{RYIALEY AuTo_RANDOM B, XHERTFE AUTO_RANDOM AYE X,

INSERT INTO “bookshop™.‘users® (°balance®, “nickname’) VALUES (0.00, 'nicky');

- MBFHEIA—TEEEIRTULY, BBLFTUERSETIEABEENAFRPTEMNAR, RIFEEAR, BT
AUTO_RANDOM B9 %1,

SET @@allow_auto_random_explicit_insert = true;
INSERT INTO “bookshop™.‘users® ('id’, ‘balance’, “nickname®) VALUES (1, 0.00, ‘'nicky");

6.1.6 fEFH HTAP

fETiDB 1, {EF HTAP BEN TR IFAEIBA BRIERTEITEIMEIE, R2BEMFINYIEAZLE, B 0B BT
BUBEM—HMRIL, MRAFEBACIERE, ARIGFEIAEY, MeIUEEERIIFRIARIMRIRIVER,
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6.2 SEFTEUE

LETTEAF R R T sqL B, BBESMRIZIES Tios HHVRIERITER:

- UPDATE: A F{EENIEE RPHIEIE.

« INSERT ON DUPLICATE KEY UPDATE: FH FHRAEIE, TEHE T RIIE—HIPRE, FHUILRIE. T8, FEIY
A ME-RERFEB NBEATEARALIESD, IRENLIBAERMNEMEFIE—R EFEER F
KA, BEMBIE, EALLRR—THREN, BRESFH—ITHIE,

6.2.1 TEFFIAZEI
EEXTEZE], MEEEZUTEIN:
« {5/ TiDB Cloud (Serverless Tier) #J32 TiDB EE&¥

- FIEBIRERIVEL, FEIBRIEE. SIBR. SR ”RES
- BRER upoATE IERIE AR, FRIAEALIE

6.2.2 {53 UPDATE

EEHRTVIMEIT, EEEHATH WHERE FaIM UPDATE 1EF), ENEELRIHFHITEH,

EE:

MRIEEEFHRENT, LLUNBHEZEES1T, BLABWNAE—REHITRENEH, m
EEREREH 9, BAFMBITLHEN., BoIUREHASNER, ERBIATMALLE
e, IBR]SEHEFHFKEESI

6.22.1 SQLiEH

TEsQLH, UPDATE BAI—MR AU TR :

UPDATE {table} SET {update_column} = {update_value} WHERE {filter_column} = {filter_value}

S v
{table} =&

{update_column} SEMIIE
{update_value} = EMRILEIRYE
{filter_column} U RES St 0L Ik
{filter_value} U REES N b1k

AN R 7R UPDATE BUTST R A%, ¥4ASCHY RIS TiDB BY UPDATE 1B/ T,
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6.2.2.2 UPDATE FxfESCE%
MTFTREMTHNEEBREN —LHRESEK:
. PBREEIERPIETE WHERE FA), N5 UPDATE ;&7 WHERE FA], TiDB EEIIXNRAMFAET,
- EEEHKET é&ﬁ:k%% HEHE, FARIEFEH, XZEFE 7 Tios BAE L KNREI Ftxn-total-size-

limit (#KIkJ9 100mB ), B— XML SHBIEEH, HFERIFHEBNEEK (EMFES), HN=EXE
K (FMES),

6.2.2.3 UPDATE B F
BISEAIEE LB F Helen Haruki, EEFE Rauthors 2o {BRIZMHAIME—FRIR id J91, BBEEEMF: id = 1,
£ sQL AEEBE M RRIRAI A :

UPDATE “authors®™ SET ‘name™ = "Helen Haruki" WHERE “id" = 1;

£ Java PEFEURBEIRA ) :

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement pstmt = connection.prepareStatement("UPDATE “authors”™ SET "name’ = ? WHERE
— ‘id® = ?");
pstmt.setString(1, "Helen Haruki");
pstmt.setInt(2, 1);
pstmt.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

6.2.3 f§£F3 INSERT ON DUPLICATE KEY UPDATE

MEMGEERHMBEART, BUNREGEAE—8] (FREOS—ME—8]) REPK, WEEHE—FF
SS#43E, BJ{EFY INSERT ... ON DUPLICATE KEY UPDATE ... iBR)HH{TIEASKEH.

6.23.1 SQLiE&

FESQLH, INSERT ... ON DUPLICATE KEY UPDATE ... iE®—fR A TFHK:

INSERT INTO {table} ({columns}) VALUES ({values})
ON DUPLICATE KEY UPDATE {update_column} = {update_value};

S8 iR
{table} KA
{columns} ﬁﬁ%iﬁ)\ﬂ@ﬂ%

{values} SHRARLEIRE
{update_column} EFHTIR
{update_value} 1R?§§§¥ﬁﬂ@ﬁt§“ﬂgﬂ§
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6.2.3.2 INSERT ON DUPLICATE KEY UPDATE ExfE3Li%

- EXBE—NME—BERIZR L EEF INSERT ON DUPLICATE KEY UPDATE, LEIBRJZEMMZEME ] M—R BEFEE
) PREY, BEIHE. EALLLRR—1T/HRE, BRE—1THIE. B, RIEEFRIERE—ITH
xR, BMNAREINEE 2N ME— IR P{E A INSERT ON DUPLICATE KEY UPDATE i),

- ERIEHEHIIF=PERLIER,

6.2.3.3 INSERT ON DUPLICATE KEY UPDATE {3l %

Blan, FEEE Hratings RRKEANFAFPNBENTEN, MRAFPERTEMILEBEE, BFHE-FEN, RAF
EEEMNT, BLBEMMMZFRIEN,

LEAEE )0 book_id Fl user_id FIBXE EHE, user_id o1 I, %5 book_id Jg 1000 HJH£E, $THAY 5 Ry
A,

£ sqQL FEFHPEITFMBIRGI A :

INSERT INTO ‘ratings’
(“book_id*, “user_id', “score’, ‘rated_at’)
VALUES
(1000, 1, 5, NOW())
ON DUPLICATE KEY UPDATE “score” = 5, “rated_at’™ = NOW();

£ Java REFTBFETFMNAIRSGI S0 :

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource

try (Connection connection = ds.getConnection()) {
PreparedStatement p = connection.prepareStatement("INSERT INTO ‘ratings” ( book_id", ‘user_id
— °, 'score’, ‘rated_at’)
VALUES (?, ?, ?, NOW()) ON DUPLICATE KEY UPDATE ‘score’ = ?, ‘rated_at’™ = NOW()");
p.setInt(1, 1000);
p.setInt(2, 1);
p.setInt(3, 5);
p.setInt(4, 5);
p.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

6.24 HEFF

FEEFHRDPSITHEHRGE, SEFR(EH uroaTe, FH{EH wHERE FANTEEEFT HIVEUE,
EBNRAGEZEHARET WHRES) MIBHE, BIERA—MNER, SREREF—B2HE, E2IEH2
e, X Z2E I TiDB B ANE 5 K/NBR &l Fgtxn-total-size-limit ( BRIAF7 100mB), B—RMEd SHEIEEH, 15
EXFHBUMNERIK (MBS ), WFERXEPR (FMES ), FRIAEREFSHAPERBERTTH IR
E,
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RURE T REMAREIZBEA BRG], ZRGIERT NMANMA#1T SELECT F1 UPDATE BYEE, FER{EIR
B,

6241 wEHEEHEA

B, (RNEMRPNASMANBITAR, /5 — sELecT B, XANEENREMEFUMENEEZEHT
MER, BEEIEMRE, XX seLecT B, FEETEMEMA wHerRe FAITREEZENIIT,

6.2.42 filF

RIFELEM—FE, AP bookshop Mihi#{T T KEMPEEITH, BERERIRITA s AHINENSEBE
WX NERE, KEBRETREPRE I HHHE, AL, RER 5 76187 10 56, FAREXBETSHY
X5E,

X EEN ratings RN Z AT 5 D HIFIEIEH TR 2 1R1E, BEBEME ratings RIGAIN— N5, CAFERTT
EREEWEN T, EALLY, FILATE SELECT RITIREBLEIIVIT, XM LA RNNITHITZ X
B, SHASENHIELIN,

oIgn, {RETLARIE—NR A ten_point, EIEZEEL ) sooL HIFUIFRRE J 10 D HIBIARIR:

ALTER TABLE “bookshop™. ratings’ ADD COLUMN “ten_point® BOOL NOT NULL DEFAULT FALSE;

EE:
Lttt 2 F FFE F 45 EF ool iB ARG FITEIRRAVRENE DY, TiDB BIFTHE DoL W IRIE L ERER
RIELHITH, IEBILLA, THRELLAERAR ADD COLUMN 1BE],

£ Golang 7, MEEHIEFEMUTUTRE:

package main

import (
"database/sql"
"fmt"
_ "github.com/go-sql-driver/mysql"
"strings"
"time"

)

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
¥
defer db.Close()
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bookID, userID := updateBatch(db, true, 0, 0)
fmt.Println("first time batch update success")
for {
time.Sleep(time.Second)
bookID, userID = updateBatch(db, false, bookID, userID)
fmt.Printf("batch update success, [bookID] %d, [userID] %d\n", bookID, userID)

// updateBatch select at most 1000 lines data to update score

func updateBatch(db *sql.DB, firstTime bool, lastBookID, lastUserID int64) (bookID, userID int64)
— A
// select at most 1000 primary keys in five-point scale data
var err error

var rows *sql.Rows

if firstTime {

rows, err = db.Query("SELECT “book_id", ‘user_id" FROM ‘bookshop'.‘ratings™ " +

"WHERE “ten_point® != true ORDER BY ‘book_id", ‘user_id® LIMIT 1000")
} else {
rows, err = db.Query("SELECT ‘book_id", ‘user_id' FROM ‘bookshop®. ratings™ "+
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id® > ? "+
"ORDER BY “book_id®, ‘user_id"® LIMIT 1000", lastBookID, lastUserID)
}
if err != nil || rows == nil {

panic(fmt.Errorf("error occurred or rows nil: %+v", err))

// joint all id with a list
var idList []interface{}
for rows.Next() {
var tempBookID, tempUserID int64
if err := rows.Scan(&tempBookID, &tempUserID); err != nil {
panic(err)
}
idList = append(idList, tempBookID, tempUserID)
bookID, userID = tempBookID, tempUserID

bulkUpdateSql := fmt.Sprintf("UPDATE ‘bookshop. ratings® SET “ten_point® = true, "+
"“score’ = ‘score’ * 2 WHERE (“book_id", ‘user_id’) IN (%s)", placeHolder(len(idList)))
db.Exec(bulkUpdateSql, idList...)
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return bookID, userID

// placeHolder format SQL place holder
func placeHolder(n int) string {
holderList := make([]string, n/2, n/2)
for i := range holderList {
holderList[i] = "(?,?)"
}

return strings.Join(holderList, ",")

BRIENRR, seLecT IHRERINFHITER, RB%EE 1000 fTREEN 10 2% (ten_point J3 false ) FHERY
FHRE, SR SELECT HIRIEELE E— IR SELECT BERMBRAETREZARVNIE, BHIEES, RfE, EARME
FHAIN, WHE score 5UZE 2, F B ten_point i%H true, FH ten_point WEBXRETHIELEFIZFH
mERE, REEMEITHIE, SEHIERIA, BRKEPR time.Sleep(time.Second) B {ESEMIZF
gEE 17, BLEEEHER SR SEGEIR.

1EJava(DBO) H, MEFFEFEUFUTASE:
Java (XIBER 5 :

package com.pingcap.bulkUpdate;

import com.mysqgl.cj.jdbc.MysqlDataSource;

import java.sql.*;
import java.util.LinkedList;
import java.util.List;

import java.util.concurrent.TimeUnit;

public class BatchUpdateExample {
static class UpdateID {
private Long bookID;

private Long userID;

public UpdateID(Long bookID, Long userID) {
this.bookID = bookID;

this.userID = userlID;

public Long getBookID() {
return bookID;

public void setBookID(Long bookID) {
this.bookID = bookID;
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public Long getUserID() {

return userlID;

public void setUserID(Long userID) {
this.userID = userlID;

@Override
public String toString() {
return "[bookID] " + bookID + ", [userID] " + userID ;

public static void main(String[] args) throws InterruptedException {

// Configure the example database connection.

// Create a mysql data source instance.

MysqglDataSource mysqlDataSource = new MysqlDataSource();

// Set server name, port, database name, username and password.
mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqlDataSource.setDatabaseName("bookshop");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");
UpdateID lastID = batchUpdate(mysqlDataSource, null);

System.out.println("first time batch update success");

while (true) {
TimeUnit.SECONDS.sleep(1);
lastID = batchUpdate(mysqlDataSource, lastID);
System.out.println("batch update success, [lastID] " + lastID);

public static UpdateID batchUpdate (MysqlDataSource ds, UpdateID lastID) {
try (Connection connection = ds.getConnection()) {

UpdateID updateID = null;

PreparedStatement selectPs;
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if (lastID == null) {
selectPs = connection.prepareStatement(
"SELECT “book_id", ‘user_id’ FROM “bookshop™. ratings™ " +
"WHERE “ten_point® != true ORDER BY ‘“book_id", ‘user_id" LIMIT 1000");
} else {
selectPs = connection.prepareStatement(

"SELECT “book_id", ‘user_id' FROM “bookshop".
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id® > ? "+
"ORDER BY “book_id", LIMIT 1000");

‘ratings” "+

‘user_id®

selectPs.setLong(1, lastID.getBookID());
selectPs.setlLong(2, lastID.getUserID());

List<Long> idList = new LinkedList<>();
ResultSet res =
while (res.next()) {

updateID = new UpdateID(

selectPs.executeQuery();

res.getLong("book_id"),

res.getLong("user_id")

)
idList.add(updateID.getBookID());
idList.add(updateID.getUserID());
}
if (idList.isEmpty()) {
System.out.println("no data should update");
return null;
s
String updateSQL = "UPDATE “bookshop'. ratings® SET “ten_point’ = true, "+
"‘score’ = “score’ * 2 WHERE (“book_id', ‘user_id’) IN (" +
placeHolder(idList.size() / 2) + ")";

PreparedStatement updatePs

for (int 1 = 0; i < idList

= connection.prepareStatement(updateSQL);

.size(); i++) {

updatePs.setLong(i + 1, idList.get(1i));
}

int count = updatePs.executeUpdate();

System.out.println("update " + count + " data");
return updatelD;

} catch (SQLException e) {
e.printStackTrace();
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return null;

public static String placeHolder(int n) {
StringBuilder sb = new StringBuilder();
for (int i = 0; 1 < n ; i++) {
sb.append(i == 0 ? "(?,?2)" : ", (?,2)");

return sb.toString();

P PingCAP

hibernate.cfg.xml ECE BB :

<?xml version='1.0"' encoding='utf-8'?>
<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">

<hibernate-configuration>

<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://localhost:4000/movie</property>
<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password"></property>

<property name="hibernate.connection.autocommit">false</property>

<property name="hibernate.jdbc.batch_size">20</property>

<!-- Optional: Show SQL output for debugging -->
<property name="hibernate.show_sql">true</property>

<property name="hibernate.format_sqgl">true</property>

</session-factory>

</hibernate-configuration>
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FEE 17, BEEERERSHTSNEGEIR,

XRETHILE#TZRF 5



P PingCAP

6.3 fHBREIE

ItE DI E 45 {5 A3 DELETE sQL iBA), ¥ TipB ARAVEUE#H1THIER, MNRFBEEEF S MFRITEIEIE, "TUAEBEFER
TiDB FTTL I BE,

63.1 TEFIAZED
FEREATIEZA, FHREESUTEN:
- {5/ TiDB Cloud (Serverless Tier) )% TiDB %Eio

- FZEIEERIVE L, FRIRBIEE. RIER. SR ”RERSI.
- BB LIET T HIFR.

6.3.2 SQLiIEi%

TESQLH, DELETEEAI—RR AT :

DELETE FROM {table} WHERE {filter}

S8 iR
{table} xB

{filter} ITIEERILACRZMG

ItE AN R DELETE BT A%, 140 HY "] S TiDB AY DELETE iBi%.

6.33 E{EXHK
AT RBERIT S B EN — L REKEK:

- YRATEMBRIBE A F4EE WHERE F ), YN5R DELETE ;&8 WHERE FA], TiDB IFMBRIXNRAMIFIEIT,

- BEMRKREITEAXES) BIBHE, FERHEMFR, XR2E J TiDB BANE S KBRS A txn-total-size-limit
( ZXikJg 100MB ),

- NRIFEEMBRRABIFTELIE, B27)EH pELETE 1BA), MNIZ{ER TRUNCATE B4,

- EEMEEEESIL

- AEERMEMBREIEIZRT, ESSHERRNEENREATHBEE. BE52Z2ENE, XEEL
MFREIE S, ELLTEFITENR, BSWIERFITIRIEIERE,

6.3.4 fIF

BRIFEALRPLARMESEMEERA, EET7TWSHER, ETEMERXERE) AR Brating BIEE, H190,
2022-04-15 00:00:00 Z 2022-04-15 00:15:00 FI%4HE, LLEY, BI{EF sELECcT BRIEEEMRIBUERE:

SELECT COUNT(*) FROM “ratings® WHERE ‘rated_at’ >= "2022-04-15 00:00:00" AND ‘“rated_at® <= "
< 2022-04-15 00:15:00";
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HREBEKRT 1 A%, BEEHEMR,
HREBENT 1 A%, AISETEMRGIZEITHR:

fEsqLH, MFRBUREIRABIGNT :

DELETE FROM ‘ratings’ WHERE “rated_at® >= "2022-04-15 00:00:00" AND ‘rated_at’ <= "2022-04-15

<~ 00:15:00";

£ Java FF, MIBREGHERYRABIGOE :

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource

try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM ‘bookshop'. 'ratings’ WHERE ‘rated_at® >= ? AND ‘rated_at’ <= ?";
PreparedStatement preparedStatement = connection.prepareStatement(sql);
Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);

preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);

preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));

preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

£ Golang 1, MIBRERIERIRBILNT :

package main

import (
"database/sql"
"fmt"

"time"

_ "github.com/go-sql-driver/mysql”

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()
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startTime := time.Date(2022, 04, 15, 0, 0, 0, 0, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, 0, time.UTC)

bulkUpdateSql := fmt.Sprintf("DELETE FROM ‘bookshop'. ratings’ WHERE ‘rated_at’ >= ? AND
> rated_at® <= ?")

result, err := db.Exec(bulkUpdateSql, startTime, endTime)

if err != nil {

panic(err)

_, err = result.RowsAffected()
if err I= nil {

panic(err)

£ python H1, HIBRESIEEIRGIANT -

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",
autocommit=True

with connection:
with connection.cursor() as cursor:
start_time = datetime.datetime(2022, 4, 15)
end_time = datetime.datetime(2022, 4, 15, 0, 15)
delete_sql = "DELETE FROM “bookshop'. ratings”™ WHERE ‘rated_at® >= %s AND ‘rated_at’ <= %
— s"
affect_rows = cursor.execute(delete_sql, (start_time, end_time))
print(f'delete {affect_rows} data')

=z
=]

xR
rated_at FE& o B BAFNAT (8] 2B R Ay DATETIME KBY, (REJLLIARETE TiDB 1R1TEN, 7FER—
NEEE, SXTX, M TIMESTAWP £, BLREFE—1HEE, NTERAENNXES
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B, RARANERIEEFA S,

Foh, FOMysQL —#%, TIMESTAMP FUEZEEIS 2038 & (a]RARIRINN, WREFEEHVEART 2038, 2
iX{SEFE DATETIME 38!,

6.35 THEEEEEIN

6.3.5.1 TiDB GC ¥4l

DELETE {EA)IE1T 25 TioB FIEILZIMIPRERIE, MRIFXLRIBEIRICHRIMER, AJ5 1 TiDB GC (Garbage
Collection) RBFIEANBFERMIAKIE, ELL, {REYoeLeTE BRAHAIMMNBLHEERE.

GCERIANRES, R 100HMAE—IR, BIR cCEHRTEL—MNB A safe_point FIRTEI =, XA E] R ATHIER
1’2, BAaBEwERD, ALk, Tios AL 2N EIEHITIER,

GCHEARTIARNATURARBR, B58%E o HlHIET 7 HEEIFM oC 7B,

6352 BEHMRITES

TiDB (EAAIHERRRERSIFNERE, HLt, AAMENBUERNIRZE, BREUVESISRRIERNERL
BRRE, ReE]AERFHNRENDE, ERATER. ALE Tios ALRUEERIATTERREM saL
MEREMRAL,

6.3.6 =R

FEMPRRPZSITRRIE, sERFoeLete =01, FEM wiere FRITIRFZMIRAVEIRE,

BINRFFZMIRARET (BANES ) MAHR, BIER—MEX, BXERIMR—Ho%E, B
2IE5ER, XZE R TiDB BAEE K/BREI A txn-total-size-limit ( FKINF 100MB ), {RET LATEFR P SX I A AP {E A
B RTTALIRIE,

RIRM T MBS M AREIZEIAMBREIRA, ZROIER T NMAIAIEIT SELECT # 0ELETE KY4EE, STAUIEIR
il

63.6.1 WS EMIRIEIA

FERBIN A I ARBVEIA R, 485 — DELETE iBA), {EF wHERE FAENTIEFEMIBRAYIT, FER L1viT PR
BORBREIEIE SR 5L,

6.3.6.2 ItEMIFREIF

RIREMESENBEAN, RETIWSER, SEMIRIXERE RBIFTBrating FIEIE, 5190, 2022-04-15
<+ 00:00:00 2 2022-04-15 00:15:00 FIEUE, HBEE 15 n#HA, BAT 1 AZFMIEHBA, R EEREWT
R A 7 Bt TR :

fEJava H1, HEMFRIEFEMUTUTARE:
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package com.pingcap.bulkDelete;

import com.mysql.cj.jdbc.MysqlDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sql.SQLException;
import java.sql.Timestamp;

import java.util.Calendar;

import java.util.concurrent.TimeUnit;

public class BatchDeleteExample
{
public static void main(String[] args) throws InterruptedException {

// Configure the example database connection.

// Create a mysql data source instance.

MysqlDataSource mysqlDataSource = new MysqlDataSource();

// Set server name, port, database name, username and password.
mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqglDataSource.setDatabaseName("bookshop");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");

Integer updateCount = -1;
while (updateCount != 0) {
updateCount = batchDelete(mysqlDataSource);

public static Integer batchDelete (MysqlDataSource ds) {
try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM “bookshop®. ratings® WHERE ‘rated_at® >= ? AND ‘rated_at’
— <= ? LIMIT 1000";
PreparedStatement preparedStatement = connection.prepareStatement(sql);
Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);

preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);
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preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));

int count = preparedStatement.executeUpdate();

System.out.println("delete " + count + " data");
return count;

} catch (SQLException e) {
e.printStackTrace();

return -1;

8R&ERH, pELETE RS MIBR 1000 {TATIE]ER J0 2022-04-15 00:00:00 ZF 2022-04-15 00:15:00 FIEXE,
£ Golang 7, HEMFRIEFEMFUTAR:

package main

import (
"database/sql"
"fmt"

"time"

_ "github.com/go-sql-driver/mysql”

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()

affectedRows := int64(-1)
startTime := time.Date(2022, 04, 15, 0, 0, 0, 0, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, 0, time.UTC)

for affectedRows != 0 {
affectedRows, err = deleteBatch(db, startTime, endTime)
if err != nil {

panic(err)
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// deleteBatch delete at most 1000 lines per batch
func deleteBatch(db *sql.DB, startTime, endTime time.Time) (int64, error) {
bulkUpdateSql := fmt.Sprintf("DELETE FROM “bookshop'. ratings’ WHERE ‘rated_at® >= ? AND
< rated_at® <= ? LIMIT 1000")
result, err := db.Exec(bulkUpdateSql, startTime, endTime)
if err != nil {
return -1, err
¥
affectedRows, err := result.RowsAffected()
if err != nil {

return -1, err

fmt.Printf("delete %d data\n", affectedRows)

return affectedRows, nil

FREKH, DELETE xS MlfR 1000 1TEY[B]ER S0 2022-04-15 00:00:00 2 2022-04-15 00:15:00 BYELIE,

£ python 1, HEEMFRIZFERMTUTARE:

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=True

with connection:
with connection.cursor() as cursor:

start_time = datetime.datetime(2022, 4, 15)

end_time = datetime.datetime(2022, 4, 15, 0, 15)

affect_rows = -1

while affect_rows != 0:
delete_sql = "DELETE FROM ‘bookshop'. 'ratings’ WHERE ‘rated_at’ >= %s AND ‘rated_at’

— <= %s LIMIT 1000"

affect_rows = cursor.execute(delete_sql, (start_time, end_time))
print(f'delete {affect_rows} data')
time.sleep(1)
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& H, DELETE S22 MilFA 1000 TR [E]ER 0 2022-04-15 00:00:00 & 2022-04-15 00:15:00 HIEKIE,

637 IFESHEMR

=z

pE—
TiDB M v6.1.0 IRAFIAZIFIESE S5 oML iIB A4, 7 TiDB ve.1.0 A R RRAFR T A{E AL,

6.3.7.1 {EAFIE

EEAESSMEMIRR, BRFARIZIESS oM 1ER, FESZHERR, ARENAUSZSHIETFHE.
fREMERNS, BEMERIRLIEZR TIMENS AN,

FLAEERSREF, FERA/ID, BN, EHBRENIESSHEYE, EREFHISERTENGR (WHIE
EXE)

6372 IEFESMEMER sQL 1EE
EESHEMFREY soL EEI T -

BATCH ON {shard_column} LIMIT {batch_size} {delete_statement};

W

10 sk
{shard_column} IEESHEMFRAIKI 2T
{batch_size} EESZHEMBRAVEH RN

{delete_statement} ﬂﬂu@ﬁiﬁﬁl

LEAMX B RIFESHEMPRIE RAE, 1FANIEHRISE Ti0s KIIEFESS DMLIES],

6373 IFESMHEMIRERTBG
A EFHEMIREFiARAAE, IMERANT sQuIBRI#ITIESSHEMER:

BATCH ON ‘rated_at® LIMIT 1000 DELETE FROM ‘ratings’ WHERE ‘rated_at® >= "2022-04-15 00:00:00"
< AND ‘rated_at® <= "2022-04-15 00:15:00";

6.4 {EFH TTL (Time to Live) & HAMIFSR T HA#03E

Time to Live (TT) 2 T 1T ARV E A F HRIZHIREE, @I hRIRE 7L EME, mos A]AREM BN EHF
ERPITEARGRE. LINREE— LRI UBMTEFMEZE. B,

TLERNERZES:
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- EHAMIPRIGUERD, FEMUEICR
- EHAMPRAFRHNEITE
- BaniilbRit BRI FEIEER

TILRITTH B AR MELIZEAHMRT, BMAFPEARTELNFERFEZNRIE, TLRUR
FEf, HERMDEARNERESEIARER DB server TR L, HITFHTMIREIE, L HRNRIEFAEITHALIE
SENMER, IR UGEERETET, ERiRihARAIRERX 2R —ERIERIZRITENGE, EZIE
HIEN#HEaLIBIESBIER,

we:

ZINBERSLIEE, FEBINEEFIMERFER, TTL FiATE Serverless Tier clusters {8 FE,

6.4.1 iBi%

{RBT BAEIT CREATE TABLE B ALTER TABLE iBA)JREZE R TTL IHEE,

6.41.1 BIERE L EMR

- BIE—NRE L EMHRIR:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at™ + INTERVAL 3 MONTH;

FEMGIFRIET —KKR t1, HIBTET created_at 9 TTL KIBT[E)T, RERIIEMICIER G, BN, ©
R8T INTERVAL 3 MONTHIRE TRAPITHRKFENEIA 3 MNA, BT TIHRKITHHBEREZE
[

- IRE TTL_ENABLE BRI B E X A IR B AR RITNE :

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at™ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF"';

UNER TTL_ENABLE {RiZERL T oFF, MIEMEIRE T HM TTLIEIN, HRIREASEMBEETIEUE, YT
—/MEE T TILEMAIFR, TTL_ENABLE TERRE R FEIA T N,

+ AT 5 MysQL RE, (RA]CAEREREERIRE TTL:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) /*TI[ttl] TTL = “created_at™ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF'*/;
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fE TioB MR, (ERARE L BMAIERIEEREE L EFNH). & wysqL MR, SENBIRERE
FHARE, HEIREENR.

6.4.12 (BRI TTLEM

- BIERIY TTL B

ALTER TABLE t1 TTL = ‘created_at™ + INTERVAL 1 MONTH;

FEMEAIEZIFHENEERE TTL BHIR, B2 h—KIE L ARKN LB,
- EBYH{EEQ TTL ZRAY TTL_ENABLE {H:

ALTER TABLE t1 TTL_ENABLE = 'OFF';

- BRR—IKREVFTE TTLEME

ALTER TABLE t1 REMOVE TTL;

6.4.1.3 TTL FIBURLRIAIEINE
TTL B BAFISUB L R BN E— 2 fER, AT RAFE IR ERG):

« {5 DEFAULT CURRENT_TIMESTAMP 3RIETE F —FIBVEKIAE RZITEVCIERTE], FAIX—FUIER TTL BV
8%, IFEATa)EIT 3 N EIRIGHARiC T ER :

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
) TTL = ‘created_at”™ + INTERVAL 3 MONTH;

- BER—IIMEMERZITHI IR B EHET (8], FAX—FUER 1L fES(E]S!, BIERAT Bk FhY
B85 3 4> B RIRF ARC T EA

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,
) TTL = ‘created_at”™ + INTERVAL 3 MONTH;

6.4.1.4 TTL FI&ERYL T
TTL B AFNAE RS ( SEIRYSFME ) —EFER, ARFAFEIMNE ZE00THERMM), Fla0:

CREATE TABLE message (
id int PRIMARY KEY,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,

image bool,
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expire_at TIMESTAMP AS (IF(image,
created_at + INTERVAL 5 DAY,
created_at + INTERVAL 30 DAY

))
) TTL = “expire_at"® + INTERVAL 0 DAY;

ERBAIFERLA expire_at FISRIEJid BARTY 8], FiRBIBEELERIEE., MREE R, Ws XETH, &
SRFA 30 RiGiTHA,

TTL IR BT BAFN jsoN 2B — 2, 514M:

CREATE TABLE orders (

id INT NOT NULL AUTO_INCREMENT PRIMARY KEY,

order_info JSON,

created_at DATE AS (JSON_EXTRACT(order_info, '$.created_at')) VIRTUAL
) TTL = “created_at™ + INTERVAL 3 month;

6.42 TIL{FE

RFFKRET mLEMMR, 0B ARREMBAEESESKBFELHNKIE. FITUETREEZEE
Btido_ttl_job_run_interval REEXESHWRITEL, tLNEBEL TEMNETHEEFEEIZRENE 24
NIRRT —IX:

SET @@global.tidb_ttl_job_run_interval = '24h"';

K&
o

MRBREIETLESHNIT, BRTEINIREREBE M TTL_ENABLE="0OFF' b, HAJU BT IRELF T
tidb_ttl_job_enable X FAENEEEH TTLESHIMIT,

SET @@global.tidb_ttl_job_enable = OFF;

ERELRT, RUREFERAATESRKNEANRERRAEEEN TLES, ERFTNRELZEE
Etidb_ttl_job_schedule_window_start_time Fltidb_ttl_job_schedule_window_end_time 3R¥§E Bt [8]& O,

tean:

SET @@global.tidb_ttl_job_schedule_window_start_time = '01:00 +0000";
SET @@global.tidb_ttl_job_schedule_window_end_time = '05:00 +0000";

FREARAEE U EIIEE 1 83 s SIEE LTS, HiAS R T EEOIEE H 00:00 +0000 F)
23:59 +0000, BIARFFIERERIESIRE,

643 MES5ER

TiDB S TEMRE TTL BUIZITAHME R, FH7E Grafana BIR{t 7B X IENRAIRTMILEIR, {R7]BATE TiDB -> TTL BYEHR
TEIXEEE, IBFRFIEN ios EBMITIEFRIERTM TTL 245,

644 TEHFRBM

ERSLRYFME, TTLIFIEERNAFRAEIE BR, TiDB Lightning, TiICDC ERMBIESEASHURES TE,
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6.4.5 fEFIFR!

Brl, LR TR

- ARTHEIRRR CIRE TLEY, BERMIENRNEEIRRR,

- BB L EMRRASFHEAMBORWERKEMRS A,

« NMRIEFFE T HAEIE ST BN MIRR, (T HAEUIBR R MR AV B EUR F e /R B E S EE A BRFIEEE .

- BRIBEANRIEEESEIR REETER — 1 TiDB Server T RIETT, REFRLIZRT (LLIMRIFRIRIIE
sL) FIRERFEAEMEEM I, LRl BRERERERLIL,

6.5 FTALIEiER)

MAIREAR —MF S MUBSHRAER squ iIBAHEITERILAIER, Bl souiBRASSRHTIHNE, |
ARAERF soL iBERIAY:

- T2t ARSEINEAEENE, FTUBERT soUEAREHIXEE,
- EBE: EAIESIME Tios IRt TISCREAT, BEMITRFZEERSH, TE 7T oL ET. HHEsoLiEa
TR AR R SRS,

ERERSTPINAIEFT, sQUIBFMRPIAKANER), FICAMERBRA sou iBAIRTMENNAREFNBIEE
1, FRCAMERMIEERARRERKZ—,

6.5.1 SQLiBi%

RN ECE. ERARBERAIZERN soL iEiE.

6.5.1.1 BIEMAIEER

PREPARE {prepared_statement_name} FROM '{prepared_statement_sql}';

g 1
{prepared_statement_name} FRALIBIEA) BHF

{prepared_statement_sql} FRALIBIER] sQL, CAZEIZH ARSI S AIRF

{Re] &7 PREPARE IBRIFKISEZE R,

6.5.1.2 {FAMAIEIER

AR ERNFIERRFRZEF IS, B, FEEA ST BARETER, # execute BRAAMAIEE
l':Uo

SET @{parameter_name} = {parameter_value};
EXECUTE {prepared_statement_name} USING @{parameter_name};
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28 ik
{parameter_name} Fﬁfhégﬁﬂfz
{parameter_value} HAF&8E

{prepared_statement_name} FUSIEBERIBH, FHCIETNLIFIETPEXHBH—

{Re]EE EXECUTE IBRIFKBEZE R,

6.5.1.3 MHBRFAALIEIER

DEALLOCATE PREPARE {prepared_statement_name};

e ik

{prepared_statement_name} FUSCIRBERIBH, FHCIEMLIFIETPEXHBH—

{RE] &% DEALLOCATE IBRAIFABESZE,

6.52 filF
A AERAMLIEIER, TRERRIEFBEAZIER M=HRA,
6.52.1 EiAR G

W'J!Zl], %gﬁi’ﬂBookshop R , id R 1BEFE,
$/A sqL EiRRME:

PREPARE “books_query® FROM 'SELECT * FROM ‘"books' WHERE “id® = ?';

BITERM:

Query OK, 0 rows affected (0.01 sec)

BITERR:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_query’ USING @id;

BITER P

R e R e ettt e it N +
| id | title | type | published_at | stock | price
Fomm oo - g [ R i [ S, Fomm oo +
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| 1 | The Adventures of Pierce Wehner | Comics | 1904-06-06 20:46:25 | 586 | 411.66 |

o B i R e R R - e +

1 row in set (0.05 sec)

{5 Java BE1RRF:

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM “books®
— WHERE “id" = ?");
preparedStatement.setlLong(1, 1);

ResultSet res = preparedStatement.executeQuery();

if(!res.next()) {
System.out.println("No books in the table with id 1");

} else {
// got book's info, which id is 1
System.out.println(res.getlLong("id"));
System.out.println(res.getString("title"));
System.out.println(res.getString("type"));

}

} catch (SQLException e) {
e.printStackTrace();

6.522 HARHA

T2 {EFbooks & J9f5l, EEHHEAN— title JJ TiDB Developer Guide, type JJ Science & Technology, stock
<> 79100, price }9 0.0, published_at A HEABIZH AR ] WP EFES, FEEEFEMR, books RINEHEESR
AUTO_RANDOM B, TEHEEE, MRIMFWEABIBEART#E, FINEBARIE—TTHRES BIE[BANSE
XxER.

A sQL i A KR RGN T -

PREPARE ‘books_insert® FROM 'INSERT INTO “books™ ( title’, “type’, ‘stock’, “price’,
— published_at™) VALUES (?, ?, 2, ?2, ?2);";

BITERR:

Query OK, 0 rows affected (0.03 sec)

SET @title = 'TiDB Developer Guide';
SET @type = 'Science & Technology"';
SET @stock = 100;

SET @price = 0.0;

SET @published_at = NOW();
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BITERM:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_insert® USING @title, @type, @stock, @price, @published_at;

BITER M

Query OK, 1 row affected (0.03 sec)

{£F3 Java A RIRROIANT

try (Connection connection = ds.getConnection()) {
String sql = "INSERT INTO ‘books™ ("title’, “type’, “stock®, ‘price’, “published_at’) VALUES
— (2, 2?2, 7?2, 7?2, ?2);";

PreparedStatement preparedStatement = connection.prepareStatement(sql);

preparedStatement.setString(1, "TiDB Developer Guide");
preparedStatement.setString(2, "Science & Technology");
preparedStatement.setInt(3, 100);
preparedStatement.setBigDecimal(4, new BigDecimal("0.0"));

preparedStatement.setTimestamp(5, new Timestamp(Calendar.getInstance().getTimeInMillis()));

preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

BILAEER, joBc BREE TR IEAMNEGRER, MAZMENAEREFERMAIEEAMEIZE. £
F. MpRE. BERIERZ, B T0BIRE MysQL X, TEZEFim{ER MysQLDBC Driver T 2H, HEKIA
EEHIEFAE RBHHMLIEEDEN, MEERAEFIHRNMAIEER, MEEXIUTEREED, KREE
JDBC K TiDB ARFZBIRTIAMIE BRI YE, REMNERZS THRERE:

S8 YEF EE= WEFECE
useServerPrepStmts ERERRS IR BT IEER T AEEEZ XERMAIEIEDR true
cachePrepStmts ErineBEEmAIEER useServerPrepStmts=true Ay true

prepStmtCacheSqlLimit  FRALIBERIERAK/IN ( ERIA 256 F4/F) P IBIBRIKTF 256 /AT FRSLFRFNALIEIBRIK/NE
prepStmtCacheSize VAL IBIERIRAREENE (Mih255%) TAIBEaIE KT 25 %6+ LR IBE A SN ER

FElt e — N R BB RIS )oBC EEF T BECE, LA Host: 127.0.0.1, Port: 4000, FF: root, ZE:
=, ENABUEEE: testffl:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
> prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

~— allowMultiQueries=true

182



P PingCAP

RBRATUEEEAT T, XK
BX Java ITERBRA, AISH:

(7

EROFEABARIES R TEXEM joBc IS,

« TiDB A Java AY BB CRUD N FRF2JF - {3 J0BC,
- TiDB #0 Java Y {E 82 cRUD M FAFEFE - {8 Hibernate,
* Build the TiDB Application using Spring Boot,

7 ZNIEIREY

7.1 BREINR

ERXNETEHRP, FAENBUFAER soL RIFEIEEFRBERITER,

7110 FIRZEl

T E G ESEBookshop XN R FAFEF KN TiDB RS R 2 BHN A,
ERIRAET ZR], MEEHUTESEI(E:
1. #E TipB & 8F (HEFEMEFITIDB Cloud BX TiUP ),

2. & A\ Bookshop N FAFEFFBUTR GG M FN /R BIEHE,
3. % E Tips,

712 EEBEMNEIR

£ Bookshop N FRFZFFHIYERIEE S H, authors RIFM TERNMIERI(ES, FICAEL SELECT ... FROM ... &
G EURE AR S FRIREHE &

£ MysQL Client FZ P ImIIAFHITUT sQL 1BH]:

SELECT id, name FROM authors;

MHERINT:

6357

+
|
+
| Adelle Bosco
345397 | Chanelle Koepp
|
I
I
|
|
|

| |
| |
| 807584 | Clementina Ryan

| 839921 | Gage Huel |
| 850070 | Ray Armstrong |
| 850362 | Ford Waelchi |
| 881210 | Jayme Gutkowski

| 1165261 | Allison Kuvalis |
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| 1282036 | Adela Funk |

| 4294957408 | Lyla Nitzsche |

e R R +

20000 rows in set (0.05 sec)

£ java BE W, FIBAETAR— Author ERE XANAIFRIFENEMESR, RIEHEEANEETE
M Java IBS HPERSEMIEREREF RS A EE, F190:

« B Int BETEFM int HEAIEIE,

« {6 Long KEIBETF M bigint FREAVEIIE,

- {#F short LRITEBIFM tinyint EKEMEUE.
- A string XRIBEF M varchar ZEERYEUE,

public class Author {
private Long id;
private String name;
private Short gender;
private Short birthYear;
private Short deathYear;

public Author() {}

// Skip the getters and setters.

public class AuthorDAO {

// Omit initialization of instance variables.

public List<Author> getAuthors() throws SQLException {

List<Author> authors = new ArraylList<>();

try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("SELECT id, name FROM authors");
while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;
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|

- EFRESRIEEEEZR, ReIAEIE conn. createStatement () iIBAIBIEE— Statement SLEINT R,

- SAJS 1A stmt.executeQuery("query_sql") 73i%[E TiDB R —MUBEZEEX,

- BIREREMNEIREREXFMNE] Resultset HFP, BITB[ ResultSet WRA] LG IR B 45 RERETZI1LE
Bi/ERBY Author ZENR L,

7.1.3 WERHITIFIE

EHEINEREEZ, BEEHABERMEEN ? oSBT wHERE B W B LR HTIEE, MNmikziE
EEWMIEES,

Blgn, MEERRSIER PRI 1998 FHAEMER:

7E sQL B, BILAE A wHERE F AR IR

SELECT * FROM authors WHERE birth_year = 1998;

T Java FBFME, PJABEIEE—1 sou RAEBEFTHEINSSHRNBEERIFT R,

BESHHHER sQLiBEHPHIFE—MAE, ERXFJEAR—NMINEER, AAXSHLNAERFTREE
B9 sQL iEAXPBE,

ERIB X LB, NiZEMPreparedStatement SREFCE BAY Statement,

public List<Author> getAuthorsByBirthYear(Short birthYear) throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT * FROM authors WHERE birth_year = ?;
")
stmt.setShort(1, birthYear);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

714 WEREITHF
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5140, =IBAEE T ERY s iBRIXT authors REVEIEIRER birth_year FUI#E{TFER (eSO HEF, AMFEIRE
FHMERIIR,

SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;

public List<Author> getAuthorsSortByBirthYear() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;
"y

while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));
authors.add(author);

}

}

return authors;
¥
EiRERIT:
B o e e e e m e ma oo [ +
| id | name | birth_year |
R e e R +
| 83420726 | Terrance Dach | 2000
| 57938667 | Margarita Christiansen | 2000
| 77441404 | Otto Dibbert | 2000 |
| 61338414 | Danial Cormier | 2000
| 49680887 | Alivia Lemke | 2000
| 45460101 | Itzel Cummings | 2000
| 38009380 | Percy Hodkiewicz | 2000
| 12943560 | Hulda Hackett | 2000 |
| 1294029 | Stanford Herman | 2000
| 111453184 | Jeffrey Brekke | 2000

300000 rows in set (0.23 sec)
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715 FRBIERLERNE

MRFE Tos VEEHS LR, FTNER LT BORASHAREENIZRE.

SELECT id, name, birth_year
FROM authors

ORDER BY birth_year DESC
LIMIT 10;

public List<Author> getAuthorsWithLimit(Integer limit) throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {

PreparedStatement stmt = conn.prepareStatement("""

SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC
LIMIT ?;
"y

stmt.setInt(1, limit);

ResultSet rs = stmt.executeQuery();

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));
authors.add(author);

}

}

return authors;
}
ERERNT:
R e e R +
| id | name | birth_year |
e el R i il Fom - - - +
| 83420726 | Terrance Dach | 2000
| 57938667 | Margarita Christiansen | 2000
| 77441404 | Otto Dibbert | 2000
| 61338414 | Danial Cormier | 2000
| 49680887 | Alivia Lemke | 2000
| 45460101 | Itzel Cummings | 2000
| 38009380 | Percy Hodkiewicz | 2000
| 12943560 | Hulda Hackett | 2000
| 1294029 | Stanford Herman | 2000
| 111453184 | Jeffrey Brekke | 2000
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B, oo o mm oo +

10 rows in set (0.11 sec)

BYMRERERFBSLN, EFERLUIMTIEAZE, EEMEEEEL4E, X2 1o X LIMIT FEHITR
{LEHILER, (ReTLAEIE TopN #0 Limit PSP THES A,

716 BEEW
MRFEERFHIBRAIERL, MARIBH IR, ReJLAEITEH crour BY BRI SR SR, WE—
MNBREERENRENHIENBABAE—NEFNT#E,

tegni, REBAEWMLF HEMFRILRS, OIS EREARERIRE birth_year FUHITHAE, AEH
AR ESFHENFRRE:

SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors

GROUP BY birth_year

ORDER BY author_count DESC;

public class AuthorCount {
private Short birthYear;

private Integer authorCount;

public AuthorCount() {}

// Skip the getters and setters.

public List<AuthorCount> getAuthorCountsByBirthYear() throws SQLException {
List<AuthorCount> authorCounts = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors
GROUP BY birth_year
ORDER BY author_count DESC;

DN

while (rs.next()) {
AuthorCount authorCount = new AuthorCount();
authorCount.setBirthYear(rs.getShort("birth_year"));
authorCount.setAuthorCount(rs.getInt("author_count"));

authorCounts.add(authorCount);
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return authorCount;
¥
EiRERIT:
R ket R ] +
| birth_year | author_count |
S o m e o - +
| 1932 | 317 |
| 1947 | 290 |
| 1939 | 282 |
| 1935 | 289 |
| 1968 | 291 |
| 1962 | 261 |
| 1961 | 283 |
| 1986 | 289 |
| 1994 | 280 |
| 1972 | 306 |
B A +
71 rows in set (0.00 sec)

BRT COUNT BRiELYh, TiDBIASZ¥F T EMMB R, 1¥1EESE Grour BY REXRE,

72 ZREREE

RBZ2RE, NBAREFEEE—EEIPERISIKRIBUE, XPBRHMER]AET JoIN iIBAIIGF KK B 5K
ROBUEESE—,

7.2.1 Join ZEHY

LEFTIGIEROAR Join BUZEFZZEEY,

7.2.1.1  P93EE INNER JOIN

NERANE AR Rk O LA EE R ERITT.

fFlgn, BMEMERSIRS PIIERRE, FERFEREMIEEIR authors SHEFEE R book_authors H1T
EE,
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table 2 ////

e _

INNER TOIN

R —

9: Inner Join

ETERsQLIBRIYH, BT XEF JoIN FEER AR authors F1FA TR book_authors BIEHEITCARIZE AT
N ITER:, EEREME N a.id = ba.author_id, BAERNEREITRRASEIARERFHNT. &
BE—MEKEBERE T EFIHEE, BLAME authors REFHVNCRIBLEABBEREFYE, BEltthARSHIN
HELEREST,

SELECT ANY_VALUE(a.id) AS author_id, ANY_VALUE(a.name) AS author_name, COUNT(ba.book_id) AS books
FROM authors a

JOIN book_authors ba ON a.id = ba.author_id

GROUP BY ba.author_id

ORDER BY books DESC

LIMIT 10;

ERERIT:

R et R et +
| author_id | author_name | books |
[ R [ S, +
| 431192671 | Emilie Cassin | 7 |
| 865305676 | Nola Howell | 7 |
| 572207928 | Lamar Koch | 6 |
| 3894029860 | Elijah Howe | 6 |
| 1150614082 | Cristal Stehr | 6 |
| 4158341032 | Roslyn Rippin | 6 |
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| 2430691560 | Francisca Hahn | 6 |
| 3346415350 | Leta Weimann | 6 |
| 1395124973 | Albin Cole | 6 |
| 2768150724 | Caleb Wyman | 6 |
B P R [ . +

10 rows in set (0.01 sec)

1£ Java RARERAYRGIANT :

public List<Author> getTop10AuthorsOrderByBooks() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT ANY_VALUE(a.id) AS author_id, ANY_VALUE(a.name) AS author_name, COUNT(ba.book_id)
< AS books
FROM authors a
JOIN book_authors ba ON a.id = ba.author_id
GROUP BY ba.author_id
ORDER BY books DESC
LIMIT 10;
"y
while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("author_id"));
author.setName(rs.getString("author_name"));
author.setBooks(rs.getInt("books"));

authors.add(author);

}

return authors;

7.2.1.2 ZEYMNEE LEFT OUTER JOIN

EHMERDROERPIABERIET, URERIPEBLEERFAHNE, WIREARITLBEHREIEES
TLECAYYT, MER NuLL IETE,
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LEFT OUTER JOIN

10: Left Outer Join

E—EELT, FEFEASKRREMBIENESR, BERATFERNNHRERFZHMESBEUBEST /.
540, 7F Bookshop MFEHIETI, FERT—NFEIEMIENHNRHFBEIIR, EXMEALT, RFIBER]
BEERITSBR2TERMAELN, NMREANERMESSBILEEAELWBEEFESHITIEE, MXHARI2E
=2 0P

ETEASQLIBRIH A, BT LEFT JoIN KPEFFEBAA R books F UL IMNEZEMN A X E5ER ratings #HI1TE
1, MMR books R FPHIFTHEICREPEEFEIRD,

SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

ERERIT:

R ke i e R +
| book_id | book_title | average_score |
R e R et +
| 3438991610 | The Documentary of lion | 2.7619 |
| 3897175886 | Torey Kuhn | 3.0000 |
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| 1256171496 | Elmo Vandervort | 2.5500 |
| 1036915727 | The Story of Munchkin | 2.0000 |
| 270254583 | Tate Kovacek | 2.5000 |
| 1280950719 | Carson Damore | 3.2105 |
| 1098041838 | The Documentary of grasshopper | 2.8462 |
| 1476566306 | The Adventures of Vince Sanford | 2.3529 |
| 4036300890 | The Documentary of turtle | 2.4545 |
| 1299849448 | Antwan Olson | 3.0000 |
R i e R +
10 rows in set (0.30 sec)

EEXREHBRNBECLKXE TRSTESY, A TWIE LTI, 8T sqL iEA)E The Documentary of lion XA
BHIFTB IS A

DELETE FROM ratings WHERE book_id = 3438991610;

BX&EW, {RE%&I The Documentary of lion XA PRAHIMELERESF, (BEREITER ratings B score 1l
THE B ZIRY average_score FI#EIE 7 NULL,

R it ettt +
| book_id | book_title | average_score |
[ e S +
| 3438991610 | The Documentary of lion | NULL |
| 3897175886 | Torey Kuhn | 3.0000 |
| 1256171496 | Elmo Vandervort | 2.5500 |
| 1036915727 | The Story of Munchkin | 2.0000 |
| 270254583 | Tate Kovacek | 2.5000 |
| 1280950719 | Carson Damore | 3.2105 |
| 1098041838 | The Documentary of grasshopper | 2.8462 |
| 1476566306 | The Adventures of Vince Sanford | 2.3529 |
| 4036300890 | The Documentary of turtle | 2.4545 |
| 1299849448 | Antwan Olson | 3.0000 |
R et ettt +
10 rows in set (0.30 sec)

WMRAALERRIRNIERE JOIN ERBEM ? ML REIR T,
£ Java RESMERBIRABIINT

public List<Book> getlLatestBooksWithAverageScore() throws SQLException {

List<Book> books = new ArraylList<>();

try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b
LEFT JOIN ratings r ON b.id = r.book_id
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GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

")

while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("book _id"));
book.setTitle(rs.getString("book_title"));
book.setAverageScore(rs.getFloat("average_score"));
books.add(book);

}

return books;

7.2.1.3 BYMEFE RIGHT OUTER JOIN

BIMNERRLRIARPIABICR, URERIPEBLEERFANE, RELEENER UL BT,

RIGHT OUTER JOIN

11: Right Outer Join

7.21.4 3 XEE CROSS JOIN
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HERFMENIN, ARZEPFAERMARZER (XBMA “BFRER ). RRERFICERD
B-FICRMERMABICREERE, NRERMVICRKE A m ERMICERE I n, WEREFEFTE m*n
FitxK,

7.21.5 Z % ¥ LEFT SEMIJOIN

TiDB 1E SQL iE;A 2 EANZ$E LEFT SEMI JOIN table_name, BEREMTIHXIEE, FERBENMILEE
semi join fEANERIIEM JoIN BETHEKIAIEES R,

722 FRIVEE

FERAFREZEN JoINBEAFH souiRELILZAT, 7 souiBA = AR BAE FrRoM t1, t2 FRIRERMIK
{B KR, WL WHERE t1.id = t2.id FARBEEZRIFRMS. RAICAEEER HRINERER, RIVE
BEaERRNERNANHTER,

723 Join lHXE X

TDB T NI =M EMIRIEIZE L, MUESBBEMEERNMIBEESRSZRERESE Join BIZEWIT.
{RE] BABIT EXPLAIN B A)REBEBER T AIMEXH1T Join,

* IndexJoin
* Hash Join

* Merge Join

R &I TiDB I ML 2SR B RIBREM Join EiZEZMIT, (R EIAEIT Optimizer Hints 3%l TiDB f5£ B B HY
Join EiEEMIT,

B0, {BRi% E XY PR EES ARG sQL £ Hash Join BiEHITER, MMLERHSHEIRBXFEE,
{RBTLATE SELECT XBFFE ML Hint /*+ HASH_JOIN(b, r)*/ (GEE: MRRBZHMNT IR, Hint HHthi%
ERRA ).

EXPLAIN SELECT /*+ HASH_JOIN(b, r) */ b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.
— score) AS average_score

FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

Join BEMEXHY Hints:

* MERGE_JOIN(t1_name [, tl_name ---])

* INL_JOIN(t1_name [, tl_name ---])

* INL_HASH_JOIN(t1_name [, tl_name -*-])
* HASH_JOIN(t1_name [, tl_name ---])
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7.2.4 Join [
AELFRRLBIZRP, SARM jon BARBERL, 1 join BIMITRENZINRES Join MIRFEX, TDB
{3 Join Reorder BIARMATE B NTRH 1T Join BN,

LRI EEEIR Join IRFFHARTSIFAT, {REJLASER STRAIGHT_JOIN iE;%iL TiDB 3B HIH%ER FROM F AR FT{E A
RN F MBS &R,

EXPLAIN SELECT *
FROM authors a STRAIGHT_JOIN book_authors ba STRAIGHT_JOIN books b
WHERE b.id = ba.book_id AND ba.author_id = a.id;

KT B AT THPRBI R T LUBT EE Join Reorder B BN ETWHIT T #2,

725 HRREIE
. FH expLAIN & JoIN TiEHHITIHKI
« Join Reorder ;&N

73 F&Eif

KERFNA 0B PRI FEIHINEE,

7.3.1 1A

EHEREES —MEEFR oL RIAX, BEIFEN, JUE—IERIFERZI-IEENERS
%O

TE4F M Bookshop RIFE S ffiIit F &R NE:
732 FEWER
ERELT, FEWEON MW TF/LMER:

- }REFE18 (Scalar Subquery ), ¥ SELECT (SELECT s1 FROM t2)FROM t1,
« JJREZR ( Derived Tables ), ¥l SELECT t1.s1 FROM (SELECT s1 FROM t2)t1,

o FEEMEMNS ( Existential Test ), 40 WHERE NOT EXISTS(SELECT ... FROM t2), WHERE t1.a IN (SELECT ...
< FROM t2),
- 8k (Quantified Comparison ), R0 WHERE t1.a = ANY(SELECT ... FROM t2),

« ERLERICEFIRERIYFEH, A WHERE t1.a > (SELECT ... FROM t2),

733 FEIENHE

— &SRR, LS FERD IKELKFEE ( Correlated Subquery ) FITE X BXFZ 18 (Self-contained Subquery) H K
2, TiDB WF XA FEITHILIEARNRA—H#/,

RS AR FERMNKIBEET FERSTRESIA TIHNEERII,
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7331 LREBEFENE

WFRHFEEFEREBRIEER (/>=/</<=/=/1=) BIFRX LT XK FEBNS, REFERRIFEHT
—R&W, ToB EEMMITIHIMEBRSEABEFERNEHEE,

Bgn, BEE authors REARFEMR KT 2T ERIIER, oI LAIBETIE FEIRE I ELIRIEFIVIRIELR
RS

SELECT * FROM authors al WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > (
SELECT
AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age
FROM

authors a2

7£ TioB T LR B RHRHRR ERIT RN EFEIR:

SELECT AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age FROM authors a2;

BRIEMFRINGR D 34, BSRTIIFIN 34, 4 FFREEERERRNFEN,

SELECT * FROM authors a1
WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > 34;

GITERA:

R it L Feommm - - Fem - - - R ket +
| id | name | gender | birth_year | death_year |
R e Fm e - R R R +
| 13514 | Kennith Kautzer | 1 | 1956 | 2018

| 13748 | Dillon Langosh | 1 | 1985 | NULL |
| 99184 | Giovanny Emmerich | 1 | 1954 | 2012

| 180191 | Myrtie Robel | 1 | 1958 | 2009

| 200969 | Iva Renner | 0 | 1977 | NULL

| 209671 | Abraham Ortiz | 0 | 1943 | 2016

| 229908 | Wellington Wiza | 1 | 1932 | 1969

| 306642 | Markus Crona | 0 | 1969 | NULL

| 317018 | Ellis McCullough | O | 1969 | 2014

| 322369 | Mozelle Hand | 0 | 1942 | 1977

| 325946 | Elta Flatley | 0 | 1933 | 1986

| 361692 | Otho Langosh | 1 | 1931 | 1997

| 421294 | Karelle VonRueden | 0 | 1977 | NULL

FFEFEEMRAESERAMIEL FTHEXRERIFEH, tos RFEEITRENENBIRARGEIFHIN
1TiEgE, RATNET A FERBXNAEET R TRESHISSIMAT,
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734 KEXFEWNE

WFRBEFEWNS, ATAENTFERSIRIEERNT, FERFENINEEBRINE—1TEHRIT—
B, HMRRFRRIEERRE—TANER, BAFERBIWNIT—THR, ISHERNFTERRE
EN[:NIEIE NI N

FILLEAIEEIER, 0B KB KBKFEMEXREX, AT HIEE LRSEBNER,
fan, RIRBEEHBLEATHERRMEINFRIFIIFENINER, souiFRRIUXEFS:

SELECT * FROM authors a1l WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > (
SELECT
AVG(
IFNULL(a2.death_year, YEAR(NOW())) - IFNULL(a2.birth_year, YEAR(NOW()))
) AS average_age
FROM
authors a2

WHERE al.gender = a2.gender

TiDB FEAL IR Z SQUIBRIR SR HILE A FMHY Join Eif:

SELECT *
FROM
authors af,
(
SELECT
gender, AVG(
IFNULL(a2.death_year, YEAR(NOW())) - IFNULL(a2.birth_year, YEAR(NOW()))
) AS average_age
FROM
authors a2
GROUP BY gender
) a2
WHERE
al.gender = a2.gender
AND (IFNULL(al.death_year, YEAR(NOW())) - al.birth_year) > a2.average_age;

ERBRESK, EEMFALYET, BIVERRNEEEIFNSENEZN, REBREITRBEFEIRRIITE
i,

735 Y RERIEFIE
- FERMEXPMRIL
- XBXFEIREXRE
- TiDB HAYFE BRI AR
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74 HTIEIE

HEMERMBERAN, FEFLEL 901" WANREBIFMEZMED,

741 WERERHITHT

7ETiDB HH, BIUFRA LIMIT IBAIRSIIM A TIThEE, BN TIBRASEN TFIR:

SELECT * FROM table_a t ORDER BY gmt_modified DESC LIMIT offset, row_count;

offset RRECIRICTKEL, row_count RRETIICRKEL, BRILEZ4h, TiDB 3245 LIMIT row_count OFFSET offset
1Bi%,

PRIEBAAERAEZEFEREMHEF REVIE REUE, ERH IE BRI &N %1813 oRDER BY iBRIFEEE 1A
FERMHEF A,

5190, TEBookshop MFAAHH, FEEBRFTPEIRUSTINERNIREILAF, & LT 0, 10188, {EF]
LAREIFIREE 1 IMPEFER, BIIFHRSE 10RIER. KEE 201ER, Mok ETLARRL LIMIT 10, 10,
WML S H#E,

SELECT *

FROM books

ORDER BY published_at DESC
LIMIT O, 10;

£ Java AR NBIEFEY, BiRfEFMelinEEIFS 0148 page_number F1 8 D1RVEIE SR %Y page_size,
MARBIEIAIERE offset, ELEHITHIBESRNFIZEN Hi 1T — L5k,

public List<Book> getlLatestBooksPage(Long pageNumber, Long pageSize) throws SQLException {
pageNumber = pageNumber < 1L ? 1L : pageNumber;
pageSize = pageSize < 10L ? 10L : pageSize;
Long offset = (pageNumber - 1) * pageSize;
Long limit = pageSize;
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, title, published_at
FROM books
ORDER BY published_at DESC
LIMIT 2, ?;
"y
stmt.setlong(1, offset);
stmt.setlong(2, limit);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
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book.setPublishedAt(rs.getDate("published_at"));
books.add(book);

}

return books;

742 BFERFRRNS DI AIE

HHLE05 TIEST soL —RREFIEMELEIE—F3|THIF, BRA UMT BETH offset, HEE(THIRS
NE. ARENASREMINEST, NTSRRENATER, BR, LH0ENE: BFEENER
SENE—B3HTHF, BERNNESSHFNTANANS, LRLHBES ROBIBRERAN,
eR TS HERR,

FEBNMR—HE RIS TSR

2R soU KIS THHALIE, TBARIRIN T & Wit (T

BEBREREERIESF, ABRRE DR rownunber () WE—THRIBLRITS, BERRRARNLE
REFNAEANTSHTHE, RATHHSHNRMENBAE,

SELECT
floor((t.row_num - 1) / 1000) + 1 AS page_num,
min(t.id) AS start_key,
max(t.id) AS end_key,
count(*) AS page_size

FROM (
SELECT id, row_number() OVER (ORDER BY id) AS row_num
FROM books

) t

GROUP BY page_num

ORDER BY page_num;

BRERWNT:

R et Fem e R e +
| page_num | start_key | end_key | page_size |
Fteom - = L R el Fem - - +
| 1 268996 | 213168525 | 1000 |
| 2 | 213210359 | 430012226 | 1000 |
| 3 | 430137681 | 647846033 | 1000 |
| 4 | 647998334 | 848878952 | 1000 |
| 5 | 848899254 | 1040978080 | 1000 |
| 20 | 4077418867 | 4294004213 | 1000 |
o - = R ettt R ] R +

20 rows in set (0.01 sec)
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TR, REZ(FER WHERE id BETWEEN start_key AND end_key iBA)E{HE N9 HIBUREIR], 1EIEUER,
A UE EETEFNSRES, KUSMMEBIRER.

BN, RIBEZMERSE 1 T EMAERENEREE, PG LR 1 TIFTX MY start_key Fll end_key 18
ASQLiBEIEH,

DELETE FROM books
WHERE

id BETWEEN 268996 AND 213168525
ORDER BY 1id;

Elava B HHP, FILAE X — PageMeta ERFERTITER.

public class PageMeta<K> {
private Long pageNum;
private K startKey;
private K endKey;

private Long pageSize;

// Skip the getters and setters.

TE X — getPageMetalist() FiERNEI N TITERIIR, RBEX—NFILMRIENETE S EMIREIE
HFiE deleteBooksByPageMeta(),

public class BookDAO {
public List<PageMeta<Long>> getPageMetalist() throws SQLException {
List<PageMeta<Long>> pageMetalList = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT
floor((t.row_num - 1) / 1000) + 1 AS page_num,
min(t.id) AS start_key,
max(t.id) AS end_key,
count(*) AS page_size
FROM (
SELECT id, row_number() OVER (ORDER BY id) AS row_num
FROM books
) t
GROUP BY page_num
ORDER BY page_num;
DM
while (rs.next()) {
PageMeta<Long> pageMeta = new PageMeta<>();
pageMeta.setPageNum(rs.getLong("page_num"));
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pageMeta.setStartKey(rs.getLong("start_key"));
pageMeta.setEndKey(rs.getlLong("end_key"));
pageMeta.setPageSize(rs.getLong("page_size"));
pageMetalist.add(pageMeta);

}
return pageMetalist;

public void deleteBooksByPageMeta(PageMeta<Long> pageMeta) throws SQLException {
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("DELETE FROM books WHERE id >= ? AND
— id <= ?");
stmt.setlLong(1, pageMeta.getStartKey());
stmt.setLong(2, pageMeta.getEndKey());
stmt.executeUpdate();

NRBEMIFRSE 1 TIRVERE, FIMAXHE:

List<PageMeta<Long>> pageMetalList = bookDAO.getPageMetalist();
if (pageMetalist.size() > 0) {
bookDAO.deleteBooksByPageMeta(pageMetalList.get(0));

RFLEEL D T MR B BEKIE, TUIHS:

List<PageMeta<Long>> pageMetalList = bookDAO.getPageMetalist();
pageMetalList.forEach((pageMeta) -> {
try {
bookDAO.deleteBooksByPageMeta(pageMeta);
} catch (SQLException e) {
e.printStackTrace();

)

R 7 SR T A& T INERV IR T IR E ISR REIRFE, EEWNE T HEIENNE,

743 E5FRROHDTIHAIE

7431 ERERSIR

FFIERRRSIR (XWHH “ERSIARR" ) M=, PIUERARETER _tidb_rowid fFR5TIH key, 53
MG ES BRI ERRPFANARNTGEER,
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EiY:

540 :

SELECT
floor((t.row_num - 1) / 1000) + 1 AS page_num,
min(t._tidb_rowid) AS start_key,
max(t._tidb_rowid) AS end_key,
count(*) AS page_size

FROM (
SELECT _tidb_rowid, row_number() OVER (ORDER BY _tidb_rowid) AS row_num
FROM users

) t

GROUP BY page_num

ORDER BY page_num;

ERERMT:

Fom - = L ] L L +

| page_num | start_key | end_key | page_size |

R B R R +
| 1 1 1000 | 1000 |
| 2 | 1001 | 2000 | 1000 |
| 3 2001 | 3000 | 1000 |
| 4 | 3001 | 4000 | 1000 |
| 5 | 4001 | 5000 | 1000 |
| 6 | 5001 | 6000 | 1000 |
| 7 | 6001 | 7000 | 1000 |
| 8 | 7001 | 8000 | 1000 |
| 9 | 8001 | 9000 | 1000 |
| 10 | 9001 | 9990 | 990 |
o - - R o= Fom - - = +

10 rows in set (0.00 sec)

7432 BFRZ=5|IR

WFRERSIR (XWIFR “R5IBARKR" ), FIUFIA concat REIF S NFIRMEERERIFE I —Nkey, A
[RfERE M RBEFRMS TESR.

FEITNRE, ZE key R—NFAFHR, MUTHEINFHERELSZBEFRN, FEEBEL min Flmax R
BERISEI S TTAEMRY start_key Fl end_key, MREITFHFRERNFERREANEE, (R]AEE LPAD
R TH 2,
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BIgn, BEIY ratings REAEIEHEITH TIHLALIE,

ST LB T EAY sQLiBRIREFRIETIEER. E LR key BY book_id FF user_id FUEBRE bigint KA, ¥%
BAFFTERAARRESREN, BILEFERIE bigint KEIMER KM 19, R LPAD FREEKERTBEIH 0 #b

.

SELECT
floor((t1.row_num - 1) / 10000) + 1 AS page_num,
min(mvalue) AS start_key,
max(mvalue) AS end_key,
count(*) AS page_size
FROM (
SELECT
concat('(', LPAD(book_id, 19, 0), ',', LPAD(user_id, 19, 0), "')') AS mvalue,
row_number() OVER (ORDER BY book_id, user_id) AS row_num
FROM ratings
) t1
GROUP BY page_num
ORDER BY page_num;

ERERWMT
et L R e +
—
| page_num | start_key | end_key
— | page_size |
Fomm oo g g e - +
L
| 1 | (0000000000000268996,0000000000092104804) |
< (0000000000140982742,0000000000374645100) | 10000 |
| 2 | (0000000000140982742,0000000000456757551) |
<> (0000000000287195082,0000000004053200550) | 10000 |
| 3 | (0000000000287196791,0000000000191962769) |
< (0000000000434010216,0000000000237646714) | 10000 |
| 4 | (0000000000434010216,0000000000375066168) |
<> (0000000000578893327,0000000002167504460) | 10000 |
| 5 | (0000000000578893327,0000000002457322286) |
—» (0000000000718287668,0000000001502744628) | 10000 |
| 29 | (0000000004002523918,0000000000902930986) |
<> (0000000004147203315,0000000004090920746) | 10000 |
| 30 | (0000000004147421329,0000000000319181561) |
< (0000000004294004213,0000000003586311166) | 9972 |
Fommmm e g g e +
—

30 rows in set (0.28 sec)
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FRINBZMIFRSE 1 ST ERIFRBETDICR, AIBAHE L3RS 1 DI RZAY start_key #ll end_key 1A sQL RIS,

SELECT * FROM ratings
WHERE

(book_id, user_id) >= (268996, 92104804)

AND (book_id, user_id) <= (140982742, 374645100)
ORDER BY book_id, user_id;

7.5 WE

AEENZE Tios FHIMEINEE,
7.5.1 1A
TiDB ZHEME, MEIR—KEMNR, ZEMNRIGEM H IR ERAY SELECT IBAIE X

- BEAERUNA, RARELSNFERASE, #MRIEEERNBBFEREAENT S,
- FNERMNERERNEX HUE, FJAEEREWEMERERE,

752 BIEME

7E TiDB HH, AJBAIET CREATE VIEWIBAIRGENMRAEZMEIE X HME, HiZFZWNT:

CREATE VIEW view_name AS query;

FER, ENNERHTAESERNUENRER,

BIgn, EZFEESIE BETHR, @B JoIN iBA)IZER books R ratings REIWE THBFIIFDHIHFET
R WTHEREREN, AT ZERIEAEX —MIE, sQuiESITFATR:

CREATE VIEW book_with_ratings AS

SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id;

753 EiEME

MELIRSTRL S, ERILAER seLecT BRI EIN—MRKER—HEIHME,

SELECT * FROM book_with_ratings LIMIT 10;

TiDB FEMITEINMEIEAIR, SWFMERMEIEMERE X seLecT iER), EMAITRABHNERIER,
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754 FEFE

B g TiDB FRAYALEANSZ#F ALTER VIEW view_name AS query; iB;%, {ReJCAUEIT A THFARSMEN “F
%ﬁu:

- % DROP VIEW view_name; iZA)MHIBRIBME, BBiBid CREATE VIEW view_name AS query; iBf)BIEFTE
A R EFHME,
- {#F3 CREATE OR REPLACE VIEW view_name AS query; iBAIEECHEFEMNEZME,

CREATE OR REPLACE VIEW book_with_ratings AS

SELECT b.id AS book_id, ANY_VALUE(b.title), ANY_VALUE(b.published_at) AS book_title, AVG(r.score)
<~ AS average_score

FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id;

755 FRENMLEIMEXER

7.5.5.1 &P SHOW CREATE TABLE|VIEW view_name i&f]

SHOW CREATE VIEW book_with_ratings\G

BITERRM:

Kkkkkkhkkkhkkkkhkkkhkkkhkhhk | oW RRERkkkdkkkkdk ko dkkk ok ok ok ok
View: book_with_ratings
Create View: CREATE ALGORITHM=UNDEFINED DEFINER="root @ %" SQL SECURITY DEFINER VIEW °

< book_with_ratings™ ( book_id", “ANY_VALUE(b.title)", “book_title",

<> average_score’ ) AS SELECT "b’. id" AS “book_id’,ANY_VALUE('b". title’) AS °

<> ANY_VALUE(b.title) ,ANY_VALUE( b’ . published_at') AS ‘book_title ,AVG('r'. score

<5 ') AS “average_score’ FROM “bookshop'. books™ AS “b" LEFT JOIN “bookshop™."

< ratings® AS ‘r’ ON "b’. id'="r . book_id® GROUP BY °"b". id"
character_set_client: utf8mb4
collation_connection: utf8mb4_general_ci

1 row in set (0.00 sec)

7.5.5.2 Z51H) INFORMATION_SCHEMA.VIEWS T8

SELECT * FROM information_schema.views WHERE TABLE_NAME = 'book_with_ratings'\G

BITERR:

khkkkhkkkhhkkhkkhhkkhhkhhkkrt 1 row ****kkkkkkkkkkhkkkhkkkhkkkhrk

TABLE_CATALOG: def
TABLE_SCHEMA: bookshop
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TABLE_NAME: book_with_ratings

VIEW_DEFINITION: SELECT "b'. id" AS “book_id',ANY_VALUE( b . title ) AS “ANY_VALUE(b.title)
< " ,ANY_VALUE( b". published_at” ) AS “book_title ,AVG('r . score’) AS ‘average_score’
‘r' ON 'b*.'id'="r

< FROM “bookshop™. books™ AS "b" LEFT JOIN “bookshop®. ratings™ AS
< . book_id® GROUP BY 'b".'id"
CHECK_OPTION: CASCADED
IS_UPDATABLE: NO
DEFINER: root@%
SECURITY_TYPE: DEFINER
CHARACTER_SET_CLIENT: utf8mb4
COLLATION_CONNECTION: utf8mb4_general_ci
1 row in set (0.00 sec)

B’ PingCAP

7.5.6 MRIERALE

83T DROP VIEW view_name; 1BA] R AR E ZEIZMIME,

DROP VIEW book_with_ratings;

7.5.7 [EPRME

RXTERYE, Re]NESRIESEESPHIREETHIT T,

758 ¥ REIEIE

- A

« CREATE VIEW 1B ]

- DROP VIEW iEf]

« A expLAIN EEFHER sQL ATITXI

« TiFlink: {888 Tikv 0 Flink SEE058 — 2R 1L AL =]

FERES

IGETRA] ARIN W R — M EAERERIIEA,
{BRig L ANEBookshop MRS PRFRIMERNN—LIFNR, FTRFERSSI1EM,

76 |

MmXLEREFEME

AEIXMRFERFERIIR, FTBLET FEH sQLIBAM authors R HERFRKAIAT 50 (IFRIE AR

R,

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a

ORDER BY age DESC

LIMIT 50;

ERERMT:
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B’ PingCAP

R et e i e e +
| id | name | age |
[ L Fommmm o +
| 4053452056 | Dessie Thompson | 80 |
| 2773958689 | Pedro Hansen | 80 |
| 4005636688 | Wyatt Keeling | 80 |
| 3621155838 | Colby Parker | 80 |
| 2738876051 | Friedrich Hagenes | 80 |
| 2299112019 | Ray Macejkovic | 80 |
| 3953661843 | Brandi Williamson | 80 |
| 4100546410 | Maida Walsh | 80 |
R e e i +
50 rows in set (0.01 sec)

EHEX so IRFRKIFRGE, FEEFXNTERER, HEF ZEREES S EMERIXARIE. W
REA—MIBIRERSTEMIE, FEIEILRN, FE2ERNAREAFARIEZENRERRIE, M
AJREE—IENSRZERABEEILRT, TFE &ﬁﬂﬁﬁ%¢®F%ELﬁﬁE

7.6.1 GIEIRETER

AT HRIXZE %T¢@F%M*I'mMﬂm0M$¢§AT%ﬁﬁmm,ﬁ?%ﬁiﬁ¢%$%%ﬁ§
Ms, ToB FREREERN—ERMEFEEMNFEILEEZZAWIRIR, ARPEFROPEIERRIES
%%%%Et%ﬁmo

7.6.1.1 IfEPERZERY
TiDB MG R ARG R BRI R
« AR RORE XFIRNBIBRINEHBIRET N, ERTEEFESIERIPEIEIE.

- 2FIRRIRE XITEA o KHAI N, RABIBRWHMESN, ERTERFFESANFEE
1.

7.6.1.2 BlIEAMIGER
ECIERIIGRTRET, (REELHFIEIBERFPRNI_E CREATE TEMPORARY TABLES XFR,

£ sQL #, iB3d CREATE TEMPORARY TABLE <table_name> iBE]EIREIGATTR, BXKIAIGETRAYER HAIGETR,
ERER L FIRIEFTIAE,

CREATE TEMPORARY TABLE top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
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EeIRTIGARE, {RETLAEIT INSERT INTO table name SELECT ... 1iBf], ¥ EARBIREBIMNEREANR
MR B2 A IR 2R 5 R,

INSERT INTO top_50_eldest_authors

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a

ORDER BY age DESC

LIMIT 50;

BITERM:

Query OK, 50 rows affected (0.03 sec)
Records: 50 Duplicates: 0 Warnings: O

£ Java P EIE A HIGET RAVRBIANT -

public List<Author> getTop50EldestAuthorInfo() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
stmt.executeUpdate("""
CREATE TEMPORARY TABLE top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
);
DN

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50;
"y

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;
ey

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));

authors.add(author);
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>
return authors;

7613 BIEEFIEAR

TEsQLA, fRETLAEIIIN L cLoBAL KEFRAER{RFIEIEM R 2B e R, ClIELBIENRNUNERE
ON COMMIT DELETE Rows i, XRIBZEBHIBRIFIBHIBITIEES S ERGHEMIER.

CREATE GLOBAL TEMPORARY TABLE IF NOT EXISTS top_50_eldest_authors_global (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
) ON COMMIT DELETE ROWS;

EN2BIER RS ALKER, MEESFHEE, MUIUET BecIN EXFRESHAR., BNEANEIRTE
INSERT INTO IBRIFITIERLEMRIE, [EJ0 Auto Commit TR, INSERT INTO IBRIMIITLESR, ESSBEMMHIR
2, BEER, 2RIGNROBIBERES

£ lava PIEALBFIENRE, REEI Auto Commit XL XA, £ Java BEHH, RETUET conn.
< setAutoCommit(false): iBRJRILIN, YIRERATME, BILAEIE conn.commit(); EXNHIERER, FS
ERRGEVER, EESTERN 2B RAINEEE S ISR,

public List<Author> getTop50EldestAuthorInfo() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {

conn.setAutoCommit(false);

Statement stmt = conn.createStatement();
stmt.executeUpdate("""
CREATE GLOBAL TEMPORARY TABLE IF NOT EXISTS top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
) ON COMMIT DELETE ROWS;
"y

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50;
RO ¥
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ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;

B ¥

conn.commit();

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

762 BEIRIRER
BT SHow [FULL] TABLES iIBERIR]AEBEZIERIEMN2BIRRR, ERLT LB AR RIESR, TioB E
B8 B ZUHY information_schema. INNODB_TEMP_TABLE_INFO R ARG RIVESE,

flun, REJATE table SR H FEFE £ F MBS TR top_50_eldest_authors_global, BER L EZEEFE
top_SO_eldest_authorsﬁE°

e el R ittt +
| Tables_in_bookshop | Table_type |
g Fommm oo +
| authors | BASE TABLE |
| book_authors | BASE TABLE |
| books | BASE TABLE |
| orders | BASE TABLE |
| ratings | BASE TABLE |
| top_50_eldest_authors_global | BASE TABLE |
| users | BASE TABLE |
g o mmmmmm e oo +
9 rows in set (0.00 sec)

763 BiElRETR

FliRESMEZE, (FEJUEN —REER— M IERREITER:

SELECT * FROM top_50_eldest_authors;

RE] BB 7% A IR ET R P AV RS | BERI E R A
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EXPLAIN SELECT ANY_VALUE(ta.id) AS author_id, ANY_VALUE(ta.age), ANY_VALUE(ta.name), COUNT(*) AS
~ books

FROM top_50_eldest_authors ta

LEFT JOIN book_authors ba ON ta.id = ba.author_id

GROUP BY ta.id;

S5UEBRMAAR, ANIENRHATERN, FEBRTESARERAERNRIIRER, MIREREMMIGRRP
REVEE, E—EREAT, ISEMRRESERNE,

7.6.4 MHBRIGETER

KRN REAREEREERBBENREMEEITENEE, 2RRNRESSEREXBENFRBIE,
ERREGMKARE, FEFNHR

{RBTLA3EIT DROP TABLE X DROP TEMPORARY TABLE iBER)F IR A IRt ZR, FI40:

DROP TEMPORARY TABLE top_50_eldest_authors;

{R3E BT UAEIT DROP TABLE 3¥ DROP GLOBAL TEMPORARY TABLE iBAIFmHiR2BIEETR. Fla:

DROP GLOBAL TEMPORARY TABLE top_50_eldest_authors_global;

7.6.5 PRI

X F TipB TE AT FRINAE LAY —LERRHI, fReT BB FiESE A MG RS Eith Tios THEEFI RS LRSI/
THHIT TR,

7.6.6 I REIEIE

- IEETR

7.7 NHERFTIAL (cTE)

BT SHEME LM, GRESS KX 2000 THES LB, EHASAKENRENZEFERH
E, P squ TR A RIER,

EREN NS YHEENB T NEERNE =TS, BT NEAER G T REFRaENESR,
EX—NSYE, BAE s YPHAREIAR () iEi%, TRE—MENEENS BENERNSE,

TiDB M 5.1 AR ASFF I8 25 ANST sQL 99 ¥R EERY cTe BB I3 E %, IMKIRAFEZAGFI DBA RE & 24\l 531545
sQL BYRER, 1Eaa{CIBRYRTEir i,
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B’ PingCAP

PHRFRAN (5 2—NMabtEIREIERE, BB sQUIERIFSIAZ X, &S squ iBANEMESRITH

Z, 1ETiDB A BEE wiTH iEGRER A HLRTKIAR,
PNHEBRIAR P AL JIEBIIFNEB )AL,

7711 dE&I3RY CTE
BB IFHY cTE FERWN T IBEHITE N |

WITH <query_name> AS (

<query_definition>
)
SELECT ... FROM <query_name>;

Fan, BRiZTBsIEREKN 0 (IERN RS TS L BEE,
EsQLA, aTAIGEET RN HEPAYE] FEX AT sqQLiBa):

WITH top_50_eldest_authors_cte AS (

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age

FROM authors a
ORDER BY age DESC
LIMIT 50
)
SELECT
ANY_VALUE(ta.id) AS author_id,
ANY_VALUE(ta.age) AS author_age,
ANY_VALUE(ta.name) AS author_name,
COUNT(*) AS books
FROM top_50_eldest_authors_cte ta
LEFT JOIN book_authors ba ON ta.id = ba.author_id
GROUP BY ta.id;

ERERWNT:

R et et R +
| author_id | author_age | author_name | books |
R R R R +
| 1238393239 | 80 | Araceli Purdy | 1|
| 817764631 | 80 | Ivory Davis | 3
| 3093759193 | 80 | Lysanne Harris | 1
| 2299112019 | 80 | Ray Macejkovic | 4 |
B R Fomm e e e Fomm oo - +

50 rows in set (0.01 sec)

£ Java FRYREIEOTF :
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public List<Author> getTop50EldestAuthorInfoByCTE() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
WITH top_50_eldest_authors_cte AS (
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50
)
SELECT
ANY_VALUE(ta.id) AS author_id,
ANY_VALUE(ta.name) AS author_name,
ANY_VALUE(ta.age) AS author_age,
COUNT(*) AS books
FROM top_50_eldest_authors_cte ta
LEFT JOIN book_authors ba ON ta.id = ba.author_id
GROUP BY ta.id;
"y
while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("author_id"));
author.setName(rs.getString("author_name"));
author.setAge(rs.getShort("author_age"));
author.setBooks(rs.getInt("books"));

authors.add(author);

}

return authors;

B, FJLAKRILEH “Ray Macejkovic” BIMEET T 4 A, EET cTe E1AR T X 4 X PRIEHEMES :

WITH books_authored_by_rm AS (
SELECT *
FROM books b
LEFT JOIN book_authors ba ON b.id = ba.book_id
WHERE author_id = 2299112019
), books_with_average_ratings AS (
SELECT
b.id AS book_id,
AVG(r.score) AS average_rating
FROM books_authored_by_rm b
LEFT JOIN ratings r ON b.id = r.book_id
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GROUP BY b.id
), books_with_orders AS (
SELECT
b.id AS book_id,
COUNT(*) AS orders
FROM books_authored_by_rm b
LEFT JOIN orders o ON b.id = o.book_id
GROUP BY b.1id
)
SELECT
b.id AS “book_id",
b.title AS “book_title",
br.average_rating AS ‘average_rating’,
bo.orders AS ‘orders”
FROM
books_authored_by_rm b

LEFT JOIN books_with_average_ratings br ON b.id = br.book_id
LEFT JOIN books_with_orders bo ON b.id = bo.book_id

B’ PingCAP

ERERIT:

B P e e e mm e oo e e e mmm e Fomm e +
| book_id | book_title | average_rating | orders |
R et L el R et R +
| 481008467 | The Documentary of goat | 2.0000 | 16 |
| 2224531102 | Brandt Skiles | 2.7143 | 17 |
| 2641301356 | Sheridan Bashirian | 2.4211 | 12 |
| 4154439164 | Karson Streich | 2.5833 | 19 |
R et R i R et R +

4 rows in set (0.06 sec)

EXANSQLIBR], EXT=/CER, cTEsRZBER |, #1TH R

$E7E CTE 3R books_authored_by_rm = FRIFZ{EE ({E&E ID 7 2299112019) FIwREMBEHRK, AB#E
books_with_average_ratings ¥l books_with_orders F4 FIE H XL BAIEHTELFIIT R, HEE T JoIN

BRHITILE.

BF/FRBIR, books_authored_by_rm FEIIE IR SMIT—IX, TiDB KA —RIGR T BN ERFLERH#IT
£87%, Hbooks_with_average_ratings Fll books_with_orders 5| BBt & B 1 M ixEAT =S (8] 2 FRIRENEUE,

IV

SHECARY cTE ERITRRASE, (R AERAVERGE() hint, 1F CTE FERIAREISMNEPER),

PALEIR SMITE,
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7.7.1.2 BBIFHY cTE

BIFR AHRFBIANAT CAMERI M EERITEX

P PingCAP

WITH RECURSIVE <query_name> AS (

<query_definition>

)

SELECT ... FROM <query_name>;

teER 4z BRI F Rl i 3RY cTe R —4A3EIRAREL LK

WITH RECURSIVE fibonacci (n, fib_n, next_fib_n) AS

(
SELECT 1, O,
UNION ALL
SELECT n + 1,

)

1

next_fib_n,

SELECT * FROM fibonacci;

fib_n + next_fib_n FROM fibonacci WHERE n < 10

It

RN

—_
W o un W N = = O

N =
—_

34

10 rows in set

(0.00 sec)

772 ¥ RRIEE

* WITH

7.8 ZENRIARLE

7.8.1 Follower Read

RERENBER Follower Read FEFFENE A FINEE BRI 7%,
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B’ PingCAP

7.8.1.1 &N

7ETiDB HH, HUERLA Region NEAI, NEESRETENT S EH#HITEMEDN, — 1 Region AIUEFES EI
&, BIAX D I— leader FIZS A follower, = leader FRIEIB AR ETLET, TiDB RIFEIRRE S EHE follower,
ZHABR T, TiDB RETER— Region B leader LIS IR, HARAAPFEIZENIA S Region T3 leader FIRE
SKAN BN RGIZENR RS, /2 Follower Read TN HER] BH R PEA leader BB, F HiBIEEZ 4 follower Z [8]
1E R, EEHEABRKAZHNELEE

7.8.1.2 {aIBH{EF

78121 ALIEHRS

'R =] BATE TiDB Dashboard ;i & =] fR (¢ D1E & @i o] LB 55 DT IR N A T2 R B 1Z7E R = Region, {/RE]
BB AE T IEFRIEIRAE o 1R E Read (bytes) B Read (keys) BB B FAIEEINSA Region,
MNRAMHEFAERSRIE, (Re]LAEE Fi% ios a0 A BESTH#HITE—HE, WENNAEFREZEE L
BRRSINTE,

WRIEER SR A R E NI ABER, Re]UAEIREIT Follower Read TNEEIFIEEE R BIFAIT1

159187 %1 follower region,

7.81.22 RALEEIEROEERIIER

R Tios R EBMX HEBHFEBROLIEN, — Region WARRIAD HEANBIMX SEEAR L, Lhit
a] BAIE I B2 & Follower Read JJ closest-adaptive BY closest-replicas ik TiDB {55 M HEIRIEIB RO ITIEE
£, R AKIEPHEIRIRIFRIERFREFH, BIKEIERISE Follower Read,

7.8.1.3 FF /3 Follower Read

TESQLH, {REJBAIEZEE tidb_replica_read BE ( BRIAJD leader ) IR E JJ follower, leader-and-follower,
closest-replicas ¥ closest-adaptive F1/3 TiDB % Follower Read LHAE :

SET [GLOBAL] tidb_replica_read = 'follower';

R BAXEIT Follower Read fEFFS T\ TR ZZEME S M T3,

£ Java IBS HA, BJATE X — FollowerReadHelper 22T F 2 Follower Read LIHE:

public enum FollowReadMode {
LEADER("leader"),
FOLLOWER("follower™),
LEADER_AND_FOLLOWER("leader-and-follower"),
CLOSEST_REPLICA("closest-replica"),
CLOSEST_ADAPTIVE("closest-adaptive");

private final String mode;

FollowReadMode(String mode) {
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this.mode = mode;

public String getMode() {

return mode;

public class FollowerReadHelper {

public static void setSessionReplicaRead(Connection conn, FollowReadMode mode) throws
— SQLException {

FollowReadMode.LEADER;

PreparedStatement stmt = conn.prepareStatement(

"SET @@tidb_replica_read = ?;"

if (mode == null) mode

);
stmt.setString(1, mode.getMode());

stmt.execute();

public static void setGlobalReplicaRead(Connection conn, FollowReadMode mode) throws
< SQLException {
if (mode == null) mode = FollowReadMode.LEADER;
PreparedStatement stmt = conn.prepareStatement(
"SET GLOBAL @@tidb_replica_read = ?;"
);
stmt.setString(1, mode.getMode());

stmt.execute();

TEEZEF M Follower T3 s 1ZBVENIERT , 181T setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER
< ) FiETE E I Session FF/BBETSTE Leader T9 2 ¥ Follower 0 &2 33 1T A 1T ETHY Follower Read THEE, LiEiZhh
FE, SkERIFEFRE,

public static class AuthorDAO {

// Omit initialization of instance variables...

public void getAuthorsByFollowerRead() throws SQLException {
try (Connection conn = ds.getConnection()) {
// Enable the follower read feature.
FollowerReadHelper.setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER);

// Read the authors list for 100000 times.

218



B’ PingCAP

= new Random();

0; 1 < 100000; i++) {

Integer birthYear 1920 + random.nextInt(100);
this.getAuthorsByBirthYear(birthYear);

Random random

for (int i

List<Author> authors

System.out.println(authors.size());

public List<Author> getAuthorsByBirthYear(Integer birthYear) throws SQLException {

List<Author> authors new A

try (Connection conn = ds.ge

PreparedStatement stmt

< birth_year = ?");
stmt.setInt(1, birthYear
ResultSet rs
while (rs.next()) {

Author author

stmt.exec

new
author.setId( rs.get
author.setName(rs.ge

authors.add(author);

}

return authors;

rrayList<>();
tConnection()) {
conn.prepareStatement("SELECT id, name FROM authors WHERE

);
uteQuery();

Author();
Long("id"));
tString("name"));

7.8.1.4 ¥ RRIENE

* Follower Read

« TiDB A o] AL IE

A0 ¥ax3Y

« TiDB Dashboard ;i 2 e] (L T1HE

7.8.2 Stale Read

Stale Read 2 — FPiSZENA L ENIBAR AKIMLEY, iEBIT Stale Read TNAE, RAEMIETE B /8] s SK BN (BT Bl A 152 BN Bz 9
RELEE, NMERERE —BFXLI 2SN RFRIZEEIEIER, SEH stale Read B, TiDB EBIARFE
VOERE—PBIARIZEEE, FLENARERTFERISHNT RILERE

SRR LT, FRERAGR R TS 105 4 PF stle Read TIEE, MRAFHIR TSR
BRSTIEENORIE, H7EF stale Read, BUREMVSET ST RBI NS A ISR,

TioB R TEARA. FSRA. RERA=MRHILY stale Read TNRE, FETFRFFZE—HITNA:
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7.82.1 5IA
FEBookshop MAATEFR Y H, {ReJLAiEd FEM sQLiEA)E R RHHE R BEURENINMNIE:

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITERA:
R e et L +
| id | title | type | price |
R R R R +
3181093216 | The Story of Droolius Caesar | Novel | 100.00
1064253862 | Collin Rolfson Education & Reference | 92.85
The Documentary of cat

|

|

|

| Education & Reference | 356.85
Keven Wyman | Life | 477.91

+

----------------------- -+

| | I

| | I

| 1748583991 | Magazine | 159.75 |

| 893930596 | Myrl Hills |

| | |
N

3062833277

5 rows in set (0.02 sec)

ED IR (2022-04-20 15:20:00 ) BYFIZRA, The Story of Droolius Caesar iX Z</N i HI474& F9 100.0 7T,
FitER, |BREAMZXABRERZIIGE, F21hiEE T E sQLIEAIFXARPIINIESET 150.0 JT.

UPDATE books SET price = 150 WHERE id = 3181093216;

BITERR:

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

HBXERRNBETIRE, RIIEBEILHRN T,

R ke R e L +
| id | title | type | price |
R R R R +
| 3181093216 | The Story of Droolius Caesar | Novel | 150.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
R et R e R et R +

5 rows in set (0.01 sec)

WMRAERNTEFARFTAIEIE, BTLALL TiDB IBIT Stale Read TNEEE 1FIR BRI BE B LT HRRI A SEENIE, R
{£ A58 — B 1A SR R 25 RAVAE R

{BRIR7E Bookshop AT S, FEAF KK BIEIIRIIAY, RNITRENMBIERMEHITER, REAFER
HEBREFEIN RN A RREMONBESR, FIUEE] stale Read BENIRE—TIRFAMANEHE.
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7822 1BAIE5

EsQL, {REJUATE ERMIRMIEEIE R IN_E AS OF TIMESTAMP <datetime> BH)EEBRIEEMESZ
XA FBEINAE,

SELECT id, title, type, price FROM books AS OF TIMESTAMP '2022-04-20 15:20:00' ORDER BY
< published_at DESC LIMIT 5;
BITER R
R e R R +
| id | title | type | price |
R ke R e L +
| 3181093216 | The Story of Droolius Caesar | Novel | 100.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
B R o e e e oo e e e e e oo Fomm oo +
5 rows in set (0.01 sec)

BR T IR EARRRRIRT B b, (RIE AT BAE :

« AS OF TIMESTAMP NOW()- INTERVAL 10 SECOND FR/R1EEX 10 # RIS FTAIEUR.

« AS OF TIMESTAMP TIDB_BOUNDED_STALENESS('2016-10-08 16:45:26', '2016-10-08 16:45:29') ¥ /i 1%
BY7E 2016 £ 10 A 8 H 16 52 45 53 26 #V 2l 29 FYRIBY [BSCEI A R T BEFTRVEN IR,

« AS OF TIMESTAMP TIDB_BOUNDED_STALENESS(NOW()- INTERVAL 20 SECOND, NOW()) TR/~iEZEX 20 #aiZIIL
ERIEY (BT E A R T BEFT RV AL IR,

TEIEBNRE, REIETE) BT 8 BAYSEE AN e B ke T = gibda],

T HARECIETE TioB HA S MNIIREIURESHITEIW, HIBEWBR ZBISHIRE —/\ERET(E), XERAET(E)#E R
FIGC Life Time (BKTA 10 50, BRHIT cC BY, 5L HFiIAT (8] 1% (8] B BBRI{EVE A GC Safe Point, YNRE1H
128} GC safe Point ZBIEHE, TiDB RIRIU T iR

ERROR 9006 (HYO000): GC life time is shorter than transaction duration...

NIRRT EIBLR — N RKRAVATE TR, TiDB RIRIN T IR

ERROR 9006 (HY000): cannot set read timestamp to a future time.

£ Java FRYREIEDTF :

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooks() throws SQLException {

List<Book> books = new ArraylList<>();
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try (Connection conn = ds.getConnection()) {

Statement stmt = conn.createStatement();

ResultSet rs = stmt.executeQuery("""

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

"y

while (rs.next()) {
Book book = new Book();
book.setId(rs.getlLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

}

return books;

public void updateBookPriceByID(Long id, Double price) throws SQLException {
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
UPDATE books SET price = ? WHERE id = ?;
"y
stmt.setDouble(1, price);
stmt.setlong(2, id);
int affects = stmt.executeUpdate();
if (affects == 0) {
throw new SQLException("Failed to update the book with id: " + id);

public List<Book> getTop5LatestBooksWithStaleRead(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, title, type, price FROM books AS OF TIMESTAMP NOW() - INTERVAL ? SECOND
< ORDER BY published_at DESC LIMIT 5;
"y
stmt.setInt(1, seconds);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
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book.setPrice(rs.getDouble("price™));
books.add(book);

}

} catch (SQLException e) {

if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");

} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.println("WARN: GC life time is shorter than transaction duration.");

} else {

throw e;

}

return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (top5SLatestBooks.size() > 0) {
System.out.println("The latest book price (before update): " + top5LatestBooks.get(0).
> getPrice());

Book book = top5LatestBooks.get(0);
bookDAO .updateBookPriceByID(book.getId(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();
System.out.println("The latest book price (after update): " + top5LatestBooks.get(0).getPrice
— )

// Use the stale read.

top5LatestBooks = bookDAO.getTop5LatestBooksWithStaleRead(5);

System.out.println("The latest book price (maybe stale): " + top5LatestBooks.get(0).getPrice
— )

// Try to stale read the data at the future time.
bookDAO.getTop5LatestBooksWithStaleRead(-5);

// Try to stale read the data before 20 minutes.
bookDAO.getTop5LatestBooksWithStaleRead(20 * 60);

BT AR ] LABEBIT Stale Read 12BN E T B Z BIAYIH14E 100.00 TT,

The latest book price (before update): 100.00
The latest book price (after update): 150.00
The latest book price (maybe stale): 100.00
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WARN: cannot set read timestamp to a future time.

WARN: GC life time is shorter than transaction duration.

7.823 EEE5

18T START TRANSACTION READ ONLY AS OF TIMESTAMPiEfR], {Ra]UAAB— MNEFHAEREMNRIEES, %5
S B TR 7 B (8] RiE B L5,

£ sqQL FREY/RAIGN T :

START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;
FiXBIL sqL BRI PEERIMNHE, &I The Story of Droolius Caesar X AR FBHIN AL R B # Z IRV HE 100.0 TT,
SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
BITER R

R ke R e L +
| id | title | type | price |
R R R R +
| 3181093216 | The Story of Droolius Caesar | Novel | 100.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
o - - e R et R +
5 rows in set (0.01 sec)

e/ 8 comnIT; BRIRRES, HFSFERRE, XATUEMZNEIEHE:

R et R et R +
| id | title | type | price |
[ e g [ SR +
| 3181093216 | The Story of Droolius Caesar | Novel | 150.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
R F o e e e R Femm e +

5 rows in set (0.01 sec)

Ejava 1, AIMZEX —PMESHTRZE, FHBESRKA stale Read Was L HERM TR,

public static class StaleReadHelper {

public static void startTxnWithStaleRead(Connection conn, Integer seconds) throws
< SQLException {
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conn.setAutoCommit(false);
PreparedStatement stmt = conn.prepareStatement(
"START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
)i
stmt.setInt(1, seconds);

stmt.execute();

SRGTE BookDAO Y HITE X — MBI E L FF /B stale Read INEERN TS, BN ZAEHRHNPENR, BER
BEEWEIER)HRINAS OF TIMESTAMP,

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
// Start a read only transaction.

TxnHelper.startTxnWithStaleRead(conn, seconds);

Statement stmt = conn.createStatement();

ResultSet rs = stmt.executeQuery("""

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

DM

while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

// Commit transaction.
conn.commit();
} catch (SQLException e) {

if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");

} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.println("WARN: GC life time is shorter than transaction duration.");

} else {

throw e;
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}
return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (topSLatestBooks.size() > 0) {
System.out.println("The latest book price (before update): " + top5LatestBooks.get(0).
— getPrice());

Book book = topSLatestBooks.get(0);
bookDAO .updateBookPriceByID(book.getId(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();

n

System.out.println("The latest book price (after update):
— )

+ top5LatestBooks.get(0).getPrice

// Use the stale read.

top5LatestBooks = bookDAO.getTop5LatestBooksWithTxnStaleRead(5);

System.out.println("The latest book price (maybe stale): " + top5LatestBooks.get(0).getPrice
— ());

// After the stale read transaction is committed.

top5LatestBooks = bookDAO.getTop5LatestBooks();

System.out.println("The latest book price (after the transaction commit): " + top5LatestBooks
— .get(0).getPrice());

HWHER:

The latest book price (before update): 100.00
The latest book price (after update): 150.00
The latest book price (maybe stale): 100.00

The latest book price (after the transaction commit): 150

JEIT SET TRANSACTION READ ONLY AS OF TIMESTAMP iEf], {Ru]UBHRIESH T —IMEZEENETEE
[ ERIEES, ZESEBSETAIRHA07A LB RIZEA LR,

fFlan, =IBlEd FEIXA sQUIFEFBIESN%REI RN, 1BiT As oF TIMESTAWP iBRIFF /B BETS1REN 5
FOBURYH 2 #4E Stale Read IHEE,

SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

AUEEX—IMEZHNTRE, FHRES R stale Read G L HEM TR GIE,

public static class TxnHelper {
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public static void setTxnWithStaleRead(Connection conn, Integer seconds) throws SQLException
— A
PreparedStatement stmt = conn.prepareStatement(
"SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
)i
stmt.setInt(1, seconds);

stmt.execute();

SRISTE BookDAO K FATE W —MBITE R FF /B stale Read INEEMTTIE, TS ZRNSHRFNBETR, BER
BEEEER)FRI AS OF TIMESTAWP,

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead2(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
// Start a read only transaction.
conn.setAutoCommit(false);

StaleReadHelper.setTxnWithStaleRead(conn, seconds);

Statement stmt = conn.createStatement();

ResultSet rs = stmt.executeQuery("""

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

"y

while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

// Commit transaction.
conn.commit();
} catch (SQLException e) {
if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");
} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {

System.out.println("WARN: GC life time is shorter than transaction duration.");
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} else {

throw e;

}

return books;

7824 =IEEF

PR ERALIE, ToB M54 BRAESIAT — NN ARALE tidb_read_staleness, RATE
tidb_read_staleness I FIRE HAIRIEAIFISENMIAEHIETCE, EHUELEE ) int, {ERIE SESSION,
ES1ERF S Stale Read :

SET @@tidb_read_staleness="-5";

tban, MNRZLEMEIRE N -5, TiDB R7E 5 WETESEEA, RIE Tikv BENMNALREABIENELT, &
BROJgEFRI — /1 B8] B,

XK HAS1EE HRY Stale Read::

set @@tidb_read_staleness="";

£ Java F/RBIGAT :

public static class StaleReadHelper{

public static void enableStaleReadOnSession(Connection conn, Integer seconds) throws
> SQLException {
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness= ?;"
);
stmt.setString(1, String.format("-%d", seconds));

stmt.execute();

public static void disableStaleReadOnSession(Connection conn) throws SQLException {
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness=\"\";"
);
stmt.execute();
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7.82.5 ¥ REIENE

« Stale Read JNBERV{EBII=
- {$F AS OF TIMESTAMP 1B;%1ZBYA R $43E
- BT RZETE tidb_read_staleness 1%EX A 5L £ 1E

7.9 HTAP &Eif

HTAP /& Hybrid Transactional / Analytical Processing BI4E S, EARENX £, BIBREFEERRIHE L TIHFIRIT,
E T EIEE &S EEEE W9 J0 Transactional Processing FlI Analytical Processing FlINERSY, MEUEEENRZE
EHIE DL IR E ME RN S & 18, ™ TioB BUEEN °] A ERAIBRZ S FEREE, X AKE
L THBFEEMNREIE, HEEILAFPEREHREMNEIRHEITIN,

£ ToB Y, ENAEEGBESSSAIENITEMESIZE kv SE @ SER D IZ =PI TZ(ES | 2 TiFlash BETR
fiES128, IBTEITTE (Row-Store) 5FTF (Columnar-Store) GBI TE7E, BHIEY, FIFE—NE, 1TENELSES
A2 ouTe IRIAIL, FITEN ATEL D HTAEIE oLAr IR BEMR (L,

ERIBZBIEEETHR, BEENATUFEIFE 108 B HTAP 81, TEIFE— LN BURIER HTAP BE R
5 T ELR.

791 BURES

FEFIRZAE, RPIBAEE tiup demo AR S SAEIMAERREILIE, F10:

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
<> orders=1000000 --host 127.0.0.1 --port 4000 --drop-tables

24 {5 A TiDB Cloud Y Import TNEE S A TR I S IR R B ENHE,

79.2 WO

EERARIEERN, RTHECEBTFERZICROBUE, EBSHINENTEIH, LHETHFWSINEEN,
AJREEFEENEENREEITON, UERBREFLAE-SHIEEMRE,

EERIZNENIHR, EENATNAERARSEBRIMBIENEAFER, EEAEXANERZRT,
AJRFESIMREEWNNERLEE—ITERSEHR. Ml FEENE-—FARNITRENHLEBERT
2, RFREABTABNAEITRERIEAIT - ARER sun, ARH sun ERICEE—EAEBFIAEN
FERA R A6

ATHEAPEITIEZES M, TioB M 3.0 lRAFIAESR I TEORRINE, BORMAE—TRERHTE
TRIEVIEINEESN, TRTENMNREER, EORBENBETETRENASSHRERERSHMRIT
ESEI

S5RERIEMN, BORBEERRBEEREE —EEEMEE:

SELECT
window_function() OVER ([partition_clause] [order_clause] [frame_clause]) AS alias
FROM

table_name
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7.9.2.1 ORDER BY Ff]

f1an: AR AREE DR sun() R R IR REMN E —A BN TRENHLEBNDT

WITH orders_group_by_month AS (
SELECT DATE_FORMAT(ordered_at, '%Y-%c') AS month, COUNT(*) AS orders
FROM orders
WHERE book_id = 3461722937
GROUP BY 1
)
SELECT
month,
SUM(orders) OVER(ORDER BY month ASC) as acc
FROM orders_group_by_month
ORDER BY month ASC;

sum() BRENSTE OVER FRIHFIEIT ORDER BY FAIIBEMHEF AR ZINF I EIBHITEM, BMPERNT:

e A +

| month | acc |

o o +

| |
| |
| |
| |
| |
| |
| 2015-11 |
| 2015-4
| 2015-8 | 9
| 2017-11 |
| 2017-5
| 2019-5
| 2020-2 |
N

13 rows in set (0.01 sec)

SR BIEET —MEM AR (], N RITTRENTEAERITAIAML, a2 it BRI
RENRM T R AR BA LT R KES,

7.9.2.2 PARTITION BY FfJ

EFERBBEER—R, BRIREBIMAFREENHBITRERKER, ARFERHILHEEIE 12
RITEERITEI,

B AR A PARTITION BY FRIMBIBBHILEH#ITHE, WARRENBES AT ENIMITRAEITRERT

=
==
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WITH orders_group_by_month AS (
SELECT
b.type AS book_type,
DATE_FORMAT(ordered_at, '%Y-%c') AS month,
COUNT(*) AS orders
FROM orders o
LEFT JOIN books b ON o.book_id = b.id
WHERE b.type IS NOT NULL
GROUP BY book_type, month
), acc AS (
SELECT
book_type,
month,
SUM(orders) OVER(PARTITION BY book_type ORDER BY book_type, month ASC) as acc
FROM orders_group_by_month
ORDER BY book_type, month ASC
)
SELECT * FROM acc;

ERERNT:

R e i R e +
| book_type | month | acc |
R R et e +
| Magazine | 2011-10 | 1|
| Magazine | 2011-8 | 2 |
| Magazine | 2012-5 | 3 |
| Magazine | 2013-1 | 4 |
| Magazine | 2013-6 | 5 |
| Novel | 2011-3 | 13 |
| Novel | 2011-4 | 14 |
| Novel | 2011-6 | 15 |
| Novel | 2011-8 | 17 |
| Novel | 2012-1 | 18

| Novel | 2012-2 | 20 |
| Sports | 2021-4 | 49 |
| Sports | 2021-7 | 50 |
| Sports | 2022-4 | 51 |
g Fommmmmm oo Fomm e +

1500 rows in set (1.70 sec)

7923 ERESHEOXRN
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BRIEZSh, TioB IRRM T —LIERSHEORL, FICAEEXLR S EMFEDNEM,
fIan, FERIEMNS TERETEHR, EENEA T MMEITHFRIA row_nunber () ERIEXSKILSEI 7 TU AL IR EE

jjo

793 BERMH

L% Tios M T ELENSIRGIEMES A EigSe, FRARREERMHE—IAO, ToBEENBIRLS
KRR BRAEREIES |2

7931 ARBIIFEIER

TiDB ENIAEFRRVTFAES |28 Tikv B1TTERY, RAIDAUBIE IS /2 HTAP BE , EHITRETRAE, @I
F sQL 3 books 5 orders iR TiFlash FUTFRIZAS :

ALTER TABLE books SET TIFLASH REPLICA 1;
ALTER TABLE orders SET TIFLASH REPLICA 1;

BT HIT N ERY sQuiERIR] AE R ios SIS FRIRRHE :

SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'bookshop' and TABLE_NAME =
—  'books"';
SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'bookshop' and TABLE_NAME =

— 'orders';

2 PROGRESS 7! Jg 1 IR/ REISHE TR EIAF] 100%, AVAILABLE 5l 1 RREIARHFIA]H,

R e et e R e e e +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
R R R R ittt e R R +
| bookshop | books | 143 | 1| | 1| 1

R e R R R R e Fom - +

1 row in set (0.07 sec)

R R il R R e e el R il R +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
P Fomm oo Fomm e m oo P Py Fomm e e oo Fommmmmmm oo +
| bookshop | orders | 147 | 1 | 1| 1

R it R el Fomm - - R e ettt Fem - - ke +

1 row in set (0.07 sec)

BIARRINTR ZE, ReILLEEER expLAIN BE)EE TEE OREURD sQL BFIRITIHR, FRELWMMITI
XNEHPEZRHIM T copltiflash] %, i#BH TiFlash 5| ZEZ AR KRIEERT.

BRPIT ARG sqL, BRERWMT:

232



B’ PingCAP

| Magazine | 2011-10 | 1|
| Magazine | 2011-8 | 2 |
| Magazine | 2012-5 | 3 |
| Magazine | 2013-1 | 4 |
| Magazine | 2013-6 | 5
| Novel | 2011-3 | 13 |
| Novel | 2011-4 | 14 |
| Novel | 2011-6 | 15 |
| Novel | 2011-8 | 17 |
| Novel | 2012-1 | 18

| Novel | 2012-2 | 20 |
| Sports | 2021-4 | 49 |
| Sports | 2021-7 | 50 |
| Sports | 2022-4 | 51 |
R i R et i +
1500 rows in set (0.79 sec)

BE M ELRIRRRRITER, MEKRIMER Trash MIBEEMEEE TRAPSMEF ( HHESEKA,
RASENEE ), RENEERAEORYHEEFTENRLEINNRIEHITE2RAM, BEEITEFRY Tk, 51
7Y TiFlash EANE & RAGEX LS AEUES MG E, MXTF kv Rifd, AR E L ERELRS | PRIEHITAT
ZEBMITRRYL, FEEBEEHRSIEER, MEMBENZRE—MREN Trash ME2EL,

7932 IEEEWS|IZE

RE nios RAEAETHARMILEE (o) BaltRIFEAMEEERER SR TiFlash BIE, BREIMER
YA, RFIEERESIHAIEER, EFIREE optimizer Hints BRFAIEE BRFTERMMITSIZE, BRER
MALRMALERTRE, SENREFEELIL.

{RE] BAM& T EAY sQL —HETE SELECT 1B A)AIEIY Hint /*+ read_from_storage(engine_name[table_name])*/ }EXE
BENEZFEANEIRSIZ,

=z

e Y=
1. AMNRIRRER T 318, RN1ZIE Hints Z A HY table_name E{X 7 alias_name, TN Hints &

E3VE
2. B, WAHFRFRIAIVIRE read_from_storage Hint & A CIEFRY,

WITH orders_group_by_month AS (
SELECT
/*+ read_from_storage(tikv[o]) */
b.type AS book_type,
DATE_FORMAT(ordered_at, '%Y-%c') AS month,
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COUNT(*) AS orders
FROM orders o
LEFT JOIN books b ON o.book_id = b.id
WHERE b.type IS NOT NULL
GROUP BY book_type, month
), acc AS (
SELECT
book_type,
month,
SUM(orders) OVER(PARTITION BY book_type ORDER BY book_type, month ASC) as acc
FROM orders_group_by_month mo
ORDER BY book_type, month ASC
)
SELECT * FROM acc;

WR(RIBEE EXPLAIN B EE LHE sqL FIRITITX, RR&EM task SIS EIBTH I cop[tiflash] F cop[tikv]
, XERE TioB EIEBEXNEHMNEHES RN AET ﬁsﬂﬂmﬂﬂr WEIEREMERNES. FTEEH
R, EA tiflash ¥ tikv FES I B BE BT AN ET 5, FURMERRE R 6 RAZE0,

{RBET AT (51548 A TiDB 1%BX TiFlash /NF5 33— 25 7 #% TiDB UN{RDEIR(E TiFlash {E A E1RIS | EE
794 ¥ RIFE

+ HTAP BRI L F35Re

- HTAP JRAIRRIER

- BORE
« {&H TiFlash

7.10 FastScan

H .
=1

INEEB MR SKIEINGE, HENMERGERTRESERRBREFRETIL,

NI

RN BB T EF FastScan SRHNIE Online Analytical Processing (OLAP) 175 R E BV 5%,

MBI, TiFlash BEBRIEE RLERIGE ARBIE -, WR(EA rFastScan, TiFlash B ASKIIE SMHIE
HtEgE, (ERRIEE RS REEME -,

B oA WEHERBETNUSZ—TEIRE, IRWNEEMEEESEK, BJBATE session 53X global 25!
FF I3 FastScan IHEE, {Re]LABITEINTEE tiflash_fastscan BERIEE R E B Fastscan IIRE,
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7.10.1 EFAFIEEH FastScan

ZRINBIR T, session #0 global R ANAIZE tiflash_fastscan=0FF, BB/ FastScan JEE, {RAJCABIELCAT
TE/_J;EKEXTF‘_E’J E’il:lu..w

show variables like 'tiflash_fastscan';

R R ] +
| Variable_name | value |
R Fommem = +
| tiflash_fastscan | OFF |

e Fo-—-— +

show global variables like 'tiflash_fastscan';

P Fomm e +
| Variable_name | vValue |
B e R i +

| tiflash_fastscan | OFF |

e Fommemo o +

TE tiflash_fastscan 3215 session FANF global P BIAIELR, MR FEZETE HFI session F /2 FastScan THEE, 7]
LB LA T iEDIRE:

set session tiflash_fastscan=0N;

U R ¥t global 4% 7l BY tiflash_fastscan HEITIRE, RE R EK S 1E P B 1A session F global T &
tiflash_fastscan BAFE, ®REHFNWF:

set global tiflash_fastscan=0N;

B] AR FHEIBRIZE A FastScan:

set session tiflash_fastscan=0FF;
set global tiflash_fastscan=0FF;

7.10.2 SEIRAL I

TiFlash TE{EERVEHE EEZFHUTE Delta EF stable [,
EEIMATT (BIRFFE FastScan INEE ), TableScan EF T EEABIETUTEE:

Read data: 7E Delta JZ#0 Stable Z53 BRI HUER, #H1TSBEIBIVIREL

Sort Merge: ¥ IR 1 PEMMBIERIITEF, FHEFHIEIZE (handle, version) Il FHES & O]
Range Filter: IRIZIZECEERSI, WZR] 2 PREIBHITILIRIGIEFHIRE],

MVCC + Column Filter: 33238 3 RRYEIBIH 1T Mvcc iTiR, ERTIREAZTEZMNIIFHIR

AW -

FastScan BT 35 5k — E AV EUIE — B SRIKENE RV E I BE, FastScan FIAY TableScan ;RFZE IR T LR T F2HAY
F 28 ME 4 TP mvcc BIER, NMESEIRMHEE,
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8 BH

8.1 B

TDB FFEBMNHNES, RHFMESELEMES (1030 F5IN) AMESEE, AXEENF IR
NESHEF. RUSESHENES. ESHEBE], URRMSESNAREIRFHEREIE,

8.1.1 RERZES)MEN

TiDB 45 B INEESEE1EH - TioBve: T HEe] TN TR RY TiDB IM4FTNEE, U0 AUTO_RANDOM JZ AUTO_INCREMENT
BREEED. 2B IREYR. WM{EA TiFlash B HTAP AR E RIESE,

8.1.2 BRIER
KENATE TiDB PAERES, HERATEIRAIKER— B RESHIEEIRZ:
Bob 45 Alice 350K 20 Tk, HHZELVBERMRE:

+ Bob Mk R/ 20 JT,
« Alice P 3EA0 20 JT,

SSZTUBRU LR MREZABMITRII, BAEBRITEN, FoHMEFEHBRHIMIERL
{8 Fbookshop ZUBERAY users ', TERAIGAN—LEREIEIE:

INSERT INTO users (id, nickname, balance)
VALUES (2, 'Bob', 200);

INSERT INTO users (id, nickname, balance)
VALUES (1, 'Alice', 100);

W, BTN TESHAERSMEINEX:

BEGIN;
UPDATE users SET balance = balance - 20 WHERE nickname = 'Bob';
UPDATE users SET balance = balance + 20 WHERE nickname= 'Alice’;
COMMIT;

ERESMINGE, RMITAR:

tomm o mm e - [, +

| id | account_name | balance |

120.00 |
180.00 |

I
I
R i - +
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8121 HBRES

EENMMABR—NHES, BErIUAER BEGIN iBR]), I PILAEFE START TRANSACTION iBH], MENEERE, 18
B

BEGIN;

START TRANSACTION;

TiDB MENAFE S IRAREMES, (RurICABRRBIEE A B RUSES:

BEGIN OPTIMISTIC;

FRENMES:

BEGIN PESSIMISTIC;

ARMITIU LIERIRS, ZHAT Session IERATF—NESHIFELNSE, MALARAREBEMERHRNES, BAB—
NS S,

8122 RBREL

comIT BRI TR ToB EHAIESHFHITHRMEIEN, BE:

COMMIT;

BRERWMESH, BRERNARERTERLIE comIT iR fEREIMNERIR, MRAAENBRREFIFNME
12, BICAREREMES.

8.123 [MERESH
ROLLBACK BRI TFEIZAH M EHAISESHAEEN, 18%:

ROLLBACK;

@2 Z BNk G, R RoLLBACK ERENESZZIG, Alice l Bob FIRENE AR K LT, HAIESHIAHIE
e — 2 HREH,

TRUNCATE TABLE ‘users’;

INSERT INTO ‘users’ (°id’, “nickname®, “balance’) VALUES (1, 'Alice', 100), (2, 'Bob', 200);

SELECT * FROM ‘users’;

R Fommmm oo +
| id | nickname | balance |
B i S R i +
| 1 | Alice | 100.00 |
| 2 | Bob | 200.00 |
P [ S +
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BEGIN;
UPDATE ‘“users” SET “balance’
UPDATE ‘“users”™ SET ‘“balance’
ROLLBACK;

‘balance’ - 20 WHERE “nickname ='Bob';
‘balance’™ + 20 WHERE “nickname ='Alice’;

SELECT * FROM ‘users’;

B i R R i +
| id | nickname | balance |
B Fom oo - +
| 1 | Alice | 100.00 |
| 2 | Bob | 200.00 |
R [ S +

MREFIRERTINKRA, BZBEMEIRIZES.

8.1.3 FEREL

ES5RBRANRBIRESSAIEMEM, Aap FRY ‘17, Blisolation, FEMIFIRESHIREL.

SQLR IRETENXN T 4 MIEE R/ 1% K12 3T (READ UNCOMMITTED), 1% E 32 3% (READ COMMITTED), B] 2 & i%
(REPEATABLE READ), AR{T{{ (SERIALIZABLE), 1¥ILFZ&:

Isolation Level Dirty Write Dirty Read Fuzzy Read Phantom
READ UNCOMMITTED  Not Possible  Possible Possible Possible
READ COMMITTED Not Possible  Not possible  Possible Possible
REPEATABLE READ Not Possible  Not possible  Not possible  Possible
SERIALIZABLE Not Possible  Not possible  Not possible  Not possible

TiDB 1&;% 2 #51% B READ COMMITTED ¥ REPEATABLE READ PUFPREE Al

mysql> SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

ERROR 8048 (HY000): The isolation level 'READ-UNCOMMITTED' is not supported. Set
< tidb_skip_isolation_level_check=1 to skip this error

mysql> SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

Query OK, 0 rows affected (0.00 sec)

mysql> SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;
Query OK, 0 rows affected (0.00 sec)

mysql> SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;
ERROR 8048 (HY000): The isolation level 'SERIALIZABLE' is not supported. Set

< tidb_skip_isolation_level_check=1 to skip this error

TiDB LY T HREBFEES (Snapshot Isolation, SI) AR — B, 5 MysQLiRE—, X#HEK “FIEEIL" ., iZfRE
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BRBIARE T ans1 s] EE1ERELFIF mysqL A EE iEfRER R, ESMATIEIRIEL 0B ESMRERKT,

8.2 RWMEBSZMIEMES
BRI, RNESEAMIEERST, BRHRMELR, ENSESRAHMEEEILRRIES, &2
FTEBNNFELD, REERERES—TEEBRITHRING, AHRIRER,

ﬁ?%ﬁ%gﬁi$ﬁ LERESHAREASNZR, AHERRRRABMEZNI, FR2MEREH, B
—BBAESHIR, MRHANFLLRAKX,

EMESWELRNTARESIOHER, B LHORNNTFERERNRN, fATEULREORNTR
RENFRBSTEARSBEEMITTHHR, FLENESEARETBNGRILE FNBESLIE
8

M RRFIMNEREMS, EMESEEN, EFZFEIN. MEMESFTEE #HNAREIXGIRRILE,

FEIAbookshop ¥HE A VRS — NMEBEIF FRERFAMESTIENSZ SHIX A CARAMLER =, WHifiE
TEBAE:

1. BEEGRE
2. BT
3. (TR

X=NMRFBZFRIEEMAINNELSBRM, AEEHRBATEFRIENESR,

8.2.1 IEWMES
TEABUEMESZNAN, ABRNEZERNTENMNEFPHAIE—FAPIEE, PERIFK 104, Bob X
Toe&K, Aice ET aA&, ANMANJLFR—BTETRITE, R4, IEPHRKEEFEIT,
HERASNEEENZ AFPRMEANBRN, SEFER—IMNEELTEMERNSR, XBHEA java HEIER
1TEEE M Hikaricp ,
Golang B9 sql.0B BFH &L EM, £ESIANIIERE,

—MNATER o EESMTEE util, REUTKEER:

package util

import (
"context"
"database/sql"
)

type TiDBSqlTx struct {
*sql.Tx
conn *sql.Conn

pessimistic bool
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func TiDBSqlBegin(db *sql.DB, pessimistic bool) (*TiDBSqlTx,

ctx := context.Background()
conn, err := db.Conn(ctx)
if err != nil {

return nil, err

¥
if pessimistic {

_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?",

} else {
_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?",
}
if err != nil {
return nil, err
}
tx, err := conn.BeginTx(ctx, nil)
if err != nil {
return nil, err
}
return &TiDBSqlTx{
conn: conn,
Tx: tx,
pessimistic: pessimistic,
}, nil

func (tx *TiDBSqlTx) Commit() error {
defer tx.conn.Close()

return tx.Tx.Commit()

func (tx *TiDBSqlTx) Rollback() error {
defer tx.conn.Close()
return tx.Tx.Rollback()

"pessimistic")

"optimistic")
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{$5F3 python Y mysq|client Driver FFIBZ MERBNRIH#ITRE, LIZZER

8.2.1.1 1. WEIEWME SR
&N

EE, MREH&ERZ,

£ Java P, WIRIREF Maven fEABEIE, 7E pom.xml FHY <dependencies> P, MALATAFHIKSIA

HikaricP, EIRNZEITEEF, KIAR BEIMNIVESE, TEAY pom.xml W FFIR:

<?xml version="1.0" encoding="UTF-8"?>
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<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
— instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.
— xsd">

<modelVersion>4.0.0</modelVersion>

<groupId>com.pingcap</groupId>
<artifactId>plain-java-txn</artifactId>

<version>0.0.1</version>
<name>plain-java-jdbc</name>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<maven.compiler.source>17</maven.compiler.source>
<maven.compiler.target>17</maven.compiler.target>

</properties>

<dependencies>
<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.13.2</version>
<scope>test</scope>

</dependency>

<!-- https://mvnrepository.com/artifact/mysql/mysql-connector-java -->
<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.28</version>

</dependency>

<dependency>
<groupIld>com.zaxxer</groupId>
<artifactId>HikariCP</artifactId>
<version>5.0.1</version>
</dependency>

</dependencies>

<build>
<plugins>
<plugin>

<groupld>org.apache.maven.plugins</groupId>

<artifactId>maven-assembly-plugin</artifactId>
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<version>3.3.0</version>
<configuration>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
<archive>
<manifest>
<mainClass>com.pingcap.txn.TxnExample</mainClass>
</manifest>

</archive>

</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>

</project>

(ST
/e mE D :

package com.pingcap.txn;

import com.zaxxer.hikari.HikariDataSource;

import java.math.BigDecimal;
import java.sql.*;
import java.util.Arrays;

import java.util.concurrent.*;

public class TxnExample {
public static void main(String[] args) throws SQLException, InterruptedException {
System.out.println(Arrays.toString(args));
int aliceQuantity = 0;
int bobQuantity = 0;
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for (String arg: args) {
if (arg.startsWith("ALICE_NUM")) {
aliceQuantity = Integer.parselnt(arg.replace("ALICE_NUM=", ""));

if (arg.startsWith("BOB_NUM")) {
bobQuantity = Integer.parselnt(arg.replace("BOB_NUM=", ""));

HikariDataSource ds = new HikariDataSource();

ds.setJdbcUrl("jdbc:mysql://localhost:4000/bookshop?useServerPrepStmts=true&
< cachePrepStmts=true");

ds.setUsername("root");

ds.setPassword("");

// prepare data
Connection connection = ds.getConnection();
createBook(connection, 1L, "Designing Data-Intensive Application", "Science & Technology"
—
Timestamp.valueOf("2018-09-01 00:00:00"), new BigDecimal(100), 10);
createUser(connection, 1L, "Bob", new BigDecimal(10000));

createUser(connection, 2L, "Alice", new BigDecimal(10000));

CountDownLatch countDownLatch = new CountDownLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

final int finalBobQuantity = bobQuantity;
threadPool.execute(() -> {
buy(ds, 1, 1000L, 1L, 1L, finalBobQuantity);
countDownLatch.countDown();
s
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity);
countDownLatch.countDown();

IDF

countDownLatch.await(5, TimeUnit.SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDecimal
< balance) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘users’ (' id’, “nickname’, “balance’) VALUES (?, ?, 2)");
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insert.setLong(1, id);
insert.setString(2, nickname);
insert.setBigDecimal(3, balance);

insert.executeUpdate();

public static void createBook(Connection connection, Long id, String title, String type,
<> Timestamp publishedAt, BigDecimal price, Integer stock) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘books® ("id', “title’, “type’, ‘published_at’, ‘price’, ‘stock")
— values (?, 2, 2?2, ?2, 2?2, 2)");
insert.setLong(1, id);
insert.setString(2, title);
insert.setString(3, type);
insert.setTimestamp(4, publishedAt);
insert.setBigDecimal(5, price);

insert.setInt(6, stock);

insert.executeUpdate();

public static void buy (HikariDataSource ds, Integer threadID,
Long orderID, Long bookID, Long userID, Integer quantity) {
String txnComment = "/#* txn " + threadID + " */ ";

try (Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);

connection.createStatement().executeUpdate(txnComment + "begin pessimistic");

// waiting for other thread ran the 'begin pessimistic' statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

// read price of book

PreparedStatement selectBook = connection.prepareStatement(txnComment + "select
< price from books where id = ? for update");

selectBook.setLong(1, bookID);

ResultSet res = selectBook.executeQuery();

if (lres.next()) {
throw new RuntimeException("book not exist");

} else {
price = res.getBigDecimal("price");
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// update book

String updateBookSQL = "update ‘“books® set stock = stock - ? where id = ? and
— stock - ? >= 0";

PreparedStatement updateBook = connection.prepareStatement(txnComment +
<> updateBookSQL);

updateBook.setInt(1, quantity);

updateBook.setLong(2, bookID);

updateBook.setInt(3, quantity);

int affectedRows = updateBook.executeUpdate();

if (affectedRows == 0) {
// stock not enough, rollback
connection.createStatement().executeUpdate(txnComment + "rollback");

return;

// insert order

String insertOrderSQL = "insert into ‘orders’ ('id", ‘“book_id", ‘user_id",
— quality’) values (?, ?, ?, ?)";

PreparedStatement insertOrder = connection.prepareStatement(txnComment +
< insertOrderSQL);

insertOrder.setLong(1, orderID);

insertOrder.setLong(2, bookID);

insertOrder.setLong(3, userID);

insertOrder.setInt(4, quantity);

insertOrder.executeUpdate();

// update user

String updateUserSQL = "update ‘users’ set “balance’ = ‘"balance’ - ? where id = ?
— "

PreparedStatement updateUser = connection.prepareStatement(txnComment +
<> updateUserSQL);

updateUser.setBigDecimal(1, price.multiply(new BigDecimal(quantity)));

updateUser.setlLong(2, userID);

updateUser.executeUpdate();

connection.createStatement().executeUpdate(txnComment + "commit");

} catch (Exception e) {
connection.createStatement().executeUpdate(txnComment + "rollback");
e.printStackTrace();

}

} catch (SQLException e) {
e.printStackTrace();
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BARS — MR TR EBUEERIEN helper.go poLir

package main

import (
"context"
"database/sql"
"fmt"

"time"
"github.com/go-sql-driver/mysql"

"github.com/pingcap-inc/tidb-example-golang/util"
"github.com/shopspring/decimal”

type TxnFunc func(txn *util.TiDBSqlTx) error

const (
ErrWriteConflict = 9007 // Transactions in TiKV encounter write conflicts.
ErrInfoSchemaChanged = 8028 // table schema changes

8002 // "SELECT FOR UPDATE" commit conflict

ErrForUpdateCantRetry

8022 // The transaction commit fails and has been rolled back

ErrTxnRetryable

const retryTimes = 5

var retryErrorCodeSet = map[uinti16]interface{}{
ErrWriteConflict: nil,
ErrInfoSchemaChanged: nil,
ErrForUpdateCantRetry: nil,
ErrTxnRetryable: nil,

func runTxn(db *sql.DB, optimistic bool, optimisticRetryTimes int, txnFunc TxnFunc) {
txn, err := util.TiDBSqlBegin(db, !optimistic)
if err != nil {

panic(err)

err = txnFunc(txn)
if err != nil {
txn.Rollback()
if mysqlErr, ok := err.(*mysql.MySQLError); ok &% optimistic && optimisticRetryTimes != 0
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— A
if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError {
fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
> optimisticRetryTimes-1)
runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)

return

fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)
} else {

err = txn.Commit()

if mysqlErr, ok := err.(*mysql.MySQLError); ok && optimistic && optimisticRetryTimes != 0
— A
if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError {

fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
> optimisticRetryTimes-1)

runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)

return
+
+
if err == nil {
fmt.Println("[runTxn] commit success")
+

func prepareData(db *sql.DB, optimistic bool) {
runTxn(db, optimistic, retryTimes, func(txn *util.TiDBSqlTx) error {
publishedAt, err := time.Parse("2006-01-02 15:04:05", "2018-09-01 00:00:00")
if err != nil {

return err

if err = createBook(txn, 1, "Designing Data-Intensive Application",

"Science & Technology", publishedAt, decimal.NewFromInt(100), 10); err != nil {

return err

}

if err = createUser(txn, 1, "Bob", decimal.NewFromInt(10000)); err != nil {
return err

+

if err = createUser(txn, 2, "Alice", decimal.NewFromInt(10000)); err != nil {

247



B’ PingCAP

return err

return nil

»

func buyPessimistic(db *sql.DB, goroutineID, orderID, bookID, userID, amount int) {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutineID != 1 {
txnComment = "\t" + txnComment

fmt.Printf("\nuser %d try to buy %d books(id: %d)\n", userID, amount, bookID)

runTxn(db, false, retryTimes, func(txn *util.TiDBSqlTx) error {

time.Sleep(time.Second)

// read the price of book
selectBookForUpdate := "select “price’ from books where id = ? for update"
bookRows, err := txn.Query(selectBookForUpdate, bookID)
if err != nil {
return err
}
fmt.Println(txnComment + selectBookForUpdate + " successful")
defer bookRows.Close()

price := decimal.NewFromInt(0)
if bookRows.Next() {

err = bookRows.Scan(&price)

if err != nil {

return err

}
} else {

return fmt.Errorf("book ID not exist")
¥
bookRows .Close()

// update book

updateStock := "update ‘books® set stock = stock - ? where id = ? and stock - ? >= 0"
result, err := txn.Exec(updateStock, amount, bookID, amount)
if err != nil {

return err

}

fmt.Println(txnComment + updateStock + " successful")
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affected, err := result.RowsAffected()
if err != nil {

return err

if affected == 0 {

return fmt.Errorf("stock not enough, rollback")

// insert order

insertOrder := "insert into ‘orders’ ('id’, ‘book_id', ‘user_id", ‘quality’) values (?,
— 2,2, )"

if _, err := txn.Exec(insertOrder,
orderID, bookID, userID, amount); err != nil {
return err

}

fmt.Println(txnComment + insertOrder +

successful")

// update user

updateUser := "update ‘users’ set “balance’ = “balance’ - ? where id = ?"
if _, err := txn.Exec(updateUser,
price.Mul(decimal.NewFromInt(int64(amount))), userID); err != nil {

return err

}
fmt.Println(txnComment + updateUser +

successful")

return nil

»

func buyOptimistic(db *sql.DB, goroutinelD, orderID, bookID, userID, amount int) {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutineID != 1 {

txnComment = "\t" + txnComment

fmt.Printf("\nuser %d try to buy %d books(id: %d)\n", userID, amount, bookID)

runTxn(db, true, retryTimes, func(txn *util.TiDBSqlTx) error {

time.Sleep(time.Second)

// read the price and stock of book

selectBookForUpdate := "select ‘price’, “stock™ from books where id = ? for update"

bookRows, err := txn.Query(selectBookForUpdate, bookID)
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if err != nil {
return err
}
fmt.Println(txnComment + selectBookForUpdate +
defer bookRows.Close()

price, stock := decimal.NewFromInt(0), O
if bookRows.Next() {

err = bookRows.Scan(&price, &stock)

if err != nil {
return err
}
} else {

return fmt.Errorf("book ID not exist")

¥
bookRows.Close()
if stock < amount {

return fmt.Errorf("book not enough")

// update book

updateStock := "update ‘books' set stock = stock - ? where id = ? and stock - ? >= Q"
result, err := txn.Exec(updateStock, amount, bookID, amount)
if err != nil {

return err

}

fmt.Println(txnComment + updateStock + " successful")

affected, err := result.RowsAffected()
if err != nil {

return err

if affected == 0 {

return fmt.Errorf("stock not enough, rollback")

// insert order

insertOrder := "insert into ‘orders” ("id", “book_id",
— 27, ?, "

if _, err := txn.Exec(insertOrder,
orderID, bookID, userID, amount); err != nil {

return err
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fmt.Println(txnComment + insertOrder + " successful")

// update user

updateUser := "update ‘users’ set “balance’ = “balance’ - ? where id = ?"

if _, err := txn.Exec(updateUser,
price.Mul(decimal.NewFromInt(int64(amount))), userID); err != nil {
return err

}

fmt.Println(txnComment + updateUser + " successful")

return nil
»

func createBook(txn *util.TiDBSqlTx, id int, title, bookType string,
publishedAt time.Time, price decimal.Decimal, stock int) error {
_, err := txn.ExecContext(context.Background(),
"INSERT INTO ‘books™ ("id", “title’, “type’, ‘published_at®, “price’, ‘stock’) values (?,
— 7, ?,7?,7?, 7",
id, title, bookType, publishedAt, price, stock)

return err

func createUser(txn *util.TiDBSqlTx, id int, nickname string, balance decimal.Decimal) error {
_, err := txn.ExecContext(context.Background(),
"INSERT INTO ‘users’ (°id', ‘nickname’, ‘balance’) VALUES (?, ?, ?)",
id, nickname, balance)

return err

W

BHRE—/1EE nain BEAY txn.go KiFHA helper.go, BB EANGSITSH:

package main

import (
"database/sql"
"flag"
"fmt"
"sync"

)

func main() {

optimistic, alice, bob := parseParams()

openDB("mysql", "root:@tcp(127.0.0.1:4000)/bookshop?charset=utf8mb4", func(db *sql.DB) {
prepareData(db, optimistic)
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buy(db, optimistic, alice, bob)
)

func buy(db *sql.DB, optimistic bool, alice, bob int) {
buyFunc := buyOptimistic
if loptimistic {

buyFunc = buyPessimistic

wg := sync.WaitGroup{}
wg.Add(1)
go func() {
defer wg.Done()
buyFunc(db, 1, 1000, 1, 1, bob)
PO

wg.Add(1)
go func() {

defer wg.Done()

buyFunc(db, 2, 1001, 1, 2, alice)
O

wg.Wait()

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

db, err := sql.Open(driverName, dataSourceName)
if err != nil {

panic(err)
¥

defer db.Close()
runnable(db)

func parseParams() (optimistic bool, alice, bob int) {
flag.BoolVar(&optimistic, "o", false, "transaction is optimistic")
flag.IntVar(&alice, "a", 4, "Alice bought num")
flag.IntVar(&bob, "b", 6, "Bob bought num")

flag.Parse()

fmt.Println(optimistic, alice, bob)
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return optimistic, alice, bob

P PingCAP

Golang BB+, ERBESRMES,

import time

import MySQLdb
import os
import datetime

from threading import Thread

REPEATABLE_ERROR_CODE_SET = {
9007,
8028,
8002,
8022

# Transactions in TiKV encounter write conflicts.
# table schema changes
# "SELECT FOR UPDATE"

# The transaction commit fails and has been rolled back

commit conflict

def create_connection():

return MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=False

def prepare_data() -> None:

connection create_connection()
with connection:

with connection.cursor() as cursor:

cursor.execute("INSERT INTO “books™ ('id", "title", “type’, “published_at’, ‘price’,
— “stock™) "
"values (%s, %s, %S, %S, %s, %s)",
(1, "Designing Data-Intensive Application", "Science & Technology",

datetime.datetime(2018, 9, 1), 100, 10))

cursor.executemany("INSERT INTO ‘users’ ('id", “nickname’,

—  %s)",
[(1, "Bob",

connection.commit()

10000), (2, "ALICE", 10000)1)
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def buy_optimistic(thread_id: int, order_id: int, book_id: int, user_id: int, amount: int,
optimistic_retry_times: int = 5) -> None:

connection = create_connection()

txn_log_header = f"/* txn {thread_id} */"
if thread_id != 1:
txn_log_header = "\t" + txn_log_header

with connection:
with connection.cursor() as cursor:
cursor.execute("BEGIN OPTIMISTIC™)
print(f'{txn_log_header} BEGIN OPTIMISTIC')
time.sleep(1)

try:

# read the price of book

select_book_for_update = "SELECT ‘price’, ‘stock  FROM books WHERE id = %s FOR
— UPDATE"

cursor.execute(select_book_for_update, (book_id,))

book = cursor.fetchone()

if book is None:
raise Exception("book_id not exist")

price, stock = book

print(f'{txn_log_header} {select_book_for_update} successful')

if stock < amount:

raise Exception("book not enough, rollback™)

# update book

update_stock = "update ‘books® set stock = stock - %s where id = %s and stock - %
— s >= 0"

rows_affected = cursor.execute(update_stock, (amount, book_id, amount))

print(f'{txn_log_header} {update_stock} successful')

if rows_affected == 0:

raise Exception("stock not enough, rollback™)

# insert order

insert_order = "insert into ‘orders’ ('id’, "book_id', ‘user_id", ‘quality’)
— values (%s, %S, %s, %s)"

cursor.execute(insert_order, (order_id, book_id, user_id, amount))

print(f'{txn_log_header} {insert_order} successful')

# update user
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update_user = "update ‘users’ set “balance’ = “balance’ - %s where id = %s"
cursor.execute(update_user, (amount * price, user_id))

print(f'{txn_log_header} {update_user} successful')

except Exception as err:

connection.rollback()

print(f'something went wrong: {err}')
else:
# important here! you need deal the Exception from the TiDB
try:
connection.commit()
except MySQLdb.MySQLError as db_err:
code, desc = db_err.args
if code in REPEATABLE_ERROR_CODE_SET and optimistic_retry_times > 0:
print(f'retry, rest {optimistic_retry_times - 1} times, for {code} {desc}
— ")
buy_optimistic(thread_id, order_id, book_id, user_id, amount,

< optimistic_retry_times - 1)

def buy_pessimistic(thread_id: int, order_id: int, book_id: int, user_id: int, amount: int) ->
<~ None:

connection = create_connection()

txn_log_header = f"/* txn {thread_id} */"
if thread_id != 1:
txn_log_header = "\t" + txn_log_header

with connection:
with connection.cursor() as cursor:
cursor.execute("BEGIN PESSIMISTIC™)
print(f'{txn_log_header} BEGIN PESSIMISTIC')
time.sleep(1)

try:
# read the price of book
select_book_for_update = "SELECT ‘price’ FROM books WHERE id = %s FOR UPDATE"
cursor.execute(select_book_for_update, (book_id,))
book = cursor.fetchone()
if book is None:
raise Exception("book_id not exist")
price = book[0]
print(f'{txn_log_header} {select_book_for_update} successful')
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# update book

update_stock = "update ‘books' set stock = stock - %s where id = %s and stock - %
— s >= Q"

rows_affected = cursor.execute(update_stock, (amount, book_id, amount))

print(f'{txn_log_header} {update_stock} successful')

if rows_affected ==

raise Exception("stock not enough, rollback™")

# insert order

insert_order = "insert into ‘orders’ ('id’, ‘book_id', ‘user_id", ‘quality’)
— values (%s, %s, %s, %s)"

cursor.execute(insert_order, (order_id, book_id, user_id, amount))

print(f'{txn_log_header} {insert_order} successful')

# update user

update_user = "update ‘users’ set “balance’ = ‘balance’ - %s where id = %s"
cursor.execute(update_user, (amount * price, user_id))
print(f'{txn_log_header} {update_user} successful')

except Exception as err:
connection.rollback()
print(f'something went wrong: {err}')
else:

connection.commit()

optimistic = os.environ.get('OPTIMISTIC")
alice = os.environ.get('ALICE")

bob = os.environ.get('BOB")

if not (optimistic and alice and bob):
raise Exception("please use \"OPTIMISTIC=<is_optimistic> ALICE=<alice_num> "

"BOB=<bob_num> python3 txn_example.py\" to start this script")
prepare_data()

if bool(optimistic) is True:
buy_func = buy_optimistic
else:

buy_func = buy_pessimistic

bob_thread = Thread(target=buy_func, kwargs={
"thread_id": 1, "order_id": 1000, "book_id": 1, "user_id": 1, "amount": int(bob)})
alice_thread = Thread(target=buy_func, kwargs={
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"thread_id": 2, "order_id": 1001, "book_id": 1, "user_id": 2, "amount": int(alice)})

bob_thread.start()
alice_thread.start()
bob_thread.join(timeout=10)

alice_thread.join(timeout=10)

Python 75, ELBRRMES,

8.2.1.2 2. BTN RIBS=HIFIF
BITRGIER:
Tj_:Java EP:éﬁﬂﬁlJEr% :

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

= Golang PizfTRGIFER:

go build -o bin/txn
./bin/txn -a 4 -b 6

= Python FRIizITREIFER:

OPTIMISTIC=False ALICE=4 BOB=6 python3 txn_example.py

sqL B!

/* txn 1 */ BEGIN PESSIMISTIC
/* txn 2 */ BEGIN PESSIMISTIC
/* txn 2 */ SELECT * FROM ‘books® WHERE ‘id® = 1 FOR UPDATE

/* txn 2 */ UPDATE ‘books® SET ‘stock™ = “stock™ - 4 WHERE “id® = 1 AND “stock’ - 4 >= 0

/* txn 2 */ INSERT INTO ‘orders’ ('id", “book_id", ‘user_id", “quality’) VALUES (1001, 1, 1,
— 4)

/* txn 2 */ UPDATE ‘users’ SET ‘balance’ = ‘“balance® - 400.0 WHERE ‘id® = 2

/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM “books™ WHERE “id’

1 FOR UPDATE

/* txn 1 */ UPDATE “books® SET ‘stock’™ = “stock™ - 6 WHERE “id® = 1 AND “stock™ - 6 >= 0
/* txn 1 */ INSERT INTO ‘orders’ ('id", “book_id", ‘user_id', “quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘balance’ - 600.0 WHERE “id" = 1

/* txn 1 */ COMMIT

&ia, WIE—TITREE. BPREHNR. BREFRER, &SBHETHH.

mysql> SELECT * FROM “books";
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| id | title | type | published_at | stock
~ | price

o
L o e e e m e mm o o e e m e B pp——
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
< | 100.00 |

oo
S o e e e e e e e m e o o e e e m e m - +---d
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

B Fom e Fom e o S +
| id | book_id | user_id | quality | ordered_at

R R it R it R it et +
| 1000 | 1] 1] 6 | 2022-04-19 10:58:12 |
| 1001 | 1 1 4 | 2022-04-19 10:58:11 |
B Fom e [ S, Fomm e - S +

2 rows in set (0.01 sec)

mysql> SELECT * FROM users;

| id | balance | nickname |
B s s R +
9400.00 | Bob |
9600.00 | Alice |

S —— Fom e +

2 rows in set (0.00 sec)

8.2.1.3 3. 1B1TRHLERB =RV F

BTABIEMENA, MREBHWEZEFIR 1045, Bob WK 774, Aice WL 4K, MAJLFRNTE, £8%
REM? HEER EMIFENRBERBRINER, FIARTIE Bob ILEEM 6 24K 7:

BITRAIFER:
£ Java FIBITRAIFER:

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7

7E Golang BT/ RIGIFER :

go build -o bin/txn
./bin/txn -a 4 -b 7
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= Python FRIITREIFER:

OPTIMISTIC=False ALICE=4 BOB=7 python3 txn_example.py

/* txn 1 */ BEGIN PESSIMISTIC
/* txn 2 */ BEGIN PESSIMISTIC
/* txn 2 */ SELECT * FROM “books®™ WHERE “id" = 1 FOR UPDATE
/* txn 2 */ UPDATE ‘books® SET ‘stock™ = “stock®™ - 4 WHERE "id® = 1 AND ‘stock’™ - 4 >= 0
/* txn 2 */ INSERT INTO ‘orders’ ('id", ‘book_id", ‘user_id", ‘quality’) values (1001, 1, 1,
— 4)
/* txn 2 */ UPDATE ‘users” SET “balance’
/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM “books®™ WHERE "id" 1 FOR UPDATE
/* txn 1 */ UPDATE “books® SET ‘stock™ = “stock™ - 7 WHERE “id® = 1 AND “stock’ - 7 >= 0
/* txn 1 */ ROLLBACK

‘balance” - 400.0 WHERE “id® = 2

BT txn 2 8EFFEBUEIER, T T stock, txn 1 BH affected_rows IRE{EF 0, FHAT rollback jfifE.

BRE—TTREIE. APREINAE. EREFIRERL. Alice T8 48BN, Bob NE7EARBKNY, EF
RIR 6 REFETRHA,

mysql> SELECT * FROM books;

o
L o e e e m e mm o o e e m e B pp——
—

| id | title | type | published_at | stock
~ | price

oo
L o e e e e e e e m e o o e e e m e m - +---d
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
< | 100.00 |

oo
e I e T L T +---1
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

B Fom e [ S, Fomm e - S +
| id | book_id | user_id | quality | ordered_at

e R Femm - = R it B e +
| 1001 | 1 1 4 | 2022-04-19 11:03:03 |
B Fom e Fom e o S +

1 row in set (0.00 sec)

mysql> SELECT * FROM users;

S Fommm oo +
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| id | balance | nickname |
R et H el +
| 1 10000.00 | Bob |
| 2 9600.00 | Alice [

S Fommm oo +

2 rows in set (0.01 sec)

822 HRWMES

TERRBURMESHEN, ABENMEERUTEMNAPALRIE—RBEERE, MEMNESHIRA—#,
BIERR 10K, Bob KT 6 A, Aice LT 48K, MMAJLFE—BHEZMITER, RE, IABIFRE

8221 1. RE RWMEZRA
£ H Java 4R B RINE E R~
KBRS

package com.pingcap.txn.optimistic;

import com.zaxxer.hikari.HikariDataSource;

import java.math.BigDecimal;
import java.sql.*;
import java.util.Arrays;

import java.util.concurrent.*;

public class TxnExample {
public static void main(String[] args) throws SQLException, InterruptedException {
System.out.println(Arrays.toString(args));
int aliceQuantity = 0;
int bobQuantity = 0;

for (String arg: args) {
if (arg.startsWith("ALICE_NUM")) {
aliceQuantity = Integer.parselnt(arg.replace("ALICE_NUM=", ""));

if (arg.startsWith("BOB_NUM")) {
bobQuantity = Integer.parselnt(arg.replace("BOB_NUM=", ""));

HikariDataSource ds = new HikariDataSource();
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ds.setJdbcUrl("jdbc:mysql://localhost:4000/bookshop?useServerPrepStmts=true&
< cachePrepStmts=true");
ds.setUsername("root");

ds.setPassword("");

// prepare data
Connection connection = ds.getConnection();
createBook(connection, 1L, "Designing Data-Intensive Application", "Science & Technology"
.
Timestamp.valueOf("2018-09-01 00:00:00"), new BigDecimal(100), 10);
createUser(connection, 1L, "Bob", new BigDecimal(10000));

createUser(connection, 2L, "Alice", new BigDecimal(10000));

CountDownLatch countDownLatch = new CountDownlLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

final int finalBobQuantity = bobQuantity;
threadPool.execute(() -> {
buy(ds, 1, 1000L, 1L, 1L, finalBobQuantity, 5);
countDownLatch.countDown();
i
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity, 5);
countDownLatch.countDown();
i

countDownLatch.await(5, TimeUnit.SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDecimal
<> balance) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘users® (°id’, “nickname’, “balance’) VALUES (?, ?, ?2)");
insert.setLong(1, id);
insert.setString(2, nickname);
insert.setBigDecimal(3, balance);

insert.executeUpdate();

public static void createBook(Connection connection, Long id, String title, String type,
<> Timestamp publishedAt, BigDecimal price, Integer stock) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘books™ (°id", “title’, “type’, “published_at’, “price’, “stock’)

— values (?, ?, 2, 2, 2, 2)");
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insert.setLong(1, id);
insert.setString(2, title);
insert.setString(3, type);
insert.setTimestamp(4, publishedAt);
insert.setBigDecimal(5, price);

insert.setInt(6, stock);

insert.executeUpdate();

public static void buy (HikariDataSource ds, Integer threadID, Long orderID, Long bookID,
Long userID, Integer quantity, Integer retryTimes) {

String txnComment = "/* txn " + threadID + " */ ";

try (Connection connection = ds.getConnection()) {
try {

connection.setAutoCommit(false);

connection.createStatement().executeUpdate(txnComment + "begin optimistic");

// waiting for other thread ran the 'begin optimistic' statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

// read price of book
PreparedStatement selectBook = connection.prepareStatement(txnComment + "SELECT *
<> FROM books where id = ? for update");
selectBook.setlLong(1, bookID);
ResultSet res = selectBook.executeQuery();
if (!res.next()) {
throw new RuntimeException("book not exist");
} else {
price = res.getBigDecimal("price");
int stock = res.getInt("stock");
if (stock < quantity) {

throw new RuntimeException("book not enough");

// update book

String updateBookSQL = "update ‘books® set stock = stock - ? where id = ? and
— stock - ? >= 0";

PreparedStatement updateBook = connection.prepareStatement(txnComment +
< updateBookSQL);
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updateBook.setInt(1, quantity);
updateBook.setlLong(2, bookID);
updateBook.setInt(3, quantity);
updateBook.executeUpdate();

// insert order

String insertOrderSQL = "insert into ‘orders’ ('id", ‘“book_id", ‘user_id",
— quality’) values (?, ?, 2, 2)";

PreparedStatement insertOrder = connection.prepareStatement(txnComment +
<~ insertOrderSQL);

insertOrder.setlLong(1, orderID);

insertOrder.setlLong(2, bookID);

insertOrder.setlLong(3, userID);

insertOrder.setInt(4, quantity);

insertOrder.executeUpdate();

// update user
String updateUserSQL = "update ‘users’ set “balance’ = ‘"balance’ - ? where id = ?
— "
PreparedStatement updateUser = connection.prepareStatement(txnComment +
— updateUserSQL);
updateUser.setBigDecimal(1, price.multiply(new BigDecimal(quantity)));
updateUser.setlLong(2, userID);

updateUser.executeUpdate();

connection.createStatement().executeUpdate(txnComment + "commit");
} catch (Exception e) {
connection.createStatement().executeUpdate(txnComment + "rollback");

System.out.println("error occurred: " + e.getMessage());

if (e instanceof SQLException sqlException) {
switch (sqlException.getErrorCode()) {
// You can get all error codes at https://docs.pingcap.com/tidb/stable/
< error-codes
case 9007: // Transactions in TiKV encounter write conflicts.
case 8028: // table schema changes
case 8002: // "SELECT FOR UPDATE" commit conflict
case 8022: // The transaction commit fails and has been rolled back
if (retryTimes != 0) {
System.out.println("rest " + retryTimes + " times. retry for " +
~— e.getMessage());
buy(ds, threadID, orderID, bookID, userID, quantity, retryTimes -
— 1)
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}
} catch (SQLException e) {
e.printStackTrace();

REEEN
ek, T pom.xml REENZE:

<mainClass>com.pingcap.txn.TxnExample</mainClass>

B

<mainClass>com.pingcap.txn.optimistic.TxnExample</mainClass>

RIEEIRMESHIFF,
Golang AR EEMESRAIETHNAFELZFHTRAMES, TRENR, TEEEA,
Python FER SIS E S ROIETHNAIFERZHF T RMES, £FER, TEEERA.

8.22.2 2. 1BITAH B S=RIFIF
BITREGIFER:
£ Java FIB1TR IR

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

£ Golang FIB{TRIIFER :

go build -o bin/txn
./bin/txn -a 4 -b 6 -0 true

£ python IBITRAIFEF

OPTIMISTIC=True ALICE=4 BOB=6 python3 txn_example.py

SQLIBRHITIZFE

/* txn 2 */ BEGIN OPTIMISTIC
/* txn 1 */ BEGIN OPTIMISTIC
/* txn 2 */ SELECT * FROM ‘books® WHERE ‘id® = 1 FOR UPDATE

/* txn 2 */ UPDATE ‘books® SET ‘stock™ = “stock™ - 4 WHERE “id® = 1 AND “stock’ - 4 >= 0

/* txn 2 */ INSERT INTO ‘orders’ ('id", “book_id", ‘user_id", “quality’) VALUES (1001, 1, 1,
— 4)

/* txn 2 */ UPDATE ‘users’ SET ‘balance’ = ‘“balance’ - 400.0 WHERE ‘id® = 2
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/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM “books®™ WHERE “id® = 1 for UPDATE
/* txn 1 */ UPDATE “books™ SET “stock™ = “stock™ - 6 WHERE “id" = 1 AND ‘stock™ - 6 >= 0
/* txn 1 */ INSERT INTO “orders” ('id’, ‘book_id', ‘user_id", ‘quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘“balance® - 600.0 WHERE “id" = 1
retry 1 times for 9007 Write conflict, txnStartTS=432618733006225412, conflictStartTS
< =432618733006225411, conflictCommitTS=432618733006225414, key={tableID=126, handle=1}
< primary={tableID=114, indexID=1, indexValues={1, 1000, }} [try again later]
/* txn 1 */ BEGIN OPTIMISTIC
/* txn 1 */ SELECT * FROM “books®™ WHERE “id® = 1 FOR UPDATE

/* txn 1 */ UPDATE ‘books™ SET ‘stock®™ = “stock™ - 6 WHERE “id" = 1 AND “stock™ - 6 >= 0
/* txn 1 */ INSERT INTO ‘orders” ('id°, ‘book_id', ‘user_id", ‘quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘balance’ - 600.0 WHERE “id" = 1

/* txn 1 */ COMMIT

ERMESENT, BTHERSA—EER, FEGEMNESEA—#F, B affected_rows %#Jliﬁ

BERENITHI, FERESESEM—IBEK, BdKREN covvmiEFREEREIFERFIMMEFIES

REFHR

M EE squ BERMEL, BTRANESHEANIT, AENE—FIERMTIEN, txn 1 commm ZEMLHT

9007 Write conflict &, WFRMESE AR, ENAKFIUNHETEREMER, Bl —RZBERIMY,
BRITERT ST

mysql> SELECT * FROM books;

I
e I e R T e T L +---q
—

| id | title | type | published_at | stock
| price |

oo
e I R L P +---q
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
<+ | 100.00 |

o
e T e P B e T +---4
—

1 row in set (0.01 sec)

mysql> SELECT * FROM orders;

e R it R it R it et +
| id | book_id | user_id | quality | ordered_at

Fomm oo Fomm oo Fomm oo Fomm oo oo e e e me - +
| 1000 | 1 1 6 | 2022-04-19 03:18:19 |
| 1001 | 1 1 4 | 2022-04-19 03:18:17 |
e R it R it R it e i +
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2 rows in set (0.01 sec)

mysql> SELECT * FROM users;

| 1 | 9400.00 | Bob |
| 9600.00 | Alice |

2 rows in set (0.00 sec)

8.2.2.3 3.1B1TRALEIBS=RYAIF

BRE—THRUSS/HLEBSZMAF, NREBIEFERIRK10AK, Bob L 74, Alice L 4XK, BAJL
FEINTE, FREREMN ? $EERRUESHFENRBERMBRIXINER, AT Bob MLLEM 6
oeRY 7:

BITRAIFER:
£ Java PBITRAIFERF:

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7

1= Golang i TRBIRER:

go build -o bin/txn
./bin/txn -a 4 -b 7 -0 true

£ python FIBIT/RGIFRFF

OPTIMISTIC=True ALICE=4 BOB=7 python3 txn_example.py

/* txn 1 */ BEGIN OPTIMISTIC
/* txn 2 */ BEGIN OPTIMISTIC
/* txn 2 */ SELECT * FROM ‘books® WHERE “id® = 1 FOR UPDATE

/* txn 2 */ UPDATE “books® SET ‘stock™ = “stock™ - 4 WHERE “id® = 1 AND “stock’ - 4 >= 0

/* txn 2 */ INSERT INTO “orders” (°id’, ‘book_id", ‘user_id", ‘quality’) VALUES (1001, 1, 1,
— 4)

/* txn 2 */ UPDATE ‘users’ SET ‘balance’ = ‘“balance® - 400.0 WHERE ‘id" = 2

/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM “books® WHERE "id"

1 FOR UPDATE

/* txn 1 */ UPDATE ‘books™ SET ‘stock®™ = “stock®™ - 7 WHERE “id" = 1 AND “stock™ - 7 >= 0
/* txn 1 */ INSERT INTO ‘orders’ ('id", ‘book_id", ‘user_id', “quality’) VALUES (1000, 1, 1, 7)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘balance’ - 700.0 WHERE “id" = 1

retry 1 times for 9007 Write conflict, txnStartTS=432619094333980675, conflictStartTS
— =432619094333980676, conflictCommitTS=432619094333980678, key={tableID=126, handle=1}
< primary={tableID=114, indexID=1, indexValues={1, 1000, }} [try again later]
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/* txn 1 */ BEGIN OPTIMISTIC

/* txn 1 */ SELECT * FROM “books™ WHERE “id® = 1 FOR UPDATE
Fail -> out of stock

/* txn 1 */ ROLLBACK

ML soL HERMAEL, F—XATHTEHRR, tn 1 ENAREITTEIR, MIREEIRIRITIREN
EERI, FREFAGE, NMARME out of stock FELE

mysql> SELECT * FROM books;

oo
S o e e e e e e e m e o o e e e m e m - B S S +
SN

| id | title | type | published_at | stock
— | price |

oo
S I e T L T R Fomm - - +
SN

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
< | 100.00 |

I
e I e T e T L Fommd-m- R +
SN

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

e i R R R e +
| id | book_id | user_id | quality | ordered_at

Fom e oo Fomm e Fomm e [ S, i +
| 1001 | 1 1 4 | 2022-04-19 03:41:16 |
Foem - Fom oo [ S, [ S, S +

1 row in set (0.00 sec)

mysql> SELECT * FROM users;

S [ S +
| id | balance | nickname |
B i s Femm e - +
| 1 10000.00 | Bob |
9600.00 | Alice |
S [ +

2 rows in set (0.00 sec)

83 E5MRHI
AEREETE TioB PHIE SRS,
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8.3.1 FRELRI

TiDB S $FHIFRE i 52 RC ( Read Committed ) 5 SI ( Snapshot Isolation ), EL A SI 5 RR ( Repeatable Read ) FRE 4
ANEEREMN.

ISOLATION LEVEL HIERARCHY

SERIALIZABLE
REPEATABLE READS SNAPSHOT ISOLATION

CURSOR STABILITY T

READ COMMITTED

READ UNCOMMITTED

12: lRE 45!

832 SIAJUATERRZIiIE

TiDB B9 S1 PR & 5] LATE ARZ] 152 R & (Phantom Reads), {B ANSI/ISO sQL #R/EAPHY RR NEE,

FTBLIZRTE: BS5ABAREFRMENSE FICR, ABRES 8T T n FICRZIMI m FiERHE
BART m ZNEES ABRFRMMICR, SHES ABRREBRNERINE nim FRFSFRMEHICEK, MTET
4)i%,

BIan: RAEER AFRBEEFABZENRGARET ) AscDE T4, BERZAREIER B AN
RIBAT —FREADBHICR, SRAREERARERERATE-—FICRIBENIR, MFRLRETLR
— ¥, XML,

833 SINBERIRE R

TiDB B S PR R RINEEFR IR IR FIFE ( Write Skew ), TE{EFT Select for update IEiEZRERERFFE,

BER#MFEREM I ALKNESZIZNTARERAXWICE, BEXRIESSEEN FECIZRNEE, #
RAHRERTES, IRILERXMICRZETFEENERSIESHRENNAIR, BLRLERERE
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ISEDES: N

BA0F, RMPEAENERS —MEERNEEREF, EREFEIEANER/LAELERSS, EREARED
B—EEAERSSR, EERURFMNNIDR (F13, NRMMNBCERT ), REELE-IMRSEX—
R4k T 1,

MEL X —FESL, Alice ¥ Bob ZMAIEMESL, WABBRINE, AUMITEHREFR. TENZE,
MG ER — YA ik T, FEARFRELN—TFTXMIE

Java P2 RGN T :

package com.pingcap.txn.write.skew;

import com.zaxxer.hikari.HikariDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.Semaphore;

public class EffectWriteSkew {
public static void main(String[] args) throws SQLException, InterruptedException {
HikariDataSource ds = new HikariDataSource();
ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=
— true");

ds.setUsername("root");

// prepare data

Connection connection = ds.getConnection();
createDoctorTable(connection);
createDoctor(connection, 1, "Alice", true, 123);
createDoctor(connection, 2, "Bob", true, 123);

createDoctor(connection, 3, "Carol", false, 123);

Semaphore txn1Pass = new Semaphore(0);
CountDownLatch countDownLatch = new CountDownLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 1, 1);
countDownLatch.countDown();

)

threadPool.execute(() -> {
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askForLeave(ds, txn1Pass, 2, 2);
countDownLatch.countDown();
)

countDownLatch.await();

public static void createDoctorTable(Connection connection) throws SQLException {
connection.createStatement().executeUpdate("CREATE TABLE “doctors™ (" +
" “id® int(11) NOT NULL," +
" ‘name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id")," +
" KEY “idx_shift_id® (“shift_id )" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin");

public static void createDoctor(Connection connection, Integer id, String name, Boolean
< onCall, Integer shiftID) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘doctors”™ ('id’, “name’, ‘on_call’, “shift_id®) VALUES (?, ?, ?, ?)"
)i
insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);

insert.executeUpdate();

public static void askForLeave(HikariDataSource ds, Semaphore txni1Pass, Integer txnID,
< Integer doctorID) {
try(Connection connection = ds.getConnection()) {

try {
connection.setAutoCommit(false);

String comment = txnID == 2 ? " "o Mo /% txn #{txn_id} */ ";

connection.createStatement().executeUpdate(comment + "BEGIN");

// Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {

txn1Pass.acquire();

PreparedStatement currentOnCallQuery = connection.prepareStatement(comment +
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"SELECT COUNT(*) AS ‘count’ FROM “doctors® WHERE ‘on_call® = ? AND °
— shift_id® = ?");
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setInt(2, 123);

ResultSet res = currentOnCallQuery.executeQuery();

if (!res.next()) {
throw new RuntimeException("error query");
} else {
int count = res.getInt("count");
if (count >= 2) {
// If current on-call doctor has 2 or more, this doctor can leave
PreparedStatement insert = connection.prepareStatement( comment +
"UPDATE ‘doctors’ SET ‘on_call® = ? WHERE “id" = ? AND “shift_id"
= 7")
insert.setBoolean(1, false);
insert.setInt(2, doctorID);
insert.setInt(3, 123);

insert.executeUpdate();

connection.commit();
} else {

throw new RuntimeException("At least one doctor is on call");

// Txn 2 is done. Let txn 1 run again.
if (txnID == 2) {
txn1Pass.release();

b

} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();

b

} catch (SQLException e) {

e.printStackTrace();

fE Golang B, B, HER—THATER 0B ESHWTAEE uil, EEHREUTRIG:

package main

import (
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"database/sql"
"fmt"

"sync"
"github.com/pingcap-inc/tidb-example-golang/util"
_ "github.com/go-sql-driver/mysql”

func main() {
openDB("mysql", "root:@tcp(127.0.0.1:4000)/test", func(db *sql.DB) {

writeSkew(db)
i3]

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

db, err := sql.Open(driverName, dataSourceName)
if err != nil {

panic(err)
}

defer db.Close()

runnable(db)

func writeSkew(db *sql.DB) {
err := prepareData(db)
if err != nil {

panic(err)

waitingChan, waitGroup := make(chan bool), sync.WaitGroup{}

waitGroup.Add(1)

go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 1, 1)
if err != nil {

panic(err)

PO

waitGroup.Add(1)
go func() {

defer waitGroup.Done()

272



P PingCAP

err = askForLeave(db, waitingChan, 2, 2)
if err != nil {

panic(err)
O

waitGroup.Wait()

func askForLeave(db *sql.DB, waitingChan chan bool, goroutineID, doctorID int) error {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutineID != 1 {

txnComment = "\t" + txnComment

txn, err := util.TiDBSqlBegin(db, true)
if err != nil {
return err
}
fmt.Println(txnComment + "start txn")

// Txn 1 should be waiting until txn 2 is done.
if goroutineID == 1 {

<-waitingChan

}
txnFunc := func() error {
queryCurrentOnCall := "SELECT COUNT(*) AS ‘count’ FROM ‘doctors’ WHERE “on_call® = ? AND
5 ‘shift_id® = ?"
rows, err := txn.Query(queryCurrentOnCall, true, 123)
if err != nil {

return err
}
defer rows.Close()

fmt.Println(txnComment + queryCurrentOnCall + " successful")

count := 0

if rows.Next() {
err = rows.Scan(&count)
if err != nil {

return err

+
rows.Close()
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if count < 2 {

return fmt.Errorf("at least one doctor is on call")

shift := "UPDATE ‘doctors® SET ‘on_call® = ? WHERE “id' =
_, err = txn.Exec(shift, false, doctorID, 123)

if err == nil {

fmt.Println(txnComment + shift + " successful")
+

return err

err = txnFunc()
if err == nil {

txn.Commit()

fmt.Println("[runTxn] commit success")
} else {

txn.Rollback()

fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)

// Txn 2 is done. Let txn 1 run again.
if goroutineID == 2 {

waitingChan <- true

return nil

func prepareData(db *sql.DB) error {

err := createDoctorTable(db)
if err != nil {

return err
b

err = createDoctor(db, 1, "Alice", true, 123)
if err != nil {
return err
}
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {
return err
}
err = createDoctor(db, 3, "Carol", false, 123)

if err != nil {
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return err

}

return nil

func createDoctorTable(db *sql.DB) error {
_, err := db.Exec("CREATE TABLE IF NOT EXISTS ‘“doctors’™ (" +

" “id® int(11) NOT NULL," +
" ‘name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id")," +
" KEY “idx_shift_id® (“shift_id )" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")

return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
_, err := db.Exec("INSERT INTO ‘doctors”™ ('id", ‘name’, ‘on_call’, ‘shift_id") VALUES (?, ?,
— 7, ",
id, name, onCall, shiftID)

return err

sQL Hi&:

/* txn 1 */ BEGIN
/* txn 2 */ BEGIN
/* txn 2 */ SELECT COUNT(*) as ‘count® FROM ‘doctors® WHERE “on_call® = 1 AND ‘“shift_id' =
— 123
/* txn 2 */ UPDATE ‘doctors”™ SET “on_call® = 0 WHERE “id’® = 2 AND “shift_id® = 123
/* txn 2 */ COMMIT
/* txn 1 */ SELECT COUNT(*) AS ‘count® FROM ‘doctors® WHERE ‘on_call® = 1 and ‘shift_id® = 123
/* txn 1 */ UPDATE ‘doctors® SET ‘on_call® = 0 WHERE “id" = 1 AND “shift_id® = 123
/* txn 1 */ COMMIT

BITER

mysql> SELECT * FROM doctors;

[ R Sy Fomm oo [ R +
| id | name | on_call | shift_id |
R e Fom - - +
| 1 | Alice | 0 | 123 |
| 2| Bob | 0 | 123 |
| 3] Carol | 0 | 123 |
R L i R it e +
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ERNEST, NAEEKERSERN U LMELIEREEN; NMREMNE, EMRBRE —RBEELFIURZS
HiRYE, BATFEIBEFERRERE, MXICEERE 2, FUBNIESEHEAT —IMER. Aic EFECH
IBRIRYET, M Bob BT —HMERE, MANESERINERT, WELSEELENT. ERTELE—R
ELEEVINEKR, TE (GIFAB (Designing Data-Intensive Application) ) jiBE T SEfR & £/IE R :

Alice: Bob:
begin transaction name _on_call O begin transaction
currently_on_call = ( Alice  true & currently_on_call = (
select count(*) from doctors Bob true select count(*) from doctors
where on_call = true Carol false where on_call = true
and shift_id = 1234 and shift_id = 1234
) )
Now currently_on_call =2 Now currently_on_call =2

if (currently_on_call >=2) {
update doctors
set on_call =false
where name ="Alice’
and shift_id = 1234 5 if (currently_on_call >=2) {
} update doctors
set on_call = false
where name ='Bob’
and shift_id =1234
}

ravi

35 commit transaction

name on_call

Alice false

Bob false

Y . .
Carol false O commit transaction

13: Write Skew

MEE X RGIFERF, {FF SELECT FOR UPDATE KT RS (Rt o) 5l :
Java FA{# A SELECT FOR UPDATE R5EARE {mFt o] @AY RABIGN T :

package com.pingcap.txn.write.skew;

import com.zaxxer.hikari.HikariDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;

import java.util.concurrent.Executors;
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import java.util.concurrent.Semaphore;

public class EffectWriteSkew {
public static void main(String[] args) throws SQLException, InterruptedException {
HikariDataSource ds = new HikariDataSource();
ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=
— true");
ds.setUsername("root");

// prepare data

Connection connection = ds.getConnection();
createDoctorTable(connection);
createDoctor(connection, 1, "Alice", true, 123);
createDoctor(connection, 2, "Bob", true, 123);

createDoctor(connection, 3, "Carol", false, 123);

Semaphore txn1Pass = new Semaphore(0);
CountDownLatch countDownLatch = new CountDownlLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() -> {
askForLeave(ds, txnlPass, 1, 1);
countDownLatch.countDown();

)

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 2, 2);
countDownLatch.countDown();

)

countDownLatch.await();

public static void createDoctorTable(Connection connection) throws SQLException {
connection.createStatement().executeUpdate("CREATE TABLE “doctors™ (" +
" “id® int(11) NOT NULL," +
" ‘name” varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id")," +
" KEY ‘idx_shift_id® ('shift_id")" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin");

public static void createDoctor(Connection connection, Integer id, String name, Boolean
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< onCall, Integer shiftID) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘doctors’™ ('id', ‘"name’, ‘on_call’, “shift_id ) VALUES (?, 2, ?, ?)"
)i
insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);

insert.executeUpdate();

public static void askForLeave(HikariDataSource ds, Semaphore txni1Pass, Integer txnID,
< Integer doctorID) {
try(Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);

String comment = txnID == 2" YoM o /% txn #{txn_id} */ ";

connection.createStatement().executeUpdate(comment + "BEGIN");

// Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {

txn1Pass.acquire();

PreparedStatement currentOnCallQuery = connection.prepareStatement(comment +
"SELECT COUNT(*) AS ‘count® FROM “doctors’™ WHERE “on_call® = ? AND °
< shift_id® = ? FOR UPDATE");
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setInt(2, 123);

ResultSet res = currentOnCallQuery.executeQuery();

if (lres.next()) {
throw new RuntimeException("error query");
} else {
int count = res.getInt("count");
if (count >= 2) {
// If current on-call doctor has 2 or more, this doctor can leave
PreparedStatement insert = connection.prepareStatement( comment +
"UPDATE ‘doctors’ SET ‘on_call® = ? WHERE “id® = ? AND “shift_id"
— = 7")
insert.setBoolean(1, false);
insert.setInt(2, doctorID);
insert.setInt(3, 123);

insert.executeUpdate();
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connection.commit();
} else {

throw new RuntimeException("At least one doctor is on call");

// Txn 2 is done. Let txn 1 run again.
if (txnID == 2) {
txni1Pass.release();

}

} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();

b

} catch (SQLException e) {
e.printStackTrace();

Golang F{#E R SELECT FOR UPDATE RZEfRE fmft ) A RBIG0TF :

package main

import (
"database/sql"
" fmt "

"sync"
"github.com/pingcap-inc/tidb-example-golang/util"

_ "github.com/go-sql-driver/mysql”

func main() {
openDB("mysql", "root:@tcp(127.0.0.1:4000)/test", func(db *sql.DB) {
writeSkew(db)
»

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {
db, err := sql.Open(driverName, dataSourceName)

if err != nil {

panic(err)
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>
defer db.Close()

runnable(db)

func writeSkew(db *sql.DB) {
err := prepareData(db)
if err != nil {

panic(err)

waitingChan, waitGroup := make(chan bool), sync.WaitGroup{}

waitGroup.Add(1)

go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 1, 1)
if err != nil {

panic(err)
YO

waitGroup.Add(1)

go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 2, 2)
if err != nil {

panic(err)
YO

waitGroup.Wait()

func askForLeave(db *sql.DB, waitingChan chan bool, goroutineID, doctorID int) error {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutineID != 1 {

txnComment = "\t" + txnComment

txn, err := util.TiDBSqlBegin(db, true)
if err != nil {

return err
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fmt.Println(txnComment + "start txn")

// Txn 1 should be waiting until txn 2 is done.
if goroutineID == 1 {

<-waitingChan

txnFunc := func() error {

queryCurrentOnCall := "SELECT COUNT(*) AS ‘count’ FROM ‘doctors’ WHERE “on_call® = ? AND
<5 ‘shift_id® = ?"

rows, err := txn.Query(queryCurrentOnCall, true, 123)

if err != nil {
return err

}

defer rows.Close()

fmt.Println(txnComment + queryCurrentOnCall + " successful")

count := 0

if rows.Next() {
err = rows.Scan(&count)
if err != nil {

return err

¥
rows.Close()

if count < 2 {

return fmt.Errorf("at least one doctor is on call")

shift := "UPDATE “doctors”™ SET ‘on_call® = ? WHERE “id® = ? AND “shift_id® = ?"
_, err = txn.Exec(shift, false, doctorID, 123)

if err == nil {

fmt.Println(txnComment + shift + " successful")

}

return err

err = txnFunc()
if err == nil {

txn.Commit()

fmt.Println("[runTxn] commit success")
} else {

txn.Rollback()

fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)
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// Txn 2 is done. Let txn 1 run again.
if goroutineID == 2 {

waitingChan <- true
return nil

func prepareData(db *sql.DB) error {
err := createDoctorTable(db)
if err != nil {

return err

err = createDoctor(db, 1, "Alice", true, 123)
if err != nil {
return err
}
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {
return err
}
err = createDoctor(db, 3, "Carol", false, 123)
if err != nil {
return err
}
return nil

func createDoctorTable(db *sql.DB) error {
_, err := db.Exec("CREATE TABLE IF NOT EXISTS “doctors’™ (" +

" “id® int(11) NOT NULL," +
" ‘name” varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id*)," +
" KEY “idx_shift_id® (“shift_id*)" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")

return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
_, err := db.Exec("INSERT INTO “doctors” (°id", “name’, ‘on_call", ‘“shift_id®) VALUES (?, ?,
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— 7, )",
id, name, onCall, shiftID)

return err

sQL BEE:

/* txn 1 */ BEGIN
/* txn 2 */ BEGIN
/* txn 2 */ SELECT COUNT(*) AS ‘count® FROM ‘doctors”® WHERE on_call = 1 AND ‘shift_id® = 123
<~ FOR UPDATE
/* txn 2 */ UPDATE ‘doctors® SET on_call = 0 WHERE “id" = 2 AND “shift_id® = 123
/* txn 2 */ COMMIT
/* txn 1 */ SELECT COUNT(*) AS “count® FROM “doctors® WHERE ‘on_call® = 1 FOR UPDATE
At least one doctor is on call
/* txn 1 */ ROLLBACK

BITHER:

mysql> SELECT * FROM doctors;

[ R Sy Fomm oo [ R +
| id | name | on_call | shift_id |
R e Fom - - +
| 1 | Alice | 1 123 |
| 2| Bob | 0 | 123 |
| 3] Carol | 0 | 123 |
R R it Fom e +

8.3.4 Y savepoint FIERESH ST 15

Spring 2 $358Y PROPAGATION_NESTED {ZIE 1T AR B —MNREMES, ERHIIES 2 MU BN —1MNFE
5, REESHBMNAIER — 1 savepoint, MNRFEFSHITEM, ESIBEMERE savepoint FLIRE, FTRE
EZRIEESH 9, TEETEIIESZRERH—RKIER, TERGIBRSRT savepoint HlHl:

mysql> BEGIN;

mysqgl> INSERT INTO T2 VALUES(100);
mysql> SAVEPOINT svp1;

mysql> INSERT INTO T2 VALUES(200);
mysql> ROLLBACK TO SAVEPOINT svp1;
mysql> RELEASE SAVEPOINT svp1;
mysql> COMMIT;

mysql> SELECT * FROM T2;

283



B’ PingCAP

T + ‘

Xz

ES=W

TiDB M v6.2.0 AR & FF 14 % 5 savepoint 45 4, It F ve2.0 bR & B9 TiDB N X #
PROPAGATION_NESTED &£1&1T 0, ET Java Spring iEZRHIN FAUNSR{EFE T PROPAGATION_NESTED {&
E1TH, TEENAIRMEIEE, BHRESSNIBEBRR,

8.3.5 KESZEH

EARFRNZEMRBIZ SRR, DB WREANFZHARNERE, XERHIZRE v EH. RIRTE soL EHEHIVIE,
ERRIR TR A— M kventry, BZ—1ER5|, LRGN —Kventry, FTEAXANPRSIRBRTE soL E
HE:
« R RBITIERBE N 120MB (TiDB v5.0 KR E S RIMR A B] & 1T tidb-server Bt B I performance. txn-entry-
— size-limit A%, 1T TiDBv5.0 FIRBRAZIFHIERITEE N 6MB ),
- TENRRENESSTEN 1068 (TiDBv4.0 KEFIRAR]ET tidb-server ELE IR per formance. txn-total
~» -size-limit A%, {F TiDBv4.0 FIRAZFHHIRAKBENEZEE I 100MB ),

HINER, TRRX/NREIEZITHRG, TEZBRESHITIIER, TiDs MRS ARIZSZENIM key BIFFH,
EERMER, R T EMEARRMA, BiNE 100 ~ 50 TEA—INES.

8.3.6 BEENIEZIHY SELECT FOR UPDATE iBAI RN Hi

B &h1R 3 T Y SELECT FOR UPDATE B RIAEINHI, MBI TEIFfR:
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ct * from ttlock;

-+
et (0.00 sec)

rom ttlock where id=3 for update nowait;

(HY000): Statement af e 1o 1d not be acquired immediately and NOWAIT is set

tidb_version()

19d479ed228bb41848bd5e97445
it Branch: 2.1
ITC Build Time

14: TiDB I,

XZEHH5S mysoL RESHIH T,
] BB 2 0BT BEGIN; coMMIT; fE/Ri%(0])5R,

8.4 EZFWIRAIE

FENBERASE S ERBR I EIRFLIEDE,

=

8.4.1 BB

NRNAREFEE FTEBEIRA, RRIBE T IEHcE:

ERROR 1213: Deadlock found when trying to get lock; try restarting transaction

HEANKRLALEMES, WASESENABRKRELISFEMHISEANBIRFEARA—, EMETFSEHERE,
M “TEB” . X ELAbookshop FHEEEHHY books Tr F /R fll/E RIEH :

5548 books "RAIE A 2 FZEURE:

INSERT INTO books (id, title, stock, published_at) VALUES (1, 'book-1', 10, now()), (2, 'book-2',
— 10, now());

EToB EMESRAT, A2MEFPRDBIFITUTIES, MEBRITEH:
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UPDATE books SET stock=stock-1 WHERE id=1;
UPDATE books SET stock=stock-1 WHERE id=2;
UPDATE books SET stock=stock-1 WHERE id=2; - TR #PHE
UPDATE books SET stock=stock-1 WHERE id=1; - 182l| Deadlock £&i%

EEFin -8 BRITEHITRIRS, TiDB XBL/ ROLLBACK E iR -8 FHVE S, ARE iR -A FIIE id=2 BIIRIER
SPITARIN, BT coumIT ENR] RS & iRiE.

8.4.11 BRARFAR1: BHRIEH

ATRREFREEFMEE, PJLUBIT AR SiBEEE schema 1%1T, RENNAEmE EIEH, FI30 LM
RlF, MNREFIE -8 HAIE iR -A BEMFAWENF, BEBELE id=1 B9H, BX id=2B9H, elblEs
TERIT :

ZP0 A BN 8
BEGIN
BEGIN;

UPDATE books SET stock=stock-1 WHERE id=1;

UPDATE books SET stock=stock-1 WHERE id=1; - IITSHPEE, HES A THEBESENIT
UPDATE books SET stock=stock-1 WHERE id=2;

UPDATE books SET stock=stock-1 WHERE id=2;
COMMIT;

COMMIT;

REEEA R 2 A, tEERRIED, MARTHERES:

UPDATE books SET stock=stock-1 WHERE id IN (1, 2);

84.12 FRIRAFR2: HNESHE

MREXGHEHR2—TRMIES, hEBERED., EFRENEGHNE, FSHNEXNNRFEHELHNRES
E&o

8413 fRRAE3: EHFMES

FMESRET, AF2EEYIE, ENARFSEN LAMESERNENERZE, BFREINZEIN
RiREIXBEIRIE,

8414 BRRFAR4: EiR
FNEREETRTIIBNE, ENRARBAMAEIRZEN], BAREIRNEE N HiRSEIRFEIRGE,
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842 NAREIXFEIRLIE

RE 0B ReEJEEH S MysQL RE, BENHARANMRSERTRLEER, HRZ-MEFSRE,

FF & & RS BUIEEIBER Adapter F1 ORM EBZ J9 MysQL 1 oracle FEAIBEE S EHIRY, EXLEHIEE
B, BERELVERNRBRAIRK, AEAFTEEUNG, WFXEEFE, SREIKKE, EIfEFER
ML, BAREIELBEEFRERAFEINNRE,

5 wysqL FRERAHRIEERNENRZ, E1ios H, MRRAFMESRE, BERRRERIXN, FEEECHN
RSB ERRIINGIRGIERXNEE,

FEBIZEM python BB RR TSI NARFRANEIR, EAREREMIRENIEFE orv REIMSRE
iHAIEZLE, FEIER]AEEMRIZESSIMERER.

B, BHNELZEMNN:

« MNREMEIRIDREGAZ] max_retries PRSI, MR
- EM try ... catch ... BOMIKSQLAITEE, S8 THXEHRNMAITARER, BIHERER
MHITELNR, FAERBEESE: BiIRIEBSHEIZNT,
- Error 8002: can not retry select for update statement: SELECT FOR UPDATE B N IR EE,
- Error 8022: Error: KV error safe to retry: BSRIILMIREE,
- Error 8028: Information schema is changed during the execution of the statement: X% HY
Schema £5#[E A5 T 0oL LE, SHEF RN,
- Error 9007: Write conflict: EHRIRE, —MEBERAFTMESZEAN, S/EZEHNE—1TH
B ITIERRHBEI IS PRIR T,

o 1E try BREETRATER commiT IBTE S :

while True:
n++
if n == max_retries:
raise("did not succeed within #{n} retries")
try:
connection.execute("your sql statement here")

connection.exec('COMMIT")

break
catch error:
if (error.code != "9007" && error.code != "8028" && error.code != "8002" && error.code !=
— "8022"):

raise error
else:

connection.exec( 'ROLLBACK")

# Capture the error types that require application-side retry,

# wait for a short period of time,

# and exponentially increase the wait time for each transaction failure
sleep_ms = int(((1.5 ** n) + rand) * 100)

sleep(sleep_ms) # make sure your sleep() takes milliseconds
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I

WR(RZREIBE Error 9007: Write conflict fBix, {RAIfeREEiH — T HEH{RAY Schema 1Z1T
MBUBEEFEUREL, HBPRABIEFMGTT B RPR, X FUMFAEMIMBRES AR, &
£ TiDB i) FALIE,

8.43 ML

« TiDB iP5 o) AL IR
- RMESBRTES fX 6 fHiE

9 It sqL itge

91
AERSEIA T UMETE Tios PAL sSQUIBRIAVIEEE, A TIHREEFIMEE, ReJUMUTAEAF:

- sqL MERERL,

+ Schema i®it: RIBRAYM S RAFELE, HTHREZZAREERAR, (RATERFENRL Schema #H
—LEiFEE,

9.1.1 sQL MEREIAME
ATk sQUIBRIAVMEREE T, BILAIBTEA TR :

- FAERELLD BT, RFERDEFEENGE, 8%2EES RIBUE.

- EASIEMNZES], WTF sqL Y wHERE FAIFHY Column, BERIEBMEMES|, BUNXFER—1N2RA
RiER), MEERRE,

- ERASIER Join KB, R|EWMHSNIROANNFIRERNME, EESEN Jon REBWZERTER, —MRIE
UK, TiDB B cost-based 1L B8 S EENEERMAT Join KB, BELKIBERT, AP FENIETE Join BT

BESET,
- EREEMNEESIZ, WTFote F olAr JEERBIA A, ZFEH TiFlash BEISIZE, BRJASEHTAP
Ei’ajo

9.1.2 Schemai&it

NRRTsoL MR IEMIBMBEATERESRIFIIMEE, MA]EEFEEREIREY schema IRITTFIEIRIZEVEE,
SR FRE G2 AT [a)El :

- BENHR, XRTUNMFAEMMBRES AR, BS%E nios PipR @I,
- R, RTUMFAEMMBRRAR, ES%E 1o Ao ALIE,
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913 HWEEIE
. sQL HEEIRL,
9.2 sqQLEEEEL
AENEENR sQuEEEIRMN, RIESTHREN soL ITIENE ILKRE,

921 HEHTE

EFIEZEI, RAILLELT tiup demo A S ARBIEIE:

tiup demo bookshop prepare --books 1000000 --host 127.0.0.1 --port 4000

8% {5E A TiDB Cloud B Import TNEE S ATSE /& 1 HI R OIELHE,

922 [O)fl: £FR7AME

BEREENNRER SELECT BARITRERAM, NERATAGENERS,
HETAEERNEM _RRSIFHINRRPRRDVETHR, BERRFRENMELE:

SELECT * FROM books WHERE title = 'Marian Yost';
R R R Fo - = et R i +
| id | title | type | published_at | stock | price
[ R R R e Fomm oo Fomm oo +
| 65670536 | Marian Yost | Arts | 1950-04-09 06:28:58 | 542 | 435.01 |
| 1164070689 | Marian Yost | Education & Reference | 1916-05-27 12:15:35 | 216 | 328.18 |
| 1414277591 | Marian Yost | Arts | 1932-06-15 09:18:14 | 303 | 496.52 |
| 2305318593 | Marian Yost | Arts | 2000-08-15 19:40:58 | 398 | 402.90 |
| 2638226326 | Marian Yost | Sports | 1952-04-02 12:40:37 | 191 | 174.64 |
R e e e R R +
5 rows in set
Time: 0.582s
AJCAEF EXPLAIN REBEXNMEWIIITIR, BEMMTLEBXAE:
EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';
.
) mmmmmmemmemmmee——a- Fomm e e Fommm e e Fomm e e o T T
—
| id | estRows | task access object | operator info
— |
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ro-
e Fomm - L Fom o - - R e TR P +
—

| TableReader_7 | 1.27 | root | | data:Selection_6
— I

| L—selection_6 | 1.27 | cop[tikv] | | eq(bookshop.books.title, "
< Marian Yost") |

| L—TableFullScan_5 | 1000000.00 | cop[tikv] | table:books | keep order:false
— I

ro-
e Fomm - Fommm - T e e TR P +
—

MIFT KA AY TableFullscan_5 BJLAB H, TiDB¥EAITER books #HITERIAM, AN E—1TEFIMT title B
BHB M, TableFullscan_5 B estRows {89 1000000.00, IHBBMAL RGN LRSI 1000000.00 1T
IR,

BZKTF expLAIN BUERNA, PILARIEER expLAIN BRIEMITITX,

9221 FRRAER: BEHRSHTIERIE
AT IR EERIZEE, BJUATE books. title FlBIE—NEES]:

CREATE INDEX title_idx ON books (title);

MEBRITENBRRFIRES:

SELECT * FROM books WHERE title = 'Marian Yost';

R e R el R et Fom e - = R il R il +
| id | title | type | published_at | stock | price

B SRR o e S o Fomm e [ +
| 1164070689 | Marian Yost | Education & Reference | 1916-05-27 12:15:35 | 216 | 328.18 |
| 1414277591 | Marian Yost | Arts | 1932-06-15 09:18:14 | 303 | 496.52 |
| 2305318593 | Marian Yost | Arts | 2000-08-15 19:40:58 | 398 | 402.90 |
| 2638226326 | Marian Yost | Sports | 1952-04-02 12:40:37 | 191 | 174.64 |
| 65670536 | Marian Yost | Arts | 1950-04-09 06:28:58 | 542 | 435.01 |
R R il e e e R et R i +

5 rows in set
Time: 0.007s

F]PAERS EXPLAIN REB XN EWMHIAITIHL, BERTLAEBERT :

EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';
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| id | estRows | task access object |

— operator info |

.
o e o - [ S, S S S
SN

| IndexLookUp_10 | 1.27 | root | |
— I

| F—1IndexRangeScan_8(Build) | 1.27 | cop[tikv] | table:books, index:title_idx(title) | range

<~ :["Marian Yost","Marian Yost"], keep order:false |
| L—TableRowIDScan_9(Probe) | 1.27 | cop[tikv] | table:books | keep
— order:false |

MHITiHXIHAY IndexLookUp_10 B _ID,IE'.:I:.' TDB 2 BIL RG] title_idx REIBEIE, H estRows HN 1.27,
BB BT RESAE 1. 27 1T8IE, miz/\FZa1£7Ria1 1000000.00 1TEIE.

IndexLookUp_10 F{T it XIAIMITIRFZ R 55 IndexRangeScan_8 B FiBiT title_idx R IFREVFERHMERSIHK
i&, #AJS TableRowIDScan_ 9 BEEER S| HiE EEHY Row 1D M REWMEMAITEIE.

EZXT o MITIHRIMARE, FIBAFDE tios MITHHRIBEST,

9222 MRRAAR: FHRSIEBEHIE

ERBRARY, FEXZNRSER, BOREBTHAITHRIE. BURRSIBIEFEST oL EWFE
HFBER, MAIMNEELREEXNMTR,

BN TEEIRPR, XNEZRE title EBIRXT R price:

SELECT title, price FROM books WHERE title = 'Marian Yost';

| Marian Yost
| Marian Yost
| Marian Yost
I

| Marian Yost

|
I
I
Marian Yost | 402.90
|
+

5 rows in set
Time: 0.007s

BT E5] title_idx (RE S title UBVEE, PRLATIDB AR FBELHERSIIE, ARMEREW price HIE:

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';
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.
i Fommmm e Fomm e oo i P
N

| id | estRows | task access object
~ operator info |

o
i Fomm oo e oo i +o-md
SN

| IndexLookUp_10 | 1.27 | root | |
— I

| F—IndexRangeScan_S(Build) | 1.27 | cop[tikv] | table:books, index:title_idx(title) | range
< :["Marian Yost","Marian Yost"], keep order:false |

| L—TableRowIDScan_9(Probe) | 1.27 | cop[tikv] | table:books | keep
< order:false |

o
i Fomm oo e oo i +o-md
SN

PR title_idx 5|, FHHEE— title_price_idx &3|:

ALTER TABLE books DROP INDEX title_idx;

CREATE INDEX title_price_idx ON books (title, price);

HE, price BI|BEBLEFMARS| title_price_idx BT, AN TEERXFABERSIBE, LHELORENR
T, EMRSEBERMEBEZRSI:

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';

| id | estRows | task | access object

— operator info |

o
e A T e R R e .
N

| IndexReader_6 | 1.27 | root |
— 1ndex:IndexRangeScan_5 |

| L—IndexRangeScan_S | 1.27 | cop[tikv] | table:books, index:title_price_idx(title, price)
< range:["Marian Yost","Marian Yost"], keep order:false |

.
L Fomm o m B S
SN
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SELECT title, price FROM books WHERE title = 'Marian Yost';

| Marian Yost | |
| Marian Yost | |
| Marian Yost | 402.90 |
| Marian Yost | |
| | |

Marian Yost

5 rows in set
Time: 0.004s

ATFEENROIEZAEXNE, MR title_price_idx E&3l,

ALTER TABLE books DROP INDEX title_price_idx;

9223 BAFE: FRTESHEE

MREMPEATRITIEEE, SREANAITREZERR, FIGIR vooks BWERRT! id, EATI id RE
TR -

SELECT * FROM books WHERE id = 896;

+----- e Fo e - - ettt Fomm - = R +
| id | title | type | published_at | stock | price

Fom e oo R o e e S Fomm e oo Fomm e e +
| 896 | Kathryne Doyle | Science & Technology | 1969-03-18 01:34:15 | 468 | 281.32 |
R e et F o - - e it R +

1 row in set
Time: 0.004s

{8 F9 EXPLAIN BEEHITITXI:

EXPLAIN SELECT * FROM books WHERE id = 896;

R R et R R R +
| id | estRows | task | access object | operator info |
S Fomm e Fomm oo R R +
| Point_Get_1 | 1.00 | root | table:books | handle:896

R R et L R R +

Point Get, XB “RE" , BERMITREHBIEER,
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923 EEEIER Join MITIHXI
7L joIN BRI £,

924 HWEFHIE

. {EF EXPLAIN BRIEHITIT R,
- F expLAIN BB R 5| E1ERIITITXI,

MEE AR IES
RERFNBEER 1o BURER —LRESH,

93.1 DML BR{ESLE

LA T4 4B{EF TiDs BY DML BY B8 R B I SR E SRk,

93.1.1 {FRABMEASITHIBIEE
LHEEENSITHIRN, HEEREA QL S1TRIEMNIESD:

INSERT INTO t VALUES (1, 'a'), (2, 'b"), (3, 'c');

DELETE FROM t WHERE id IN (1, 2, 3);

NEFERAZ A soL BITHRIERIER:

INSERT INTO t VALUES (1, 'a');
INSERT INTO t VALUES (2, 'b');
INSERT INTO t VALUES (3, 'c');

DELETE FROM t WHERE id
DELETE FROM t WHERE id
DELETE FROM t WHERE id

1 1} n
w N =

9.3.1.2 {3 PREPARE
LUTFEBZRHITEAN sQLIBAR, HTF{EFH PREPARE 1BH), BJLAE R E S 24T sQL 1B A8,
7E Golang H{# F PREPARE 1B :

func BatchInsert(db *sql.DB) error {
stmt, err := db.Prepare("INSERT INTO t (id) VALUES (?), (?), (2), (?), ()")
if err != nil {

return err
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for i :=0; 1 < 1000; i +=5 {
values := [linterface{}{i, i + 1, i + 2, i + 3, i + 4}
_, err = stmt.Exec(values...)
if err != nil {

return err

}

return nil

7E Java F{EFE PREPARE iBH] :

public void batchInsert(Connection connection) throws SQLException {
PreparedStatement statement = connection.prepareStatement(
"INSERT INTO “t° (°id’) VALUES (?), (?), (), (), (1)");
for (int i = 0; i < 1000; i ++) {

statement.setInt(i % 5 + 1, i);

if (1 %5 ==4) {

statement.executeUpdate();

T Python H1{sE ] PREPARE 'iE’FUETJ, #K%‘%EEE?‘EEO Eﬁ(1§ﬁﬁ’§§ifﬂ§@ﬁ, mysqlclient & priver ¥ B ohEE
AT,
EERNEEEMIT PREPARE 1B6], BNHARERSHITHE,

9313 WREBAIMMEMEE
WMAENE, FELR M sELEcT *REIFFLATIAVEIRE, TEEERENA:

SELECT * FROM books WHERE title = 'Marian Yost';

RMZNEBFENIEE, Fln:

SELECT title, price FROM books WHERE title = 'Marian Yost';

93.1.4 {ERAMEMER
HEEMRAREMEIE, HEEERMERRR, RtEMER

93.1.5 {EARMEFEH
HEEZFMAREMNIER, HEFERMEEH, RItEFH
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9.3.1.6 {#H TRUNCATE i5 )X & DELETE 2 REUE
LUEEMRE—NRIETEEUERT, HETFEF TRUNCATE iBA]:

TRUNCATE TABLE t;

AIEFZ{EH DELETE 2R HUE !

DELETE FROM t;

932 DDLERfELE

BA T4 4B TiDB B9 DoL BYFS R BB SR SRS,
9321 FRIEFMRIETHK

DI % 3 A NB ST RIFL ),

933 ZS|MRESE

NRS|IMRIEREK,

9.3.3.1 HRMINZES|IMHEERRESIE

TiDB THFTELLIRINZRS|#8E, BIi@id ADD INDEX BY, CREATE INDEX FERNERSIIRINIRIE, RINZRS|IRKEERF
HEIBIEE, FTLUBTIEN FTEMNR AT ERKIFE 0oL 12R1E re-organize MERMIHITE SEIER S| AV LT
2R/

+ tidb_ddl_reorg_worker_cnt

* tidb_ddl_reorg_batch_size

AT ROELMSHRN, RINRSIPWFRANRRSERRT, SRMNRSIVERINNERERRS, &
5% EOHAEREXE, USSR DRAEERIMBRINES] :

SET @@global.tidb_ddl_reorg_worker_cnt = 16;
SET @@global.tidb_ddl_reorg_batch_size = 4096;

LORINZES | RERI B ARG SN ELE 57 ( B8 UPDATE, INSERT FDELETE) BY, iAK LIRFR B RERM IR FsH &
MEMHE, FEELHEHRKRK; BRNESIEFHIERTANMER, FSERKMBTEAETMN, Lt
BIGA/N B E R RIEL I S HR:

SET @@global.tidb_ddl_reorg_worker_cnt = 4;
SET @@global.tidb_ddl_reorg_batch_size = 128;

934 E|H M
XFUWEIEMFBARAES PR, BESE Ti0B BLPSE (0] TLLIE,
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9.3.5 Java B EE N A FF & BR{ESE
TiDB ERIELE AR Y ( ) Java BUIBENBH L8,
935.1 FRNE
- TDB RIESLEARY (— ) EHEABANE RS 0] B k7%,
94 ZS|MIERIESLE
KESNATE TioB PEAZRES|IF—LRESE.

941 HEETE

KERBFIE S Fbookshop FIBEEFRY books FRAE ARG,

CREATE TABLE “books™ (
*id® bigint(20) AUTO_RANDOM NOT NULL,
“title® varchar(100) NOT NULL,
“type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
— & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at®™ datetime NOT NULL,
‘stock® int(11) DEFAULT '0°',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (°id’) CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

942 BIRRSIIRESE

- BUMRBEEEANBENMEINASRS, MR HEZ RS LE (covering index
optimization), 7E=Z=ZR5AILIFETS tios AIAEZRERS| LRI ZEWMBENMBERE, JTUXIEBR
MEBE,

- BREIBIBAFEN LRSI, BRANLRSIEMEER, EREIEME—1R3IZERIIFRL,
BEM—NERS], EEA—FRIENRER, ABFMIME— Keyvalue, FTARSIEZ, BAMIE, FF
B=ESA#HX, BIMISHNRSIBESEMALIRSITHRE, FEREENRSIRIRSMLE, B
R AN HS LT,

- REARNISHSEESENRS, FEUNEFENERTRFERTINIICIERS|, BNERSHEE.
THE/LMERESEIERSI:

- XS EEERANT, @IR5IEEFHRVTIRENITH, AINEFEANSHIESHEX 5L
BIRRS|, ERNEFEANMIIX—T EEIERS],
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- B2NEERER, TROERESRS|, FREEIESEZKEGNIIMELASRSIMEIE, XBE
—NEF, BRIFEFAREIRR SELECT * FROM t where c1 = 10 and c2 = 100 and c3 > 10, B4
BJAEBEEIIASZES| Index cidx (c1, c2, c3), XHFTUBAERRHMER —NESIFISHT

Scan,

- BEAGREXNZRZSIR, HEMREREABSERNRGRIE, NRIFHLQBHALGEHEMN
mRIE, ISERsIGRIE

943 FRAZESINGESK
- BYRSIMNBNR RN TINRER, FAAEHRAZRSIEE—EERPHA L, NMR—NRSIASEIEM
EiREAAE, BXNRSIZEBEXD, Bl ANRS,

- FHAESESIN, TSEFHERLAKEN,
FIANEIRTED! title, published_at F¥FE—MASZE|ZES|:

CREATE INDEX title_published_at_idx ON books (title, published_at);

TEXNERRAER EXMIERS:

SELECT * FROM books WHERE title = 'database';

ETEXNTEBHTAREEAESRIPRELE —JINIFRM, AT AERASRS:

SELECT * FROM books WHERE published_at = '2018-08-18 21:42:08";

- EERFHPERRSIVIENFHR, AEERS|V EMITE, R, ELBFRMNIRE, 25
RIS LA ERZRS]
BINEIRTERT B) 25 BYA9%1 published_at FFAE—NZR5]:

CREATE INDEX published_at_idx ON books (published_at);

(BETEEIRRLIEER published_at EHIZRS|RY:

SELECT * FROM books WHERE YEAR(published_at)=2022;

AN SR T EER, BRAERS LMEHRTER, BIRIfER published_at ERIZERSI:

SELECT * FROM books WHERE published_at >= '2022-01-01" AND published_at < '2023-01-01";

e AERRIANRS], FINNEBFRHETH YEAR(published_at) BIE—PMRIANES]:

CREATE INDEX published_year_idx ON books ((YEAR(published_at)));

SRF5IEIE SELECT * FROM books WHERE YEAR(published_at)=2022; Zif)FLAEEA published_year_idx &
SIRIMEER T,

N =
TR

RIANERS|BAIRZ tios PIKIAFE, FEE 0B BEXMGPHABRANES 45, 1£15
AIASERIANRSIXE,
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- REFEREBEZES|, NRIVNEESE!Y, #BRLE2 SELECT * BERBYIMNIESR,
BN T EEIDREHTHZES| title_published_at_idx FXIEENEIIRENE @AY ELIE -

SELECT title, published_at FROM books WHERE title = 'database’;

ETEERIBARAEA LAS RS (title, published_at), (BB —NEXREIBIERS|FIEIBIER
SN, MREBZERERSIRETEFENSIA (—REXRER), RPEEBENITHBIE.

SELECT * FROM books WHERE title = 'database';

- EWRMAER 1=, noT INES, TAERRS. Pl TEERLEEREFAZRS:

SELECT * FROM books WHERE title != 'database’;

- {EA Like BPUIRFHRLBECTT % FF 5k, tbEEERARS. AN TEERLEEREMRSI:

SELECT * FROM books WHERE title LIKE '%database’;

- HEWFGESANESIHER, BRAOERAWM—NREIIBRRMIN, HEFERMRILEE Hint SKBFIR
LB ERXANERS, XML RMALEE DR THE BN S E o) @Y, EEZRES,
FRITEERF, RIZES id 7 title LERSBBEZRS| id_idx # title_idx, {REE id_idx FIELIE
MEEEYF, FAETLAZE sQL B USE INDEX Hint SRIBHIA (L 28E M id_idx &3,

SELECT * FROM t USE INDEX(id_idx) WHERE id = 1 and title = 'database’;

- ERFRMAER INRIAXE, EELEAFRHRERINAERLT 300 1, SMRITHRRERE.

9.5 Hft{i{t
9.5.1 JBEGEFRTLERILEIR
KERBTEN A 1ioB FRIFR R BIAEIRIN, aJEEFRNER OB R TE,

9.5.1.1 F&HR M

Y sqL B AMIEVEIB R B AR — A, TiDB 4GFR TS — ISk FmMIAY SR LB S 1 TRk, BETHFREN
BIRER, UHITIBIAGE,

TiDB FRFRTCE R AL RN M AN T :

s MR—ADHFENSEE R NULL, EERBIERZ NULL (NULL B2/ <=> BFLERIZE AR, W F NuLL
<=>NULL, ZER A true, FEELEIR),

- NREERIREPIBINSHERFFER, WEEIWEAFZAEHITER,

- NRANSEEEEL, NWEENMEREEFHITIER,

- NRASHFHITLLR, MG HS#ESMEN R 3G F &,

c MREFA-—NSHZBTHENE, WHERERATFZ—INEH, RS —NSHITHEISERE, WiE
SHETHEEFITILR, MRF—ISHERZRE, WESHEZREHITHHR.

- NRBER—NSEZE TIMESTAMP Y, DATETIME I, HZ—NEREEE, MEMITILR ZANGE 251 At
EIE:5

- ERMBHEMERT, SHERIERNZ=E (pousLE £E ) LEIRRY,
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9.5.1.2 FRIVERFEIRS|EAER

PRIV T ANIRENZ AN, BENAREH, NREEEIRARIEHREI, XRHATRIVE
BERESH:

. B3I%H
BEEX

95.1.2.1 Z5|kM

WM, accountid JoEHE, HEWEER N varchar, BT ITHRIBIN, Zsqu RE TRV EREWR, Lk
fERARSI,

DESC SELECT * FROM “account®™ WHERE “account_id =6010000000009801;
.
e e e e oo - R [ S S e
—
| id | estRows | task | access object | operator info
= |
.
Ly R S S e
—
| TableReader_7 | 8000628000.00 | root | | data:Selection_6
< |
| L—Selection_6 | 8000628000.00 | cop[tikv] | | eq(cast(findpt.account.
< account_id), 6.010000000009801e+15) |
| L—TableFullScan_5 | 10000785000.00 | cop[tikv] | table:account | keep order:false
— |
.
Ly R S S e
—
3 rows in set (0.00 sec)

BITERER: MAERITIHEIF, FJ0 cast EF,

95122 BEEXK

INTFRA, FERaBIEIERELN decimal(32,0), MHITIFRIFTLAIGHN, HIMTIRTVEELILLIR, decimal FER
MF TR EEERRIEIRI double 2£8Y, T double KEYANNEERE decimal &, HIMTHEEKR, HXA case
B, BT TRk SERE 2SN ERER IR,

DESC SELECT * FROM “t1° WHERE “a’ BETWEEN '12123123"' AND '1111222211111111200000";

ro-
e A e B L B T R
SN

| id | estRows | task | access object | operator info
— I
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.

A e R R T R
>

| TableReader_7 | 0.80 | root | | data:Selection_6
— I

| L—selection_6 | 0.80 | copl[tikv] | | ge(cast(findpt.t1.a),
> 1.2123123e+07), le(cast(findpt.t1.a), 1.1112222111111112e+21) |

| L—TableFullScan_5 | 1.00 | cop[tikv] | table:t1 | keep order:false, stats:pseudo
— I

.
AR T L R T e

3 rows in set (0.00 sec)

BITHRER: KA ERITIHRIF, AT cast BF

SELECT * FROM “t1° WHERE “a® BETWEEN '12123123" AND '1111222211111111200000";

1 row in set (0.01 sec)

BITHERER: U ERITHILTHRER.

952 MEE—FISEMBAR

FERNBE—FINSEMLRE, HEITEMME— DT LERHFEN.

9521 BEig7|

E38 (auto_increment ) B KB IFRE MysqQL MY A rRoBMS EFIR —FHEME, BILEC B ZEHEREHIRE X
SIMEBSME, APAFERZIIME, ZIMNERERAICKENSEMER, FRRE—, £X23
BupzmH, BEIFRABUSEYE, URARTEX—ITHIE, RFEILTULSSNHONETRER, B8
SIRMBEMRMET : BEIIRERAREFE, MBMNEDRRENBE, RIRISAFENFISHFE. K
FREMFAFHETA, AFPEENEDBETIRRETFISHAZENRFEEE.

9.5.2.2 &5 (Sequence)

FIR—MEBUBENSR, MAREFETIARENFIRUZESRIENFIE, MNAEFRARERERIXAN
FIER— KRB HKRE(E, LeJAMERAFIEHITEEZRMNMNT, REMXATHFNES, KBFRK
B — MR EE X, M TiDB 4.0 RAEFIAREFIIINEE, 1F151ES3E CREATE SEQUENCE,
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9.523 ZE Snowflake 53

Snowflake & Twitter 32 HAY I ID £ SR, HEIB S, BRITHIR B ER uid-generator FISSHRY leaf,
T EPA uid-generator J3 {51 R FFi5BE,

uid-generator SR AY 64 i ID 50T :

| sign | delta seconds | worker node id | sequencs |

| <---e- R |-mmm oo | <nmme e |
| 1bit | 28bits | 22bits | 13bits |

- sign: KERBEM 1L, BEHO, RRERMEYIDBLRIER,

+ deltaseconds: XA 28 fil, ZHgiRt[E], RARAEN FENFNIZESEIER EKIA “2016-05-20" ) BIIEE(E, B2
fiiRF, 28 iRBrI2H5498.7 &,

« worker nodeid: EX1A 22 fiI, RRHIES id, BEENAEFHEZSMNIGA—NERNAY 1D £ EEE., B
ISR 1D £ B R EUREB G Zookeeper, FIANNIERIENARBENE, HIZERNSEMIRK
BY—/NR8Y worker node id, 22 fifz 3 8] 23549 420 IR B,

- sequence: FKIA 131, RRBWMHERFI, 132 S 8102 ML,

9524 SERNEAR

SEROEHRFIAERANBIEEERBE D, AARFEKFIISEMR, BITICRRT—NFI
TR, REXROIANTF:

FEE FERFEBE  FERIHAR

SEQ_.NAME varchar(128) RRIIEH, ARXHREWS
MAX_ID bigint(20) SRR E Mo kEHENREXE
STEP int(11) TK, RREXNENSEKE

MAEFERZREEFNS KRN —ERFIS, ARNEHNEEASACRFIRFIIERDELEENER
KiE, ARENAREFRATFHREAEMFISIIRSENF. F—EBRSBERZE, NARFA AR
WHSER, IFMBXNFRTRIEESALS. KIMERIER, ErICAER AT &K AZHIEE ISR
EEpIER

Ra, FEIENE, DAMMAREMN D EHABREN, NESERF R ios ROER, KIMERLIEHR
BJCARYAEAREY 1D FHATAIRFE (bitreverse ) RIFEI— M AFENLEIF 1D,

10 EPEIZIA

10.1  SQL B¢ 55 5% (o] i

RENFEF A NAITERATEBEE LSS IE 5%,
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10.1.1 SQLIRMEE DL ia) &
WRFIBIRS sqL AUMERE, mTLBARIESQL MEBEML (L SRl G — Lo LAY MERE B /1, AR UNSRIKIATZIEERECI /R,
Wi

- DiTigER
- {E£F Top SQL EI R AR RHFET S HEN

NRIFIBR T —LEXTF squ RERIEIRE, BTUBA sou R 4FH ML IalE,

10.1.2 ESHEIRALE

NESHRGIE,

10.1.3 HEFRIE

- ANZIERITHEEY S
. EREEIEFAQ
« TiDB =R FAQ

102 FERERIETE

FERRERENIERIROLIZNE,

10.2.1 group by

HFEEMEE, MysQL “F B” T group by iBi%, {# select FAITJLAS|FRTE group by FRIFFEARIEREF
E&, tHFELR non-full group by i&i%, EEMEBUEED, XBIAAR—MIEEZHEIR, BAXLEREREFRIEE,

ETHIBY 35 sQLiBAIF, ZE—5% sQLEM T full group by 18i%, FTBTE select FAJH5|FHRIFER, EBTE group
by FEIFEFTEIR, FINENSERERIZEN, FIUEZ dass 5 stuname WEZEEHBE=F; F-FK5%
=%Z2E—1sqL, BEEMRMTREE TARBMER, X5 sqQL Y group by FAIFNERR T —1 class F
B, ALERERSHI dass HITRE, dass WE—EBEH, UMRHERETRSOSHITHIE, M
class 5 stuname R EREE B =, i 2018_cs 03 BERWAIREE, BXMITHRHREMARZEREEBEX LM
PREIRY, BRFSIBEXIER,

mysql> SELECT a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.
< stuno group by a.class, a.stuname order by a.class, a.stuname;

[ SR R +

| class | stuname | max(b.courscore)

R R i e +

| 2018_CS_01 | MonkeyDLuffy | 95.5 |

| 2018_CS_03 | PatrickStar | 99.0 |

| 2018_CS_03 | SpongeBob | 95.0 |

[ P e S +
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3 rows in set (0.00 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.

< stuno group by a.class order by a.class, a.stuname;

[ R R R +
| class | stuname | max(b.courscore)

R R et Fo - - - +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | SpongeBob | 99.0 |
S S S +

2 rows in set (0.01 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.

< stuno group by a.class order by a.class, a.stuname;

B SRR S i +
| class | stuname | max(b.courscore)

Fom e o R e +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
R R e +

2 rows in set (0.01 sec)

Ak, AE{RFE group by IBEILEREMNFRE, E{EH full group by 1B7%,

MySQL 32 7 —“ SQL_MODE FF 3% ONLY_FULL_GROUP_BY SR HI 2 & 1T full group by 1BEMIEE, TOB HERET
IX ™ SQL_MODE FF%:

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.

< stuno group by a.class order by a.class, a.stuname;

R B Y +
| class | stuname | max(b.courscore)

R R ] e it +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
R S Y +

2 rows in set (0.01 sec)

mysql> set @@sql_mode='STRICT_TRANS_TABLES,NO_ENGINE_SUBSTITUTION,ONLY_FULL_GROUP_BY"';
Query OK, 0 rows affected (0.01 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.
< stuno group by a.class order by a.class, a.stuname;

ERROR 1055 (42000): Expression #2 of ORDER BY is not in GROUP BY clause and contains
<> nonaggregated column '' which is not functionally dependent on columns in GROUP BY clause

< ; this is incompatible with sql_mode=only_full_group_by

304



B’ PingCAP

FEREIR: £ sql_mode i E T ONLY_FULL_GROUP_BY RIS,

BT

10.2.2 order by

ESQLENBEXH, RBEERAT order by IBEFA RREERENIIFiaL, MBVHREREDTRERFEE—E

HE%%J: EREITRIEEAN, SRMTHERTERREN, BLBIRERE JLER MysqL Innobs 77{i#5|
Z) EEBEFRARSINIMFHITERENA L., 0B ZOBNMIEE, BERGEHEESERSRL, 3

9I~ TiDB ERNEFIIEDL, ELEAE order by B SQL1E’=UE’\H%%Efxﬂlﬁré%%&,&%ﬂ:UZ‘M €. BERIRF

MHERE, FIRMMICERIFNFERME] order by FAIMP, XFFE sQLBIEX,
ETERGP, AP RE order by FAIFRM T —PFER, TiDB RREBX—NFEFITHIF,
mysql> select a.class, a.stuname, b.course, b.courscore from stu_info a join stu_score b on a.
< stuno=b.stuno order by a.class;
[ S R o [ S +
| class | stuname | course | courscore |
[ P e g B S +
| 2018_CS_01 | MonkeyDLuffy | PrinciplesofDatabase | 60.5 |
| 2018_CS_01 | MonkeyDLuffy | English | 43.0 |
| 2018_CS_01 | MonkeyDLuffy | OpSwimming | 67.0 |
| 2018_CS_01 | MonkeyDLuffy | OpFencing | 76.0 |
| 2018_CS_01 | MonkeyDLuffy | FundamentalsofCompiling | 88.0 |
| 2018_CS_01 | MonkeyDLuffy | OperatingSystem | 90.5 |
| 2018_CS_01 | MonkeyDLuffy | PrincipleofStatistics | 69.0 |
| 2018_CS_01 | MonkeyDLuffy | ProbabilityTheory | 76.0 |
| 2018_CS_01 | MonkeyDLuffy | Physics | 63.5 |
| 2018_CS_01 | MonkeyDLuffy | AdvancedMathematics | 95.5 |
| 2018_CS_01 | MonkeyDLuffy | LinearAlgebra | 92.5 |
| 2018_CS_01 | MonkeyDLuffy | DiscreteMathematics | 89.0 |
| 2018_CS_03 | SpongeBob | PrinciplesofDatabase | 88.0 |
| 2018_CS_03 | SpongeBob | English | 79.0 |
| 2018_CS_03 | SpongeBob | OpBasketball | 92.0 |
| 2018_CS_03 | SpongeBob | OpTennis | 94.0 |
| 2018_CS_03 | PatrickStar | LinearAlgebra | 6.5 |
| 2018_CS_03 | PatrickStar | AdvancedMathematics | 5.0 |
| 2018_CS_03 | SpongeBob | DiscreteMathematics | 72.0 |
| 2018_CS_03 | PatrickStar | ProbabilityTheory | 12.0 |
| 2018_CS_03 | PatrickStar | PrincipleofStatistics | 20.0 |
| 2018_CS_03 | PatrickStar | OperatingSystem | 36.0 |
| 2018_CS_03 | PatrickStar | FundamentalsofCompiling | 2.0 |
| 2018_CS_03 | PatrickStar | DiscreteMathematics | 14.0 |
| 2018_CS_03 | PatrickStar | PrinciplesofDatabase | 9.0 |
| 2018_CS_03 | PatrickStar | English | 60.0 |
| 2018_CS_03 | PatrickStar | OpTableTennis | 12.0 |
| 2018_CS_03 | PatrickStar | OpPiano | 99.0 |
| 2018_CS_03 | SpongeBob | FundamentalsofCompiling | 43.0 |
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| 2018_CS_03 | SpongeBob | OperatingSystem | 95.0 |
| 2018_CS_03 | SpongeBob | PrincipleofStatistics | 90.0 |
| 2018_CS_03 | SpongeBob | ProbabilityTheory | 87.0 |
| 2018_CS_03 | SpongeBob | Physics | 65.0 |
| 2018_CS_03 | SpongeBob | AdvancedMathematics | 55.0 |
| 2018_CS_03 | SpongeBob | LinearAlgebra | 60.5 |
| 2018_CS_03 | PatrickStar | Physics | 6.0 |
R e R il R e R +
36 rows in set (0.01 sec)

HBZIMEEHY order by {ERY, HEFERAZE. RELDHENIME, N=iRETEERES order by (ERIME—1E, REEFR
UEME—RYLREENN, FRIE order by FIFEREAS BRME—RT, LERABEME—,

10.2.3  HITF group_concat() ;% B order by EEERERIEE

FEREARERRE D TiDB BHITHIMNTFMEFEIZENEUE, FT group_concat() ZEAMM order by BI1ER T EEIRY
ZERERNINFBZHEBIBRIERE,

group_concat() BAEZINFHMHINERE, SEZIEATHIFNFERIME order by FRIF, XHFEAFE
SQLEVIE N, £ FHERIZEMFIFR, M group_concat() AN order by BIE S T HHE customer_id , IEMERERIR
E:

1. )0 order by

E—REW:

sql mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' )FROM customer where customer_id like

> 1200002%" ; - o mmm i mm i m m o oo e oo oo e oo + |

< GROUP_CONCAT (customer_id SEPARATOR ', ') | # == --mmm oo m oo oo oo oo o oo oo oo
<> | 20000200992,20000200993,20000200994,20000200995,20000200996,20000200... | +=-------mmmmmmmmmm oo
SN

FREN:

sql mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' )FROM customer where customer_id like

12000025 Fm o m mmmm o m m e oo e o oo + |

> GROUP_CONCAT(customer_id SEPARATOR ', ' )| H--- - ommmmm o oo oo o oo oo oo
<> | 20000203040,20000203041,20000203042,20000203043,20000203044,20000203... | +--------mmmmmmmmmmmmm oo
SN

2. 10 order by

F—REN:

sql mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' )FROM customer

< where customer_id like '200002%" ; +=--= - o= oo m oo o oo o o e oo +
% | GROUP_CONCAT(customer_id SEPARATOR ', ' )| #- - - mmm o oo oo o oo oo e oo oo
<~ | 20000200000,20000200001,20000200002,20000200003,20000200004,20000200... | #---------mmmmmmmmmmmmmm oo
—
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FREN:

sql mysqgl> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' )FROM customer

< where customer_id like '200002%"; +---- o= - - m o oo oo o o e oo +
% | GROUP_CONCAT(customer_id SEPARATOR ', ' )| #- - o mmm o oo oo o oo oo o oo
<> | 20000200000,20000200001,20000200002,20000200003,20000200004,20000200... | +--------m--mmmmmmmmmmmomo oo
SN

10.2.4 select * from t limit n BYEERANF2AE

ROGERSHBEFET R Tk EMNSHEXR, IREITTSREW, FETR TKY) RETFERITT Region)
ROGERIVBERE, REMERTRE.

10.3 TiDB FRAY & FhiBAY
AEBENA DB FISHER, MHIEHIREHRKIE,

10.3.1 GC #BEY

TiDB IS SFHIKIMRA T mvec ( BRRAFLIZH ) HlFl, SHMEANNRIEES HBIEN, IBRNBERSHE
BikE, MESHBEANEIERNRE, FHUAREERXTHRA, 108 @I EH cc HHIREENBFERN
IR

ERAECE T Tio ] LAMRFEE A Mvec ik As ( —EXMEIRER ) fRTF 10 80, 1ZENRS(EEBIT 10 PRV S, SIRE!
#E8 GC life time is shorter than transaction duration,

SAFPWEECEEEKAIZEET AR, LEWMEERT Mydumper {22 &M ANHRT (Mydumper EHHIZ
—EUMERIIRER ), BTBAEIT A% TiDB Fimysql. tidb ZRAIRY tikv_gc_life_time FERIAR Mvcc hrR AR BR8],
FEEEERRE tikv_gclife_time WEEERIZIEME /Y, BRXRERHHRIFMEFENIRBIEMNEGRK, B/
ERMAEEREREBIEGNK, TS/ Mvcc IRASHEIE Tikv FIALIEMZ, 7EER Mydumper fiT2E&
e EE R AHE tikv_gc_life_time 1AZE[E 2 FIAYIRE.

BZ2XRTCMER, BEE o HlHlE T E,

1032 ESHBRY

R EI (Go) RERMEI EEMITHES., BEMESHETNHE LR, BETSESEBMNMRE (tosiBE
prg s [performance] A TFEY max-txn-tt1 128, BEXIAA 60 735 ) METESEARNFIIRES,

FZ40 INSERT INTO t10 SELECT * FROM t1AYSQLIER], AaF 2 cc RN, {BEBIT T max-txn-ttl AIRT[E]fE,
SHTHBmELR,

10.3.3  sQL B 1THY ]8R
TDB IE Rt T — N AR AT ERMRHI R 5E QL IBRIRIMITATE]: max_execution_time, EAIEKINER 0, RIRLHR

fll, max_execution_time BEINTET B R statement £, FIERIT SELECTIBEAIEN., HBEAIJ ms, {ELFR
FEETE 100ms 5, MIEEAERBEDRKS,
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10.3.4 |DBC BiFFERY

MysSQL jdbc B E BB IR & setQueryTimeout() X TiDB NEC/ER, XREANMEE FinREBIE, [EBIERE
RiZ—MNKILLES, ERHT tidb-server B 1EIIER), FBHLETETRIRAY tidb-server F£81FEHE, tidb-server
ESHITIXAN KILL, IXETFAEFH MAX_EXECUTION_TIME SCIR Z{R)#BETHIRER,

TDB BT =15 MysqQL FERRBRHZHIS
« wait_timeout, ¥&HI5 Java N ERIVIERE R T IRBEIAYE], £ TiDBv5.4 KA _ERRAAR, BXIAEF 28800
¥, BNZ MBS 8 \BY, TEvs.4 2RI, ZKiINMEJD 0, BZHERTIEFRE,
« interactive_timeout, ¥ZH|5 Java MFEZNRER T AHERETE], EAIAER 8 /B,

+ max_execution_time, ¥=HIEZEA sQL HITHIRERETE], EXAER 0, BIRIFEELIRICIR (—1 SQLiEA]
MITTCBRAY AR (8] ),

BEXMEFMER, SHRERMN—BELRAITHI QU NBIBEFNBAEE AT, (Fa] ET
ENENEEFHEREPIRE XA session YT =K 7 T IREZEMNITHELT KB squ iR, I,
1% & sessionVariables=wait_timeout=3600 (1 /J\BY ) [l sessionvariables=max_execution_time=300000 ( 5

— ),

11 5|AXHE

11.1  Bookshop ¥ FH

Bookshop B —MNEMMITEL BIERLA, REJLATE Bookshop X FR{EIEM I SLR SFFEFIME, el UANIRET
B BT R,

RTHERAIERAFALIBEPHIAS, 1L Bookshop N FIRYZNIE R EMFNIEIE A EMRAES RO sqL.
KETRRENBUNFAISANIZNANREHINEE, UREBIEREHIE X,

1111 BARGHFIEEE

{RB] BAIEIT Tiup ) iE1T TiDB Cloud Import A5 T S A Bookshop i FA AV TR LG FNEXIE,

11111 FiE—: B tiup demo ARE 1T

WIRAR(ER Tiup 82 TioB B S E (R U EEHEZERAY TioB ARSZ 88, MRAIABEI M TS RIFEMFASA
Bookshop Nz FRY7RFIER4E :

tiup demo bookshop prepare

I LIIARIEEER] 127.0.0.1 34k ERY 4000 IO, {EF root R RHITEZBIBE R, BAIATER J bookshop
HIEIR EE P IR TR 45,

111111 BEEEER
{ReI BAOBIT U T SEUE N ERINFEZER
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S8 w5 EiNME AR

--host -H 127.0.0.1  FUBE it
--port -p 4000 IR EE v
--user -U root BURERF
--password -p I HIEER P
--db -D bookshop  EIEEERHR

fgn, RABZEZEREER] T0B Cloud ERVERIERE, (R FarSiEEERE BRI TIER:

tiup demo bookshop prepare -U <username> -H <endpoint> -P 4000 -p <password>

11.1.1.1.2 IRERIEE

Ho, RER]BAEE N T SRIEE ST RIEEREMPBNIEE

e RIANME MR

--users 10000  FEXETE users RERBIBUEITE
--authors 20000 IBETE authors FRERMIEBUEITEL
--books 20000 $ETETE books RAERMBIBUIRITEN
--orders 300000 FETETE orders TRAERMIIEUIEITEL
--ratings 300000 ¥§XETE ratings RAERMBVEIEITLN

a0, ATFEGSIEE --users SHIEELR 20 F1THFPEER, BT --books SEIEE LR 50 HITHEMNER
S8, @i --authors SEIEE LM 10 AMEEER, B --ratings SRIBELR 100 AFERICE, B
1T --orders SEIBETE LR 100 FRIITEIER,

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
<> orders=1000000 --drop-tables

‘i ——drop tables SEREILAMPRFEBRIRSEM, ESHSHIHARAILAEL < tiup demo bookshop --
> help 1T T &,

11.1.1.2 75 1Bid TiDB Cloud Import LHEE

7£ TiDB Cloud FUEEBHIFIE DI @, {R7] LAIBITtRZE Import DT, i Import Data &A1 A\ 2| Data Import T,
HZIIEHS, FREBUAT D BIF Bookshop /I EXE M Aws s3 RS AZI{REY TiDB Cloud 5E8%:

1. 1%E3F Data Format JJ SQL File,

2. Y8 LA Bucket URT #[I Role ARN & HlI 2 T1E I R A NAEZ P :
Bucket URI:

s3://developer.pingcap.com/bookshop/

Role ARN:
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arn:aws:iam: :494090988690:role/s3-tidb-cloud-developer-access

3. i Next #REHtN#2RZ! Choose the tables to be imported FIRIABGEZESANNXENEER.

4éENmEﬁmﬁﬂmmMiﬁmuﬁEEA%ﬁﬂﬁﬁ%éEﬁo

EXANRAIEIBEP, MEEMT 20 ANBAPER. s0 ARPEFE. 0 FREEEE. 100 RE
MERUK 100 ARITHEES,

5. mif Start Import IR S ANEIE, 575 TiDB Cloud RRUEUIEE A,
{R=] LAIBIT TiDB Cloud Migration Overview ¥4 BYEE £ B % TiDB Cloud HIBSEAFITBIER.

11113 BERIESAE
EAFTME, {RRILAEE FTEM QUIERAEES M RNBUIEEEE:

SELECT
CONCAT(table_schema,'.',table_name) AS 'Table Name',
table_rows AS 'Number of Rows',
CONCAT(ROUND(data_length/(1024*1024*%1024),4),'G") AS 'Data Size',
CONCAT(ROUND(index_length/(1024*1024%1024),4),'G"') AS 'Index Size',
CONCAT(ROUND( (data_length+index_length)/(1024*1024%1024),4),'G"') AS 'Total'
FROM
information_schema.TABLES
WHERE table_schema LIKE 'bookshop';

BITER R

R i Fom - - R ket R et +
| Table Name | Number of Rows | Data Size | Index Size | Total
g R R [ [ S, +
| bookshop.orders | 1000000 | 0.0373G | 0.0075G | 0.0447G |
| bookshop.book_authors | 1000000 | 0.0149G | 0.0149G | 0.0298G |
| bookshop.ratings | 4000000 | 0.1192G | 0.1192G | 0.2384G |
| bookshop.authors | 100000 | 0.0043G | 0.0000G | 0.0043G |
| bookshop.users | 195348 | 0.0048G | 0.0021G | 0.0069G |
| bookshop.books | 1000000 | 0.0546G | 0.0000G | 0.0546G |
R e Fom e - R et R et +

6 rows in set (0.03 sec)

11.1.2 BUBRIEM

AT AFIF 40748 Bookshop N FTE R RV AR BE R G -

11.1.2.1 books T&
ZRATEEPENERER,
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FERA Eegid]| BaX
id bigint(20) PEME—IRIR
title varchar(100) PEBW
type enum PEELD (W =&/ D8/ BEHF)
stock bigint(20) EE
price decimal(15,2) 14§
published_at  datetime i kit 8]
11.1.2.2 authors T
ZERATFEFEENEXRER.
FERA i aX
id bigint(20) EZRIME—HRIR
name varchar(100) W&
gender tinyint(1) IR 0: 22, 1: B, NULL: RED)
birth_year smallint(6) 45
death_year  smallint(6) ZEEE
11.1.2.3 users %
%2R AT 17 &{EF Bookshop N FRFEFFHIFE .
FEHE XR aX
id bigint(20) FA FRIME—FRIR
balance decimal(15,2) A&
nickname varchar(100)  BEFR

11.1.24 ratings &%

ZRATEFERFPBENTEDIER,

11.1.2.5 book_authors &

FEER EHR aX

book_id  bigint FEMME—FRE ( KEXZEDbooks )
user_id  bigint RPEIME—FRR (KB Eusers )
score tinyint BAFiES (1-5)

rated_at  datetime 5[]

B PingCAP

—MEBRRESRES AL, —ABRERES MFERNES, ZRATEMRESFEZENNX R,
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FERR KR aX
book_id  bigint20) PEEAIME—IFIR ( KEXZEbooks )
author_id  bigint(20) YEERIME—ARIR ( KEXZEauthors )

11.1.2.6 orders ¥

ZRATFERFBZRENTREER.

FERE i) BaX

id bigint(20) 1T EARYME—FRIR

book_id bigint20) PEEAIME—ARIR ( KEXZEbooks )
user_id bigint20) FAFPME—HRIR ( KEXZEusers )
quantity tinyint(4) WEEE

ordered_at datetime  NJSERT|g]

11.1.3 BUREVIIAM dbinit.sql BIZA

NRIRFZLFNEIR Bookshop MRBIBIRERLEM, (RATIETTAT sqLiES:

CREATE DATABASE IF NOT EXISTS “bookshop™;

DROP TABLE IF EXISTS “bookshop'. books";
CREATE TABLE ‘bookshop™. books™ (
*id® bigint(20) AUTO_RANDOM NOT NULL,
“title® varchar(100) NOT NULL,
“type’ enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
<~ & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at™ datetime NOT NULL,
‘stock® int(11) DEFAULT '0',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY ("id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop™. authors’;
CREATE TABLE “bookshop™. “authors’™ (
*id® bigint(20) AUTO_RANDOM NOT NULL,
‘name” varchar(100) NOT NULL,
‘gender’ tinyint(1) DEFAULT NULL,
‘birth_year® smallint(6) DEFAULT NULL,
“death_year® smallint(6) DEFAULT NULL,
PRIMARY KEY (“id') CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop'. book_authors”;
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CREATE TABLE “bookshop™. book_authors™ (
“book_id" bigint(20) NOT NULL,
“author_id" bigint(20) NOT NULL,
PRIMARY KEY (book_id", author_id') CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop™. ratings’;
CREATE TABLE “bookshop™. ratings™ (
“book_id® bigint NOT NULL,
‘user_id® bigint NOT NULL,
‘score’ tinyint NOT NULL,
‘rated_at’® datetime NOT NULL DEFAULT NOW() ON UPDATE NOW(),
PRIMARY KEY (book_id", ‘user_id') CLUSTERED,
UNIQUE KEY ‘unig_book_user_idx" ( book_id", ‘user_id")
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;
ALTER TABLE “bookshop™. ratings’ SET TIFLASH REPLICA 1;

DROP TABLE IF EXISTS “bookshop'.‘users’;
CREATE TABLE ‘bookshop™. ‘users’ (
*id® bigint AUTO_RANDOM NOT NULL,
‘balance’ decimal(15,2) DEFAULT '0.0°',
‘nickname’ varchar(100) UNIQUE NOT NULL,
PRIMARY KEY ("id")
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop. ‘orders’;
CREATE TABLE “bookshop™. orders” (
*id® bigint(20) AUTO_RANDOM NOT NULL,
"book_id® bigint(20) NOT NULL,
‘user_id® bigint(20) NOT NULL,
‘quality’ tinyint(4) NOT NULL,
‘ordered_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,
PRIMARY KEY (°id') CLUSTERED,
KEY “orders_book_id_idx"™ ( book_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin

1.2 B
11.21 WRGBBNE

BAFHSEEIBEENRMERE, WEIEE (DATABASE ), | (TABLE)., ZE5| (INDEX). FIF (USER) EHHEL
o

11.2.1.1 RN
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- B REBWEAREEXIIZEGEL, ECHEIA T %96,
- RRAREARNFE. BF. T,

- &% o FMREBF: group, order FIEARNFERR,

- BUAMBRIEENRERNEFE,

11.21.2 BUBEGRITE
BINREBIS, FRESEHEERETXSD, —BRAZBIET 20 MNFRF, W: EETEE tmpcrm), MR E

(test_crm) o

11.213 R\BNE

» El— A BEERIRFRRTEEEAERNAISR, REMRETERIAS X,

« SNBUETE DR, NEFET 32 M FA.

- BUIOTRMAEHTEREE, METFHR—IAR, W:

IGAYER ( tmp_t_crm_relation_0425 )

- &17%R (bak_t_crm_relation_20170425 )

- ﬂk%‘ﬁ%"llﬁﬁﬂ'éﬁi‘l‘ﬁ (tmp_st_{business code}_{creator abbreviation}_{date} )
- MKHBYAREER (t_crm_ec_record_YYYY{MM}{dd} )

» NELSHRIRIVR L IREET DATABASE, FHIEINMERLERE,

11.21.4 FERGBHE

- FHHEBFERTHIIRE XA BIFHES,

- BiINERZEERRXNFERMNER,

- FERUIRERINER, WMEBRFHRPITEENEXN, W o0-BL, 1-EL" .

- T/REYIERRA is_{description}, ¥ member T _EFRRI enabled BI& G AR JT is_enabled,
- FERBABIWET 30 NFERF, FERMAEINAKT 60,

- REBRERREBFE, Worder. from, desc %, BEEMRIBHIME HREBFE.

11.215 ZRHS|GEIE

- FRERS|: pk {(RBMES)_(FEREES)

- E—ZRE|: k {(REMEE) (FERBEES:

- BIBES|: idx {RBMES) (FERRAES:

. ZEEHER/MAY column_name, BXRBJEERENNES.
1122 SQLAEHE

KERNB—LER sou W—RE AR HSE,
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11.221 BRBIFRNTE

c BREN: RWBIAEBERGBATVART, BilSNAREIRERBRIEIEMEEIEIE,
Bh bl 53732 B H B,

« ELMIHBE: create table if not exists table_name 3% drop table if exists table_name iBAJEEIX
@O0 i $UBT, WRNAMBET soL HFLIBITREEMIEF RIT,

11.2.2.2 SELECT * {ENE

« EARREN: #RERH sELECT * F1TE W,
< VEMIRAR: RERERSENFERY, MRS B seLecT + 1B EPFER, ANESEEMNE TR, &
EBREINFERBMARRS IR, AERAABEESITNEE

11.223 FER E{ERRENE

- EAREN: EEHFER LRI UAEAEXEL, (BRTE Where FAFPRNTIRFZ MG FER LR ERERELY,
BERIRR IV RIRRL, PUBRRS|IAN, HNEFIUBEEARANRSITNEE,

- ERRA:

NEEFENEE:

SELECT gmt_create

FROM ...
WHERE DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s"') = '20090101 00:00:00"'

HENSE:

SELECT DATE_FORMAT(gmt_create, '%Y%m%d %H:%1i:%s")
FROM ...
WHERE gmt_create = str_to_date('20090101 00:00:00", "%Y%m%d %H:%i:%s")

11.22.4 EISE

* WHERE FHPRAREE RS9 LH#HITRFETEHRBGHE,

« Fin/union Bt or, FEE in B9NEUVNT 300,

- BRER% BISEH TIRMRIAREIR,

« YNNZFA{EF Multi Statements #1117 sqL, BIES sQLEANS&E, — KL LEFimNIT, TDBRS
IR[EE—14 sQL FIITE R,

- SEAKRANR, KEHRAZFHTE T HRIFMEENINEE (Tikv, TiFlash), BMNEHETE TiDB EHE
HEEZANE. BEZE oov, THETERIFMEERINGEIIRINT:

- TiFlash STFIITTE TSR,
- FHER TiKv IRIAR TR,
- 1BiE T,
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12 GREFLINE

12.1 Gitpod

{£A Gitpod, RF/RIH—MEHHEEHZANATEN R BPRSTENARIME, FEAIUINESKE,

Gitpod ;& — N FFIR Kubernetes R FIFE/F ( GitHub € IR https://github.com/gitpod-io/gitpod), B TR HIERE
KBEHWALRIME, STACFHNEMESRUESFNEMNEALRIME, IFERE, I, Gipod BEMITIREIFF
EEHR RS, HEEMNRINEREERE I0E BRI, ZEMETFZHNARIFE,

1211 REFFLE

1. Fork tH TiDB M FHFF & BY/RBIKES € & pingcap-inc/tidb-example-java,
2. BTN sEeRattts=, AERGMCEEEER URLBIANLE https://gitpod. io/# RBENIRRY gitpod TIFX,

- f5l4n, https://gitpod.io/#https://github.com/pingcap-inc/tidb-example-java,

s REERLPEEIMET =180, https://gitpod. io/#targetFile=spring-jpa-hibernate_Makefile
— ,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java,

3. ERSIBMREMEZ —EFHABMIIFX, g, cithub,

12.1.2 {EFREKIALY Gitpod BREFNIAE

FTERRIEFIE NP RZE, Gitpod BFRE— RN ERIZEMRIITIEEX,

BAspring Boot Web N FAFEF Jof5ll, 183F URL https://gitpod.io/#targetFile=spring-jpa-hibernate_Makefile
< ,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java 8] CAGIE— 1
LI,

SeRE, REERIWTARRIITIE.
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= EXPLORER Get Started X 1]
v TIDB-EXAMPLE-JAVA [ O =
Q- plain-java-hibernate Start Walkthroughs
2 (TR VGet Started with VS Code in the Web
> spring-jpa-hibernate Discover the best customizations to make VS Code in the
© _gitignore Web yours.
% gitpod.Dockerfile
I .gitpod.yml
¥ Expected-Output.md Learn the Fundamentals
LI(?ENSE put Jump right into VS Code and get an overview of the must-
) Recent have features.
m] M Makefile
® README.md Jworkspace »
Jworkspace Boost your Productivity
Jworkspace
Get Started with Gitpod
PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE  TERMINAL +v A x

TiUP init...

download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-1inux-amd64 HISTFILE=/workspace/.gitpod/cmd-1 history -r; {
930 Test Cas...

download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-and64 ~gp await-port 3
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-and64 cd spring-jpa-hibernate
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-amd64  make

.tar.gz 185.41 MiB / 185.41 MiB 100.00% 88.24 MiB/s

Start tidb instance:v6.0.0 ¥
The component “tidb’ version v6.0.0 is not installed; downloading = gitpoed /workspace/tidb-example-java (main) $ HISTFILE=/workspace
from repository. /.gitpod/cmd-1 history -r; {

download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-and64 > gp await-port 393
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-and64 > cd spring—jpa-hibernate
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-and64 > make
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-amd64 >
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-amd64 > }
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-and64 Awaiting port 3930... []
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1linux-amd64
(o) download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-amd64
.tar.gz 47.86 MiB / 47.86 MiB 100.00% 27.76 MiB/s
ny > OUTLINE Waiting for tidb instances ready
127.0.0.1:4000 ... &

> TIMELINE
m fPmain O ®O0AO0 2 Share Layout: U.S.  Ports: 2379, 2380, 39739, 42917, 20180, 20160 [}

15: playground gitpod workspace init

TIEAR X MZRER T Tiur RIBE — N TiDB Playground, {Re] ATELRIGHIEMEBHE,
— B TiDB Playground & Fi4E, H— Spring JPA Hibernate {E5E481517, (RPILAELXRIHMEMESERE,

ERFTEESE, ReIABRNMTHARNTE, HELZMSAZAT REMOTE EXPLORER 3K ZI{RAYVIH O 8080
URL ( Gitpod SZHFETF URL IR O5E% )
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= REMOTE EXPLORER Get Started X [ oo
\ GITPOD WORKSPACE
e Start Walkthroughs
L] i " N
4000jopen((public), 9 Get Started with VS Code in the Web
O GUED @ () Discover the best customizations to make VS Code in the
® 2379 open (private) Web yours.
® 2380 open (private)
® 39739 open (private)
- (orivate) Learn the Fundamentals
open (private
CEAC Jump right into VS Code and get an overview of the must-
® 20180 open (private) Recent have features.
® 20160 open (private)
© 10080 open (private) [workspace S —
oost your Productivit
o ® 9090 open (private) Iworkspace b4 4
® | e 12020 open (private) Jworkspace
® 3000 open (private) Get Started with Gitpod
® 8123 open (private)
® 9527 open (private)
® 3930 open (private) PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE  TERMINAL +voA X
L] i . &
20170 open (private) ) ) ) ) ‘ ‘ ) ) ) - B TiUP init...
® 8234 open (private) download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am cated setting [javax.persistence.lock.timeout], use [jakarta.pers L
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 istence.lock.timeout] instead [] Test Cas...
© 9000 open (private) download https://tiup-mirrors.pingcap. con/tiflash-v6.0 2022-05-05 02:47:58.191 WARN 1586 main] org.hibe
® 20202 open (private) download https://tiup-mirrors.pingcap. con/tiflash-v6.0 rnate.orm.deprecation : HHHO000021: Encountered depre
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap. con/tiflash-v6.@ istence. lock. timeout] instead
download https://tiup-mirrors.pingcap. con/tiflash-v6.0 2022-05-05 02:47:58.221 WARN 1586 main] org.hibe
download https://tiup-mirrors.pingcap. con/tiflash-v6.@ rnate.orm.deprecation : HHHO000021: Encountered depre
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap. con/tiflash-v6.0 istence. lock. timeout] instead
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am = 2022-05-05 02:47:58.291 WARN 1586 main] JpaBaseC
d64. tar.gz 182.96 MiB / 182.96 MiB 100.00% 11.66 MiB/s onfiguration$JpawebConfiguration : spring.jpa.open-in-view is ena
Waiting for tiflash instances ready bled by default. Therefore, database queries may be performed dur
127.0.0.1:3930 ... Done ing view rendering. Explicitly configure spring.jpa.open-in-view
CLUSTER START SUCCESSFULLY, Enjoy it ~-~ to disable this warning
To connect TiDB: mysql —comments —-host 127.0.0.1 —port 4000 -u = 2022-85-05 02:47:58.648 INFO 1586 main] 0.s.b.w.
root -p (no password) enbedded. tomcat. TomcatWebServer : Tomcat started on port(s): 808
To view the dashboard: http://127.0.0.1:2379/dashboard @ (http) with context path '’
PD client endpoints: [127.0.0.1:2379] 2022-05-05 02:47:58.657 INFO 1586 main] com.ping
To view the Prometheus: http://127.0.0.1:9090 cap.App : Started App in 4.768 seconds (
To view the Grafana: http://127.0.0.1:3000 JVM running for 5.253)
0
TN o man O ®O0AO 2 Share Layout: US.  Ports: 4000, 8080, 2379, 2380, 39739, 42917, 20180, 20160, 10080, 9090, 12020, 3000, 8123, 952 ()

16: playground gitpod workspace ready

{RET LAIRBBIZIEETMR APL, JEEEYF URL http://localhost:8080 B J9{RE REMOTE EXPLORER FR¥% E|H9HR
PAS

(I

12.1.3 {EFEBE X Gitpod BELE FN Docker FH1%

12.1.3.1 BEX Gitpod ILE
FEDBMIEB RSP, &E&RMgitpodyml, BIE—1 .gitpod.yml XHFAFEE Gitpod TEZ 8],

## This configuration file was automatically generated by Gitpod.
## Please adjust to your needs (see https://www.gitpod.io/docs/config-gitpod-file)

## and commit this file to your remote git repository to share the goodness with others.

## image:
##  file: .gitpod.Dockerfile

tasks:
- name: Open Target File
command: |
if [ -n "$targetFile" ]; then code ${targetFile//[_1//}; fi
- name: TiUP init playground
command: |
$HOME/ . tiup/bin/tiup playground

- name: Test Case

openMode: split-right
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init: echo "*** Waiting for TiUP Playground Ready! **#*"
command: |
gp await-port 3930
if [ "$targetMode" == "plain-java-jdbc" ]
then
cd plain-java-jdbc
code src/main/resources/dbinit.sql

code src/main/java/com/pingcap/JDBCExample.java

make mysql
elif [ "$targetMode" == "plain-java-hibernate" ]
then

cd plain-java-hibernate
make
elif [ "$targetMode" == "spring-jpa-hibernate" ]
then
cd spring-jpa-hibernate
make
fi
ports:
- port: 8080
visibility: public
- port: 4000
visibility: public
- port: 2379-36663

onOpen: ignore

12.1.3.2 B X Gitpod Docker H1%

ZXINEI T, Gitpod {88 B 9 Workspace-Full B4R/ Docker SRIR1E A TEZ BRI EM, ETFUEIA SRR EEHY
TYEXFNEL T Docker. Go, Java, Node.js, C/C++, Python, Ruby. Rust, PHP IAJZ Homebrew, Tailscale, Nginx & 1 &,

RE] AR A H Docker HRREX Dockerfile, F O fRAYIN B &2 Fr 35 BRI AR R,

X2 — Dockerfile 7Rf51 : 745 gitpod.Dockerfile

FROM gitpod/workspace-java-17

RUN sudo apt install mysql-client -y
RUN curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

REEEEH. gitpod.yml:

## This configuration file was automatically generated by Gitpod.
## Please adjust to your needs (see https://www.gitpod.io/docs/config-gitpod-file)

## and commit this file to your remote git repository to share the goodness with others.

image:
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# TEXE S AREY Dockerfile
file: .gitpod.Dockerfile

tasks:
- name: Open Target File

command: |

if [ -n "$targetFile" ]; then code ${targetFile//[_1//};

- name: TiUP init playground
command: |
$HOME/ . tiup/bin/tiup playground
- name: Test Case
openMode: split-right
init: echo "*** Waiting for TiUP Playground Ready! ***"
command: |
gp await-port 3930
if [ "$targetMode" == "plain-java-jdbc" ]
then
cd plain-java-jdbc
code src/main/resources/dbinit.sql

code src/main/java/com/pingcap/JDBCExample.java

make mysql
elif [ "$targetMode" == "plain-java-hibernate" ]
then

cd plain-java-hibernate
make
elif [ "$targetMode" == "spring-jpa-hibernate" ]
then
cd spring-jpa-hibernate
make
fi
ports:
- port: 8080
visibility: public
- port: 4000
visibility: public
- port: 2379-36663

onOpen: ignore

fi

B’ PingCAP

12133 MAEN

FERLNT .gitpod.yml XHREERE, BRIERMKEBEETRN AR citHub KB EERFTHA,
158) https://gitpod.io/#<YOUR_REPO_URL> BAZEIIHRY Gitpod TYEX, ¥ T{EX &N ARITAIKL,

1518] https://gitpod.io/workspaces LAFKEXFT BB A T EX,
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1214 B4

Gitpod fRfit T STERY. BLH), MEENTZREFLKWE, TRAHEE, RAIMNERENEREPHAL. &
7. MR,

EXPLORER M Makefile © Appjava X

spring-jpa-hibernate > src > main > java > com > pingcap > @ App.java
1 // Copyright 2022 PingCAP, Inc.

/1
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.

v TIDB-EXAMPLE-JAVA
@ > plain-java-hibernate

> plain-java-jdbc

+ spring-jpa-hibernate

2
3
4
> .mvn 5 // You may obtain a copy of the License at
v src 6 /7
i 71 http://www.apache.org/licenses/LICENSE-2.0
5 . 8 /7
v java/com/pingcal
i (D 9 // Unless required by applicable law or agreed to in writing, software
> controller 10 // distributed under the License is distributed on an "AS IS" BASIS,

// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

> dao 11
> service 12 // See the License for the specific language governing permissions and
© App.java 5 // limitations under the License. L
e 15  package com.pingcap;
> test 16
> target 17 import org.springframework.boot.SpringApplicatiol
© _gitignore 18 import org.springframework.boot.autoconfigure.SpringBootApplication;
M Makefile ;2 import org.springframework.boot.context.ApplicationPidFileWriter;
¢ mvnw 21  @SpringBootApplication
&2 mvnw.cmd 22 public class App {
Player.postman_collection.json 23
N pom.xml PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL 4 v A X

$ request.sh
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am = 2022-05-09 05:46:56.615 WARN 1551 [ main] org.hibe Open Targ...

spring-jpa-hibernate.pid download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am  rnate.orm.deprecation : HHHO0@00021: Encountered depre
& _gitignore download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am cated setting [javax.persistence.lock.timeout], use [jakarta.pers
- download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am istence.lock.timeout] instead
@ gitpod.Dockerfile download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am = 2022-05-09 05:46:56.871 WARN 1551 [ main] JpaBaseC
1 gitpod.yml d64.tar.gz 182.96 MiB / 182.96 MiB 100.00% 62.27 MiB/s onfiguration$JpaWlebConfiguration : spring.jpa.open-in-view is ena
Waiting for tiflash instances ready bled by default. Therefore, database queries may be performed dur
¥ Expected-Output.md 127.0.0.1:3930 ... Done ing view rendering. Explicitly configure spring.jpa.open-in-view
LICENSE CLUSTER START SUCCESSFULLY, Enjoy it A=~ to disable this warning
To connect TiDB: mysql --comments —host 127.0.0.1 —-port 4000 -u | 2022-05-09 05:46:57.584 INFO 1551 [ mainl 0.S.b.w.
M Makefile root —p (no password) enbedded. tomcat. TomcatWebServer : Tomcat started on port(s): 808
® README.md To view the dashboard: http://127.0.0.1:2379/dashboard  (http) with context path ''
PD client endpoints: [127.0.0.1:2379] 2022-05-09 05:46:57.593 INFO 1551 [ main] com.ping
> OUTLINE To view the Prometheus: http://127.0.0.1:9090 cap.App : Started App in 9.115 seconds (
To view the Grafana: http://127.0.0.1:3000 JVM running for 9.769)
> TIMELINE 0
® Gitpo fPmain O ®O0AO0 & Share Ln31,Col1 TabSize:4 UTF-8 LF Java Layout:U.S. Ports: 20180, 20292, 39363, 9090, 9527, 10080, 4000, 20170, 40639, 9000, 3930, 8080, 8123, 82: [ b

17: playground gitpod summary

13 B=RATEX%H

13.1 TiDB X¥FHIE=FTH

=,
E=

AXERIZETEUN 0B ZHHE=TEHE, RRIANEFNBE=FTEFIFARITXZ
5, {BPingcAP A T HRE R EEMAE Tios AZFFHEHE, MMAERIEREM,

TiDB B TS MysqQL MY, {E1FKEB7EES MysQL B9 Driver, ORM REMM TH S TiDB #E, AXFEENH XL
TEMEeEINZFER,

1311 2SS

PingcAP STHR#H X E1F, BE=ATERHIUT#:
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- Full: TREA PingCAP ELZIFIZT EMNB RS HINGERS M, HEEMRAPWNERIFRS, B ELHMN
TRAPIERIOFAR A TRE MR,

+ Compatible: FREARFZTEBIERS MysQL, 1M TiDB HEFRE MysqL tHiY, ELEFTLAERLE T BIAERS
INEE, 1B PingcAP FFRWZTE/EHTEMNREMRIE, BrlfeHIl—LEIMIIT R,

=z
EE

PRAEBAFAILEE, &I T S23FHY Driver S(E ORM AEZRFF AN EUEL AR E S E 1N IR AR,

MNRAFERAN LR T BER: tios BfHIR )RR, 157E GitHub ERRBEZFMIE 2 issue, UFHBENEILLTHR
Bz 1R,

13.1.2 Driver

<tr>
<th>4RIZIBS </ th>
<th>JEz5f)</th>
<th>Ex# 2R A</ th>
<th>32¥FE R </ th>
<th>TiDB J&RCEE</th>
<th>#F2</th>

</tr>

<tr>
<td>C</td>
<td><a href="https://dev.mysql.com/doc/c-api/8.0/en/c-api-introduction.html" target="_blank"
< referrerpolicy="no-referrer-when-downgrade">libmysqlclient</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>C#(.Net)</td>
<td><a href="https://downloads.mysql.com/archives/c-net/" target="_blank" referrerpolicy="no
< -referrer-when-downgrade">MySQL Connector/NET</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>

<td>0DBC</td>
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<td><a href="https://downloads.mysql.com/archives/c-odbc/" target="_blank" referrerpolicy="
< no-referrer-when-downgrade">MySQL Connector/0ODBC</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>Go</td>
<td><a href="https://github.com/go-sql-driver/mysql" target="_blank" referrerpolicy="no-
> referrer-when-downgrade">go-sql-driver/mysql</a></td>
<td>v1.6.0</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-golang">TiDB # Golang AYMEIE CRUD
— NFEER</a></td>
</tr>
<tr>
<td>Java</td>
<td><a href="https://dev.mysql.com/downloads/connector/j/" target="_blank" referrerpolicy="
< no-referrer-when-downgrade">JDBC</a></td>
<td>8.0</td>
<td>Full</td>
<td>
<ul>
<li><a href="/zh/tidb/dev/dev-guide-choose-driver-or-orm#java-drivers" data-href="/zh/
< tidb/dev/dev-guide-choose-driver-or-orm#java-drivers">pingcap/mysql-connector-
5 j</a></li>
<li><a href="/zh/tidb/dev/dev-guide-choose-driver-or-orm#tidb-loadbalance" data-href
< ="/zh/tidb/dev/dev-guide-choose-driver-or-orm#tidb-loadbalance">pingcap/tidb-
< loadbalance</a></1li>
</ul>
</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-java">TiDB # Java AYfEE CRUD
— NAFER</a></td>
</tr>
<tr>
<td>JavaScript</td>
<td><a href="https://github.com/mysqljs/mysql" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">mysql</a></td>
<td>v2.18.1</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>

</tr>
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<tr>
<td>PHP</td>
<td><a href="https://dev.mysql.com/downloads/connector/php-mysqlnd/" target="_blank"
> referrerpolicy="no-referrer-when-downgrade">mysqlnd</a></td>
<td>PHP 5.4+</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td rowspan="3">Python</td>
<td><a href="https://dev.mysql.com/doc/connector-python/en/" target="_blank" referrerpolicy
~— ="no-referrer-when-downgrade">mysql-connector-python</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB 0 Python HYfEIEE CRUD
— NAFERF</a></td>
</tr>
<tr>
<td><a href="https://mysqlclient.readthedocs.io/" target="_blank" referrerpolicy="no-
— referrer-when-downgrade">mysqlclient</a></td>
<td>2.1.1</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB F0 Python HYfEIEE CRUD
— NEEF</a></td>
</tr>
<tr>
<td><a href="https://pypi.org/project/PyMySQL/" target="_blank" referrerpolicy="no-referrer-
> when-downgrade">PyMySQL</a></td>
<td>1.0.2</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB 0 Python HYfEIEE CRUD
— NIFATERF</a></td>
</tr>

13.1.3 ORM

<tr>
<th>4RIEiBS</th>
<th>0RM MEZ2</th>
<th>Ex#T 2 MR AR A</ th>
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<th>Z3FER</th>
<th>TiDB IEAC88</th>
<th>F2</th>

</tr>

<tr>
<td rowspan="5">Go</td>
<td><a href="https://github.com/go-gorm/gorm" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">gorm</a></td>
<td>v1.23.5</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-golang">TiDB # Golang AYMEIER CRUD
— NAFER</a></td>
</tr>
<tr>
<td><a href="https://github.com/beego/beego" target="_blank" referrerpolicy="no-referrer-
— when-downgrade">beego</a></td>
<td>v2.0.3</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://github.com/upper/db" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">upper/db</a></td>
<td>v4.5.2</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://gitea.com/xorm/xorm" target="_blank" referrerpolicy="no-referrer-when-
— downgrade">xorm</a></td>
<td>v1.3.1</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://github.com/ent/ent" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">ent</a></td>
<td>v0.11.0</td>
<td>Compatible</td>
<td>N/A</td>
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<td>N/A</td>
</tr>
<tr>
<td rowspan="4">Java</td>
<td><a href="https://hibernate.org/orm/" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">Hibernate</a></td>
<td>6.1.0.Final</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-java">TiDB Fl Java AYfEE CRUD
— NFATER</a></td>
</tr>
<tr>
<td><a href="https://mybatis.org/mybatis-3/" target="_blank" referrerpolicy="no-referrer-
<> when-downgrade">MyBatis</a></td>
<td>v3.5.10</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-java">TiDB 1 Java AYfEE CRUD
— NFTERF</a></td>
</tr>
<tr>
<td><a href="https://spring.io/projects/spring-data-jpa/" target="_blank" referrerpolicy="no
~ -referrer-when-downgrade">Spring Data JPA</a></td>
<td>2.7.2</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-spring-boot">{#F Spring Boot
< TiDB M AFERF</a></td>
</tr>
<tr>
<td><a href="https://github.com/j00Q/j00Q" target="_blank" referrerpolicy="no-referrer-when-
> downgrade">j00Q</a></td>
<td>v3.16.7 (Open Source)</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>Ruby</td>
<td><a href="https://guides.rubyonrails.org/active_record_basics.html" target="_blank"
< referrerpolicy="no-referrer-when-downgrade">Active Record</a></td>
<td>v7.0</td>
<td>Full</td>
<td>N/A</td>
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<td>N/A</td>
</tr>
<tr>
<td rowspan="4">JavaScript / TypeScript</td>
<td><a href="https://www.npmjs.com/package/sequelize" target="_blank" referrerpolicy="no-
< referrer-when-downgrade">sequelize</a></td>
<td>v6.20.1</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://knexjs.org/" target="_blank" referrerpolicy="no-referrer-when-downgrade
— ">Knex.js</a></td>
<td>v1.0.7</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://www.prisma.io/" target="_blank" referrerpolicy="no-referrer-when-
— downgrade">Prisma Client</a></td>
<td>3.15.1</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://www.npmjs.com/package/typeorm" target="_blank" referrerpolicy="no-
> referrer-when-downgrade">TypeORM</a></td>
<td>v0.3.6</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>PHP</td>
<td><a href="https://laravel.com/" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">laravel</a></td>
<td>v9.1.10</td>
<td>Compatible</td>
<td><a href="https://github.com/colopl/laravel-tidb" target="_blank" referrerpolicy="no-
— referrer-when-downgrade">laravel-tidb</a></td>
<td>N/A</td>

</tr>
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<tr>
<td rowspan="4">Python</td>
<td><a href="https://pypi.org/project/Django/" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">Django</a></td>
<td>v4.0.5</td>
<td>Compatible</td>
<td><a href="https://github.com/pingcap/django-tidb" target="_blank" referrerpolicy="no-
< referrer-when-downgrade">django-tidb</a></td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://github.com/coleifer/peewee/" target="_blank" referrerpolicy="no-
> referrer-when-downgrade">peewee</a></td>
<td>v3.14.10</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB 0 Python HYfEIEE CRUD
— NFfER</a></td>
</tr>
<tr>
<td><a href="https://www.sqlalchemy.org/" target="_blank" referrerpolicy="no-referrer-when-
> downgrade">SQLAlchemy</a></td>
<td>v1.4.37</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB F0 Python HYfEIEE CRUD
— NEEF</a></td>

</tr>
13.1.4 GUI
GUI RMEMIRRE ZHER BIE
DBeaver 22.1.0 Compatible  N/A
Navicat for MySQL  16.0.14 Compatible  N/A
MySQL Workbench 8.0 Compatible  N/A
<tr>
<th>IDE</th>
<th>¥gfF</th>
<th>323§FR</th>
<th>#FE</th>
</tr>
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<tr>
<td><a href="https://www.jetbrains.com/datagrip/" target="_blank" referrerpolicy="no-
> referrer-when-downgrade">DataGrip</a></td>
<td>N/A</td>
<td>Compatible</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://www.jetbrains.com/idea/" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">IntelliJ IDEA</a></td>
<td>N/A</td>
<td>Compatible</td>
<td>N/A</td>
</tr>
<tr>
<td rowspan="2"><a href="https://code.visualstudio.com/" target="_blank" referrerpolicy="no-
> referrer-when-downgrade">Visual Studio Code</a></td>
<td><a href="https://marketplace.visualstudio.com/items?itemName=dragonly.ticode" target="
< _blank" referrerpolicy="no-referrer-when-downgrade">TiDE</a></td>
<td>Compatible</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://marketplace.visualstudio.com/items?itemName=formulahendry.vscode-mysql"
< target="_blank" referrerpolicy="no-referrer-when-downgrade">MySQL</a></td>
<td>Compatible</td>
<td>N/A</td>

</tr>
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RXERZHONERRBFRAATEITH, THEEML, XTES 108 5 MysqL BIFRE
ML, REIAERS MysqL REMITLE,

13.2.1 BF

13.2.1.1 TiDB A1 SELECT CONNECTION_ID() iR[BI45ERZEH g 64 {i[ ZEHY

iR

TiDB A9 SELECT CONNECTION_ID() HYIREIMEJD 64 fiI, M 2199023260887, i MysQL FRiR[EIMEJD 32 i1, %M 391650,
FEE 5%

ETDB NEFR, BSIEFERSIESM o4 (IR (HFFHEA ) 77 SELECT CONNECTION_ID() HY
R, BhlbiEt. W0 java B{ER Long B String BE{TIEUR, JavaScript/TypeScript M {EF string 2RI ITIEIL,

13.2.1.2 TiDB RiZE Com_* 114458
iR
MysQL 283 T — 25! com_ FFKRIBRSZ IR D ERICRARIT IR EIVIRIE LN, U0 Com_select B3 T MysqL £41E

EEM LR BeNFE, SH&EEMN seLecT B (BMEIBAIFHRMINNIT ). M TiDB FREFITE, R
{$AIEA) SHOW GLOBAL STATUS LIKE ‘Com_%’ WIZZ TiDB 5 MysQL IZE R

ML 737

BMERIFNEE, £ vysql HF con_* BERHERIARZ —RKE. Tios Fa]WMMR hTE, TEMR
SinTEHTENR, WFEHEETE, IHEIE o8 BIEERMARRESESER.

13.2.1.3 TiDB iR A& X % TIMESTAMP 5 DATETIME 2 HY

iR

TiDB 8% H7E[X 43 TIMESTAMP 5 DATETIME, T MysQL ANX 5y, £ ERiR[E] S0 DATETIME, Bl MysQL 4% TIMESTAMP
KAMRBE SRS 9 DATETIME 3£E!,

FEE 5%

BZERBRATHITFHRLE, EEAEIRBHITHEIZN,

13.2.1.4 TiDB N3Z%5F CHECK TABLE 1B6]

iR

TiDB N3z #¥ CHECK TABLE iB4],

ikt 7%

£ TiDB FR{EF ADMIN CHECK [TABLE|INDEX] BR)BHTRAPBIEMIT N RS | #)— MR,
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13.2.2 5 MysqLjpBC FIFER 14

X AR AS 9 MysSQL Connector/) 8.0.29,

13221 ERIAHEFEAINAR—2

iR

MysQL Connector/) BUHEFF IMMRFER FimA, @1 KENAIRR S iRk A1 THIA,
TRINH TEMNE RS RZIFEHEFMNAR—BNFHE:

FHE  BEPHEINEFEAN  RSHEIAHEE L

ascii ascii_general_ci ascii_bin

latin1 latin1_swedish_ci latin1_bin
utf8mb4 utf8mb4_0900_ai_ci utf8mb4_bin

ML 7375

£ TioB RFINIREHFAN, FEREEEF P IREARIFAN, FFimEAHEF LB MysqL Connector/) BEEE
XHRTF,

13.2.2.2 SEINO_BACKSLASH_ESCAPES N4

R
TiDB FAFC;% {88 Al NO_BACKSLASH_ESCAPES S UM AT \ FRFHIEEN, BIR issue,
IRy by

7E TiDB I ANIBEC{EEF NO_BACKSLASH_ESCAPES 5\, TIR2EM \\ 45 sQLiE4),

13223 KRIRERS|ERBASE
Eipu
TiDB TEIBITL I R i& B SERVER_QUERY_NO_GOOD_INDEX_USED 5 SERVER_QUERY_NO_INDEX_USED &%, X153

AT SRR ME S KA —:

* com.mysql.cj.protocol.ServerSession.noIndexUsed()

* com.mysql.cj.protocol.ServerSession.noGoodIndexUsed()

Mkt 73 %

AMEF noIndexUsed() 5 noGoodIndexUsed() EE1%4,

13.2.2.4 ASZ#F enablePacketDebug S

Ei:BU
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TiDB N2 5 enablePacketDebug S, X2 — MysQL Connector/) FETFiIXAVSEL, 1BIREBEUEERY Buffer, XI5
EREENEINKA, BDITH.

Ml 73 %

RiZE enablePacketDebug S%4,

13.2.2.5 ASz#F UpdatableResultSet

iR

TiDB B ANS2 ¥ UpdatableResultSet, BIEZJ$EE ResultSet.CONCUR_UPDATABLE B4, thARETE ResultSet A
BERFATIIREH,

ikt 73 i%

{3 UPDATE B A)BHTEIRE R, PIERASE SRIELIE—EUE,

13.2.3 MySQL JDBC Bug

13.2.3.1 uselocalTransactionState #l rewriteBatchedStatements [ERfHBFSHE S TR MR

R

useLocalTransactionState ¥l rewriteBatchedStatements FISEIR B, SNBSS LIEER., eI
EAKBEN,

k7%

=z
3 .
PEN =

B8 MysQL JDBC IRE5 UL Bug, BIKiEIE Bug Report 1 TR ITE EAVIRER,

iE7)FF I8 useLocalTransactionState, XBAIRESME S L AR K OE,

13.2.3.2 Connector To;A A 5.7.5 R A LA T HIBR S i
Pt
MySQL Connector/] 8.0.29 £ 5 5.7.5 hRZAS LA N A mysqQL BRZ3 0%, (B 5.7.5 ARZASBATT mysqL BRS3 imth i B EX IR E

(30TiDB 6.3.0 FRAPAT ) RIRHERE, BERLBEATSHAEEFERNEL, XTESADER, JEE
Ii Bug Report,

M TS iE
XE—ATs0E) 8, HZE 2022 F 10 8 12 H, MysQL Connector/] RS FIEE K5I,
TiDB WEHIT T MEEINES :
« BEPIURSME: pingcap/mysql-connector-j F{E & T 1% Bug, 1R8] LA{E R pingcap/mysql-connector-j B E 75 Y

MySQL Connector/J,
- BRSBIR7IE: TiDBv63.0 {EE T ULFRE MR, (Re]AHA KRS IR ZE v6.3.0 BBA LRRAS,
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13.24 5 sequelize IFRB M

RINBHEANFEREEEERT Sequelize v6.21.4 JMH,
BIEMIRNLER, TiDB STIFLEKERSY Sequelize THEE (R MySQL ERA ST ), FAXIFMIINEER:

- AFSIMNBAREXMIINGE (BES NS XEK ),

+ N3ZF5 GEOMETRY FH X,

« ARFEHENEBHMER,

« A32#% PROCEDURE 1K,

« ANz +5 READ-UNCOMMITTED F[1 SERIALIZABLE PRES 45,
o BRARRIFIEERFIHRY AUTO_INCREMENT B 1,

« ANSZ#F FULLTEXT, HASH F0 SPATIAL &5/,

13240 AZFHENEBH T

iR

AZFHER BN TR, IRHTIFRAENEEN, o FEARFARIBEALKRNES], {ReIBTEL
Issue Eﬁgﬁﬁﬁﬁg | _%Epg%ﬂiﬁgﬁl%\o

13.24.2 ANSz35F READ-UNCOMMITTED F1 SERIALIZABLE PRE 45!

iR

TiDB /N 37 5 READ-UNCOMMITTED [ SERIALIZABLE fR B & All. 1% &E 5 55 /8 B 4 5l 79 READ-UNCOMMITTED E%
SERIALIZABLE RH{&4R 5,

k75 iE

R {8 FA TiDB Sz $%H4 REPEATABLE -READ EX, READ-COMMITTED PR ES %% A,

MRFHENRRBEEHMIZE SERIALIZABLE R B R BRI N A, B T SERIALIZABLE, {RF]LAi%
Etidb_skip_isolation_level_check J31, LEEUIERY tx_isolation ( transaction_isolation B8 ) MR{E
— /N TiDB ANz #FRIPRE 4 5l ( READ-UNCOMMITTED F SERIALIZABLE ), ANEIRER.

13.243 BRIARARIFIECRT BT AUTO_INCREMENT B 14

iR
PRIANSS 11T ALTER TABLE MODIFY X ALTER TABLE CHANGE SRIZNEXFZIRE /N FIRY AUTO_INCREMENT B,
et 75 %

SEAUTO_INCREMENT HY{E AR,

1% eetidb_allow_remove_auto_inc /3 true, BIBISRIFFEFR AUTO_INCREMENT B4,

13.2.4.4 ANZFF FULLTEXT. HASH Fll SPATIAL 25|
iR

TiDB ANSZ$F FULLTEXT. HASH 1 SPATIAL Z35],
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13.3 TiDB 5 ProxysqQL £EfK

A3ZLA centos 7 A, fEERSTA TiDB 5 ProxysQL KIRALTTiA. MRIFBEMARWEMTR, AISERENR
48 A3 Docker J% Docker Compose ERBMIXEERLIFE, (RBE]ASEU TR, URBESER:

. TiDB 3#Y

- TiDB NFAAE X

* ProxySQL BANXH

. TiDB 5 ProxysqQL FYEE ML

133.1 1. B TiDB

13.3.1.1 MK

HSE($F TiDB Cloud (Serverless Tier) )% TiDB %Eio

1. FEiTipB MG, BEA tidb-server BREE, #H go build FH1THmIZE,

git clone git@github.com:pingcap/tidb.git
cd tidb/tidb-server
go build

2. (BEAIE XXM tidb-config. toml K2 DB, ARSI TEIR:

${TIDB_SERVER_PATH} -config ./tidb-config.toml -store unistore -path "" -lease 0s > ${
<~ LOCAL_TIDB_LOG} 2>&1 &

o HEALERR unistore YEATE(ESIZE, X2 TiDB BUMIIX7FAES 128, S IENRERHERTE,

« TIDB_SERVER_PATH: E—#H{FHH go build Zmi¥M) " HHISXENIE, WIRTE /usr/
< local N#{T E—¥1%/E, BB4LEALEY TIDB_SERVER_PATH N3 /usr/local/tidb/
< tidb-server/tidb-server,

+ LOCAL_TIDB_LOG: %fith TiDB HERIUIE.

TiUP 7E TiDB FRIBE B EERNAE, BEE o ESTRSHAM, T, pD. TikvE,

1. TETiup

curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

2. BEMAIAE TiDB

tiup playground
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133.1.2 IEERIFE

EZERE ToB RBMIFHR T (NLEBTEH. FEECEEWMIESE ), BINEEE A TiDB Cloud, {RFIUS
2 TiDB Cloud HY Create a TiDB Cluster {E TiDB Cloud FZBEIF X IFIE T #Y TiDB,

MR MIME R ERITS, BINSEEA tur 312 Tios SEFHIRIBEGRETE.

13.3.2 2. JAE} ProxysqQL

13321 yum TE

1. Fb0rRPM BFE:

cat > /etc/yum.repos.d/proxysql.repo << EOF

[proxysql]

name=ProxySQL YUM repository
baseurl=https://repo.proxysql.com/ProxySQL/proxysql-2.4.x/centos/\$releasever
gpgcheck=1
gpgkey=https://repo.proxysql.com/ProxySQL/proxysql-2.4.x/repo_pub_key

EOF

2. T

yum install proxysql

3. Bl

systemctl start proxysql

13322 HhZEAN
23 proxysQL B9 Github DI B ProxysQL B I X1 TEE,

13.3.3 3. B2 & ProxysqL

T E4E proxysQL WAVBECE$E[E TiDB, LALEYF ProxysqL fE 70 TipB BUCIE, THEFIBWMEMEED, EREEM
B S ProxysQL B - X4,

13.3.3.1 ProxySQL BB & &/T

ProxySQL EA— M REMIVIHE AH#ITEEEIE, »—NMmO#HTRIE, HP, BESEMA DM ProxysqL
Admin interface, RIZRIADOFRA ProxySQL MysSQL Interface,

« ProxySQL Admin interface: BJUA{EFIE R adnin (XRAVAFEZZEERE, UXBMEARE, HEFE
FES stats NRMAF, ReeiZBUELSE TR ( ZQU-H&_E%)\EEE )o ERIAEIER admin:admin F
stats:stats, (BHFRELEE, FIUERKIASIE#TAMERE, BEnfziiEk, SEEE— MR
F, BEE®HER radnin,
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https://proxysql.com/documentation/

P PingCAP

* ProxySQL MySQL Interface: FATFRIE, 1§ s EFRZIEENRSH.

(P )
A

Admin

Admin Interface

Write

Runtime Config

Read

(P =

DE User

Proxy Interface

=erver Server =Server

18: proxysq| config flow

ProxySQL B =JEBCE: runtime, memory, disk, RIXBEE X memory EMECE, EENEER, "TUEH
LOAD xxx TO runtime SRAERGXMNECE, the]UA{EMH SAVE xxx TO DISK %, BHLLFEE ELK,
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runtime

load xxx to runtime

Admin ¢ | emory
Interface )\

save xxx to disk

disk

19: proxysql config layer

13.3.3.2 ECE TiDB 5

7E ProxysQL RO TiDB [T, LELINERBZ/ 108 [FiH, BIBARIISZ, BTE ProxySQL Admin interface 1 TILL
1B1E:

INSERT INTO mysql_servers(hostgroup_id, hostname, port) VALUES (0, '127.0.0.1", 4000);
LOAD mysql servers TO runtime;
SAVE mysql servers TO DISK;

* hostgroup_id: ProxySQL & LA hostgroup BB EIRFIRARSZEY, IS BEHEHIIEM LN RESEE R
[E— hostgroup, iX#¥ ProxysQL 1§192)M15 & sqL BiX LRSS F, MEREX D AEGEIRRSET (G0iE
EnBias%E) "TRERENREN hostgroup, MUt ERERIEEG.

* hostname: fGUmARSZHY 1P SIH B,

- port: JeimARS IR,

13333 EBE Proxy ERIKS

£ ProxysQL A7 10 TiDB [GImMAYE RMKS, ProxysQL 15 SR IFLEMS 3K E R ProxySQL MySQL Interface, TM.HE ProxysqQL
BUALL I S TioB Z (8]0 E, ELE, ERARLEEMS7E Tios PIFBHEMNAXPRE, ETE ProxySQL Admin interface 13
1TUEIRAE:

INSERT INTO mysql_users(username, password, active, default_hostgroup, transaction_persistent)
< VALUES ('root', "', 1, 0, 1);

LOAD mysql users TO runtime;

SAVE mysql users TO DISK;
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« username: AP,

. password: ZRRQ,

- active: BEEM. 1 AEM, 0 ATREXN, Ractive = 1 HAFFIER,

+ default_hostgroup: LEMKSERIAEABY hostgroup, SQLIG#E & IZEZ I hostgroup A, BRIEBIBINIG RE
£ XEIAN[EHY hostgroup,

- transaction_persistent: {HA 108, RIRFBSHAMN, Bl SZAFPEEETART 155G, B
LBEESFEROEERZHE, FMBIEAIEEEEIE— hostgroup B, @ HI1ER) 77 EEIAN[E hostgroup,

13334 EEXHEE

BR T {£F ProxySQL Admin interface BB &, thv] AM{ERECEXHHITREE., ProxysQL XHHH, FEE XX iZH#H M
A MEEYIRME AN, MAEFTEERENFEL, BEIENTE sqLite BIBE R EIERHRE, FENF
ARG EENEEEX S, B, FRREXARER, RRE#HT sqLite BIBERMIBR, X1&EKIRTE ProxysqL
Admin interface A ECE H 1 TR X :

rm /var/lib/proxysql/proxysql.db

H9h, tBEILAIETT LOAD xxx FROM CONFIG, FARCENHEHHHEEEZHaINERNERE,

BB NHFRIARIE 7 /etc/proxysql.enf, BN E AN BREFZ IR PHEEXHFS N, XFEX mysql_servers,
mysql_users XENMNEET R, HREEEFIBITES /etc/proxysql.cnf:

mysql_servers =

(
{
address="127.0.0.1"
port=4000
hostgroup=0
max_connections=2000
¥
)

mysql_users:

(
{
username = "root"
password = ""
default_hostgroup = 0
max_connections = 1000
default_schema = "test"
active = 1
transaction_persistent = 1
}
)
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FE/SfEF systemctl restart proxysql H{TRRSERRBERIAN, BEENEIFENEIEE sqLite HIBE, 5
ZRASERIEINEE X

13335 HFREEIN

NALEEAVFEED, HREEMAIFEMNE. {RAJTE ProxySQL Global Variables FRFREN £ 2R EC B TR B K
fEA,

1334 4. [RIEKRIE

EMNRIAE R, {RATEAfER Docker Kz Docker Compose HRIERHTER A RHIIMEIALY, EMIA 4000, 6033 imHR
WEA, ARMITIO TGS

git clone https://github.com/Icemap/tidb-proxysql-integration-test.git
cd tidb-proxysql-integration-test && docker-compose pull # Get the latest Docker images
sudo setenforce 0 # Only on Linux

docker-compose up -d

H .,
BS:

BAEEFIMEERLCRIERIE 7 U eI Z SR RIME,

HABAEA T —MERLT ToB 5 proxysqL FBHRE, MBRNFEAEE, (RTUERASER rot,
BRATHIKS, ERINAVEY 6033w (ProxysQl), BaEEAEEP] I docker-compose.yaml, ProxysQL &
FEETR proxysql-docker.cnf,

BT Far<:

mysql -u root -h 127.0.0.1 -P 6033 -e "SELECT VERSION()"

BITER

e +
| VERSION() |
R et +

13.3.5 5. BEERA

EERAIMEIR R

* Docker

* Docker Compose
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+ MySQL Client

FERBIRBAEANBR:

git clone https://github.com/Icemap/tidb-proxysql-integration-test.git
cd tidb-proxysql-integration-test

TEARAFIFILA tidb-proxysql-integration-test B R ARE K.

13.3.5.1 {83 Admin Interface B0 & DA E I &
EATRBIEFR:

cd example/proxy-rule-admin-interface

13.35.1.1 BIARIETT

BA ProxysQL Admin Interface WEEEAO, EBENHIIEIZST O, SIERAU TGRS BITHRIZA:

./test-load-balance.sh

1335.1.2 EFIBIT

1. 1837 Docker Compose A& = TiDB & 233, BFEIAERIKOIH 4000, PREITEENLIHO J 4001, 4002,
4003, TiDB BREELAIBNGE, BB — ProxysqQL 3K, ZFESAIER ProxySQL MysQL Interface Ui [ J9 6033,
BRESTE E M O 7 6034, S EE ProxySQL Admin Interface B [, ERENEIELRM (NERN) B2F
ProxySQL Admin Interface, LRI IRE7E docker -compose.yaml M,

docker-compose up -d

2. £34°TiDB LA, CIEMEREIMRSGM, EEARRBIEIE: 'tidb-0'. 'tidb-1', 'tidb-2', AfERD
MR ER SR SL I :

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

mysql -u root -h 127.0.0.1 -P 4003 << EOF
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DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-2');
EOF

3. {€FH docker-compose exec AF%, TE ProxySQL Admin Interface G {TEE 5o /& IFAIAC & ProxysQL A sQL X
4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-

<> prepare.sql"

It soL XA RIBTT:

1. FRO0 3 4 TiDB [S kAL, FFE hostgroup_id #93 o,

2. 2 0B [RIRECEEN, HEERKRT.

3. WINAF root, BRI AZ, default_hostgroup 90, X _EF5HY TiDB JFif hostgroup_id,
4. ERAFEE, HEERTF.

IE, TNHALERIEE 'tidb-0', 'tidb-1',

>3

4. {E P root FH P& & ProxySQL MySQL Interface, JE£EE1H) 5
"tidb-2' =FAENREL,

mysql -u root -h 127.0.0.1 -P 6034 -t << EOF
SELECT * FROM test.test;

SELECT * FROM test.test;

SELECT * FROM test.test;

SELECT * FROM test.test;

SELECT * FROM test.test;

EOF

5. {2 1EFERR Docker Compose JBENHIEBE. MEFRINEZRIE,

docker-compose down

13.3.5.1.3 FIHRBMIH

E R nEHYENERE, R EIEE tidb-0', 'tidb-1'. 'tidb-2' =FARERIRL, EEAKIAFERE], H
FR—FhynERda

## ./test-load-balance.sh

Creating network "load-balance-admin-interface_default" with the default driver
Creating load-balance-admin-interface_tidb-1_1 ... done

Creating load-balance-admin-interface_tidb-2_1 ... done

Creating load-balance-admin-interface_tidb-0_1 ... done

Creating load-balance-admin-interface_proxysql_1 ... done

Fomm oo +

| db |

R it +
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Stopping
Stopping
Stopping
Stopping
Removing
Removing
Removing
Removing

Removing

+
|
¥
+
|
+
|
+
+
|
"
|
+
load-balance-admin-interface_proxysql_1 ... done
load-balance-admin-interface_tidb-0_1 ... done
load-balance-admin-interface_tidb-2_1 ... done
load-balance-admin-interface_tidb-1_1 ... done
load-balance-admin-interface_proxysql_1 ... done
load-balance-admin-interface_tidb-0_1 ... done
load-balance-admin-interface_tidb-2_1 ... done
load-balance-admin-interface_tidb-1_1 ... done

network load-balance-admin-interface_default

B’ PingCAP

13.3.5.2 {83 Admin Interface BERAFP S
EAXRHIEFR:

cd example/proxy-rule-admin-interface

13.3.5.2.1

MAE1T

A ProxySQL Admin Interface HEEAD, BEMFHNOEGEERF B RG, FAREBFPEERRRER DB G
Ui, BIfERAMN RN GRLEITHIA:

./test-us

er-split.sh
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,

133522 EEIBIT

1. 1BIT Docker Compose /ZHF ™ TiDB BEE3LH, B2EAERIH % 4000, BREITEENLK O J 4001, 4002,
TiDB SEBIEENIE, BREI— ProxysQL SE8I, Z28MAER ProxySQL MySQL Interface i [ 7 6033, BREITEEM
%050 6034, ANFREE ProxySQL Admin Interface im [, EAEXBIEARM (BIEZEMA ) &R ProxySQL Admin
Interface, LLiRFEIR S TE docker-compose.yaml H3,

docker-compose up -d

2. fE2 4 TioB LA, BIEMERMREN, BEEARBIEIE tidb-0', 'tidb-1', UENYHABMIEIE
S :

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

3. J9 ProxySQL 7E tidb-1 SEIRFEE—NEF:

mysql -u root -h 127.0.0.1 -P 4002 << EOF
CREATE USER 'root1' IDENTIFIED BY '';

GRANT ALL PRIVILEGES ON *.* TO 'root1'@'%"';
FLUSH PRIVILEGES;

EOF

4. {8 docker-compose exec A5, 7E ProxySQL Admin Interface RIG{TEEFo/E S IFAIACE ProxysqQL B sQL X
4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-

<> prepare.sql”

It sQL X 21B1T:
1. 700 2 4N TioB fgimAYitil, EH, tidb-0 #Y hostgroup_id 30, tidb-1HJhostgroup_id J 1,
2. £ Tios lFIRECE, HIERRT.
3. RIIAEF root, BRSAZ, default_hostgroup J90, BNERINIGEEEHZE tidb-0,
4. RINAF root1, BREAZ, default_hostgroup J91, BNEXIANIGEEHZE tidb-1,
5. EMAFRE, FEERE.

5. D AER root B K root1 FHFP &R ProxySQL MySQL Interface, FRHAZEERYGH 'tidb-0'y 'tidb-1',
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mysql -u root -h 127.0.0.1 -P 6034 -e "SELECT * FROM test.test;"
mysql -u rootl -h 127.0.0.1 -P 6034 -e "SELECT * FROM test.test;"

6. {ZLEFF/EFR Docker Compose BEIEIERSE. MLEIRTH

st sy
SRS
020

docker-compose down

13.3.5.2.3 B

## ./test-user-split.sh

Creating network "user-split-admin-interface_default" with the default driver

Creating user-split-admin-interface_tidb-1_1
Creating user-split-admin-interface_tidb-0_1

Creating user-split-admin-interface_proxysql_1

Fom - +
| db |
o +
| tidb-0 |
R ettt +
Feom e — - +
| db |
Fommm e +
| tidb-1 |
Fom - +

Stopping user-split-admin-interface_proxysql_1
Stopping user-split-admin-interface_tidb-0_1
Stopping user-split-admin-interface_tidb-1_1
Removing user-split-admin-interface_proxysql_1
Removing user-split-admin-interface_tidb-0_1

Removing user-split-admin-interface_tidb-1_1

Removing network user-split-admin-interface_default

. done

. done

. done

. done

. done

. done

. done

. done

. done

13.3.5.3 {# 3 Admin Interface BEC B (IR0 N
EAXREIEFR:

cd example/proxy-rule-admin-interface

13.353.1 BIARIETT

A ProxySQL Admin Interface AECEA L, RIEMMZRT, ENNEESSERE M, BEANNLERES
1789 sqL, MMiFiE, B sQLER EARER TioB fGim ( EYIRMILE, MERAFH default_hostgroup ), BJ

ERAUTaR<EITHA:

./proxy-rule-split.sh
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133532 EEIEIT

1. 18T Docker Compose i}]l-ﬂﬁ\ TiDB eSS0, BEEAERIR I 4000, BRETTEEMNER O S 4001, 4002,
TiDB SLBIEENIE, BREEI—1 ProxysQL SK7, ZESAIER ProxySQL MysSQL Interface i [ 9 6033, BREITE M
w7 6034, NFREE ProxySQL Admin Interface Ui [, EFEXE]TERM (BNEFEEW ) & R ProxySQL Admin
Interface, LLiRFEIR S TE docker-compose.yaml H3,

docker-compose up -d

2 7E 2/ DB SHBIA, RIEAEAOREH, ESAREMKIE tidb-0', "tidb-1', NEHYRERMIE
B, MARREESR—1 o SHISAMIENSS, B—LpIFE:

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

3. {€FH docker-compose exec Ap%, TE ProxySQL Admin Interface IS 1 TER Fo /& IFAIECE ProxysQL B sQL X
4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-

~ prepare.sql”

It soL XA RIETT:

h0 2 A TioB fGimAttilt, EA, tidb-0BY hostgroup_id J9 0, tidb-1AYhostgroup_id /7 1,

434 ios FiRECE, FHEERT.

I F root, ZREAZ, default_hostgroup J30, ENERINIGEEHZE tidb-0,

SWHAFRE, HEERE

FRDOFRIN ASELECT . *FOR UPDATES$, rule_id JJ 1, destination_hostgroup JJ 0, BNUTEZLEFRMIAYT sQL

BRIGHEER ZE hostgroup 79 0 Y TiDB F (X FZAM R J T4 SELECT ... FOR UPDATE iIBR¥RAZE

SREEES ),

6. imAOFRI ASELECT, rule_id 32, destination_hostgroup JJ 1, BNULEZUCERINAY sQLiBER)IE#HEEE AR
Z hostgroup J3 1 BY TiDB AT,

7. ERHANEE, FEERFRE.

S

/EE,._.‘ .
KX FOTECHR I :
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« ProxySQL BB rule_id /NBIKRBIIGRFE — 2K ILECHI N,
- A[LEE sqL iBAIAYFFL, ¢ ILEC soL iBRIMLEE,
. MEAL{E A BY match_digest #H{TILE, AT RESHHLE sQLiBA, BIENR
quUery_processor_regex,
ES8:
- digest: ATFILESELIEHY Hash .,
- match_pattern: ﬁﬁ?@ﬁaﬁyﬁ SQL iE'EJo
- negate_match_pattern: 1®E 7 1 Bf, ¥ match_digest 3¢ match_pattern FLEZEY
K.
_1%:%Ei§m5$°
- replace_pattern: FLEEZIFIAE, BikDILFERNE, NAHZE, WARHEIR,

- RS, B mysql_query_rules,

4. {EH root FAFPE 5 ProxySQL MySQL Interface :

mysql -u root -h 127.0.0.1 -P 6034

BEXEEITUTERD:

+ SELECTiEA:

SELECT * FROM test.test;

FUITILES rule_id 9 2 B9FM, MTEE%& Z hostgroup J7 1 Y TiDB JFif tidb-1 AR,

« SELECT ... FOR UPDATE iBfJ:

SELECT * FROM test.test for UPDATE;

Pt ITES rule_id Jo 1 B9FRM), MIMEEAR ZE hostgroup J3 0 A TiDB fF i tidb-0 Y,
- BHEA:
BEGIN;
INSERT INTO test.test (db) VALUES ('insert this and rollback later');

SELECT * FROM test.test;
ROLLBACK;

BEGIN IBRITNITASILECAT B AN, ELLIGER A F Y default_hostgroup (9 0), MNMELRZE
hostgroup JJ 0 B9 TiDB [R i tidb-0 A, M J9 ProxysQL EKIAF B E P AY transaction_persistent
— , XRER-—NMESZANFAEIEAGITER —1 hostgroup 1, Elt, XEHY INSERT ERFN
SELECT * FROM test.test; tH4§48& % hostgroup I 0 B TiDB [Fif tidb-0 A,

5. {21EFERR Docker Compose B EzE. WEHRINERIR,

docker-compose down
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13.3.5.3.3 FHR%GH

## ./proxy-rule-split.sh
Creating network "proxy-rule-admin-interface_default" with the default driver

Creating proxy-rule-admin-interface_tidb-1_1 ... done
Creating proxy-rule-admin-interface_tidb-0_1 ... done
Creating proxy-rule-admin-interface_proxysql_1 ... done
Fomm oo +

| db |

R it +

| tidb-1 |

Fomm o +

R e +

| db |

R it +

| tidb-0 |

Fomm oo +

R e +

| db I

R it +

| tidb-0 |

| insert this and rollback later |

R +

Stopping proxy-rule-admin-interface_proxysql_1 ... done
Stopping proxy-rule-admin-interface_tidb-0_1 ... done
Stopping proxy-rule-admin-interface_tidb-1_1 ... done
Removing proxy-rule-admin-interface_proxysql_1 ... done
Removing proxy-rule-admin-interface_tidb-0_1 ... done
Removing proxy-rule-admin-interface_tidb-1_1 ... done

Removing network proxy-rule-admin-interface_default

13354 EREEXFEEERHIYE
MEEEXMFREEAD, BEHFIEZRAM, BITWUTGHS:

cd example/load-balance-config-file
./test-load-balance.sh

LEECE SRR 5 Admin Interface EEE R 1Y@ 52—, X EREESFHTT ProxysqL H3aLEC
%O

» ProxysQL FYEC B RTF1E sqLite 1, BCE XN sqLite NFIERTIZEY,
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« ProxySQL NEIERREXHHITIREE N, MEAVRMKEERER, B2 I EKH
BEENHE, XZHETFER ProxySQL Admin Interface EBERY, SBLA T L=

- AR,

- BI{EREE MysqL Client #TRREE L,

- ESmeT AN (AAXEER ).

- TE{EH ProxysqL Cluster B14% B 5i1[E1 & Z E Ath ProxySqQL T .

©2022 PingCAP N EJREBFRBXF, BRIEFRAERIF, BUNERBI AL EFHRAELWPEIFAINERLT, ™
BEH. AmEEiFA,
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