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2.1.4 DML BUIBIRIFES

BRI IES oI e IERYIE I EL,
{£F3 INSERT IBA)ERABARICR. FHIa0:

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

{£F INSERT BRI ARABA B SN FERBIENIRICK, FIH0:

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

{£ A3 UPDATE 1B A B RNIBCARICRAVER D FERENIE, IaN:

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

{£F oeLETE BRI ERAMIRER S RICK, FI0:

DELETE FROM person WHERE id=2;

=z

B
UPDATE F1 DELETE ¥RIEUNR AT WHERE IR RA B @ RIFI1TIRIE,

2.1.5 DQLEIREIEIES

BEERESEA - ITRISIRPERLBENRIET, BERUSHFLNZOAR.
{EF SELECT BRI RBRALKIE. HIa0:

SELECT * FROM person;

£ sELECT REMN EEEWHTIR, Fla0:

SELECT name FROM person;

1 rows in set (0.00 sec)

{EA wHERE F 8], WAIBIERHITRENSFHNHLEBERD, fi0:

SELECT * FROM person WHERE id < 5;
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git clone https://github.com/pingcap-inc/tidb-example-java.git

#ANB 3% plain-java-jdbc:

cd plain-java-jdbc

BRI TAR:

F—— Makefile
F—— plain-java-jdbc.iml

F—— pom.xml
L—— src
L—— main
F—— java
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| L—— com
| L—— pingcap
| L—— JDBCExample.java
L—— resources
L—— dbinit.sql

Hr, dbinit.sql HEIBRVIBHIED:

USE test;
DROP TABLE IF EXISTS player;

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

PRIMARY KEY ("id")

)i

JDBCExample.java f& plain-java-jdbc XARAIFEFIIEMR, EAFINBIBES vysqL tHiNEE, HLt, F
ZYIIAE— 1 MysqL MY BV EIEIR MysqlDataSource, CALEEIZZIFENEIERE, HEHRE, #1181 Playerdao,
FXRBIBHEN SR, #HITIEMINESFRE,

PlayerDAO = e FAREIE BN HRAIZE, EH DA 2 Data Access Object FIMEE, TEEPEN T —RIEIERN
BIERE, BRNERBUENEAEEN.

PlayerBean EUIESLIRE, WEIBEREIZFARIBRET, PlayerBean FIBANNEBMHEIN N E player FREJ—4
FEL

package com.pingcap;

import com.mysqgl.cj.jdbc.MysqlDataSource;

import java.sqgl.Connection;

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.*;

/~k~k
* Main class for the basic JDBC example.
-k*/
public class JDBCExample
{
public static class PlayerBean {
private String id;

private Integer coins;

private Integer goods;


https://en.wikipedia.org/wiki/Data_access_object
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public PlayerBean() {
b

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;

@0override
public String toString() {
return String.format(" %-8s => %10s\n %-8s => %10s\n %-8s => %10s\n",

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

/~k~k
* Data access object used by 'ExampleDataSource'.

* Example for CURD and bulk insert.
*/
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public static class PlayerDAO {

private final MysqglDataSource ds;

private final Random rand = new Random();

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());
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e.printStackTrace();
} finally {
try {
connection.close();

} 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 sellId 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.

*/

public 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();
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PlayerBean sellPlayer = null;
PlayerBean buyPlayer = null;

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

transfer.execute();

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

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

return player;

J**
* 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);
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// 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.
try (PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (
<~ 1id, coins, goods) VALUES (?, ?, ?7)")) {
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());
}
return totalNewPlayers;

/-k-k

* 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()) {
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PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM
— player LIMIT ?");

preparedStatement.setInt(1, limit);

preparedStatement.execute();

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());

/**

* 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;
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public static void main(String[] args) {

// 1. Configure the example database connection.

// 1.1 Create a mysql data source instance.

MysqlDataSource 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");

mysqlDataSource.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 => id: %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);
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// 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);
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(), playerl.getId(), 2, 100);
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);
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3114 FE|39: BTG
AT EESNABRBENBITHIE,

3.1.1.41 FE3LHE 1889 DBC RYVARKL

fEF jpBC BY, BFNVRMUHIBER, EMRAMEZLRT nysql-client, BERARMES, TEEE
plain-java-jdbc B3R FIBIT

make mysql

HEENT:

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

IR ERARMERE, SARETE mysqlclient, BEIES NIRAIERE, FIEIT src/main/resources/dbinit.sql
MR sQLiEA],

31142 F3ILFE 28890 ERSH

E{R{EFA TiDB Serverless 528%, SECR JDBCExample.java X T Host, Port, User, Password HJE%4:
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mysqglDataSource.setServerName("localhost");
mysqglDataSource.setPortNumber (4000);
mysqlDataSource.setDatabaseName("test");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");

EIRRERIZERD R 123456, TEM TiDB Serverless SEEF R A B EIAERE R M-
* Endpoint: xxx.tidbcloud.com

* Port: 4000
* User: 2aEp24QWEDLQRFs.root

BALLERIFSHENR R

mysqglDataSource.setServerName("xxx.tidbcloud.com");
mysqlDataSource.setPortNumber (4000);

mysqlDataSource.setDatabaseName("test");

mysqglDataSource.setUser ("2aEp24QWEDLgRFs.root");
mysqlDataSource.setPassword("123456");
mysqlDataSource.setSs1lMode(PropertyDefinitions.Ss1Mode.VERIFY_IDENTITY.name());
mysqlDataSource.setEnabledTLSProtocols("TLSv1.2,TLSv1.3");

31143 E3THEIWH: BT

{RBI A5 B35 1T make build Fl make run BAIBITLEACHD:

make build # this command executes ‘mvn clean package’

make run # this command executes “java -jar target/plain-java-jdbc-0.0.1-jar-with-dependencies.

— jar’

HEM ] NEEERRENGS:

mvn clean package

java -jar target/plain-java-jdbc-0.0.1-jar-with-dependencies.jar

BB EIZIGT nake 5%, X2 make build Fllmake run BY4ES,

3.1.1.5 a4 WiHRHH
JDBC FiiER%E
3.1.2 S BUREF MyBatis AYTE & crRuD N FRTER

Mybatis &2 = Bl EL3UR T THIFFIR Java AR FF A RHESR,
AT R R AR (5 A ST L £ 3R R AN myBatis SRADIE —ME S RY crUD N FRFEFF,

25



https://github.com/pingcap-inc/tidb-example-java/blob/main/Expected-Output.md#plain-java-jdbc
https://mybatis.org/mybatis-3/index.html

Tl E

5=
PES =W

HEFF(ER Java 8 U LR A FHI TN BIRENNAEFHNRS.,

3120 IREZFESWIM

« {§ 8 connector/) - L2 EU3EE
- EEHEBIRRE L& N ANERESSE - FIMEE

3122 F1 9 BIMRIIEENBUIEESR

TN ABEY IR ESERNBIS S,

{8 FH TiDB Serverless SE8%

SR, BESE: SIE TiDB Serverless £ &,

(EFR A EE S

FELR, BEE: BEAMNN TSR EEH B ER TR EER,

3.1.23 2% KEULH

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

5 wyBatis ¥JEE, JoBC MISKER A NHIERMAL., FFBZRITHREHIRLEZE, FERBEEZERERH. X
SRAERIRIBELTR,

AIRFLA Maven FEHRIFITVEER MyBatis Generator £ AL ER D A E KD,

#HAB & plain-java-mybatis:

cd plain-java-mybatis

BRI TAR:

F—— Makefile

F—— pom.xml
L—— src
L—— main
F—— java
L—— com

L—— pingcap

F—— dao

|

|

| F—— MybatisExample.java
|

| | L—— PlayerDAO.java
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| L—— model

| F—— Player.java

| F—— PlayerMapper.java

| L—— PlayerMapperEx.java
L—— resources
F—— dbinit.sql

F—— log4j.properties

F—— mapper

| f—— PlayerMapper.xml

| L—— playerMapperEx.xml
F—— mybatis-config.xml
L—— mybatis-generator.xml

He, BalEmBIXXHE:

* src/main/java/com/pingcap/model/Player.java: PbyerEEﬁK?ESZFF

* src/main/java/com/pingcap/model/PlayerMapper.java: PbyerMapperE@E&[]SZ#F

+ src/main/resources/mapper/PlayerMapper.xml: Player Mapper B xML BRET, &2 MyBatis F F 4R Player
Mapper & O BISCILERECE

IXULEST AR A R RIS IR S 7E 1 mybatis-generator.xml BEE XN, E=& MyBatis Generator EEE X4, THEH
&R T ERA AR

<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>
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<property name="suppressDate" value="true"/>
<property name="suppressAllComments" value="true" />

</commentGenerator>

<l--
<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.
-2
<jdbcConnection driverClass="com.mysqgl.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.
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<javaClientGenerator type="XMLMAPPER" targetPackage="com.pingcap.model" targetProject="

-—>

— src/main/java"/>

<l--

<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 £E pom.xml 7, LA mybatis-generator-maven-plugin iEFECERIA NI

<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>
<!-- https://mvnrepository.com/artifact/mysql/mysql-connector-java -->
<dependency>

<groupId>mysql</groupId>

<artifactId>mysql-connector-java</artifactId>
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<version>5.1.49</version>
</dependency>

</dependencies>

</plugin>

£ Maven iEHRSIAIG, FIMBRIBROERM XS, BITE< mvn mybatis-generate MO, HEIRE
ALAERAE R RS IR make %, i make gen REIMBRIESIME, FHERMINME,

-z

ES=F
mybatis-generator.xml FIAYE 4 configuration.overwrite {X B]$E I £ LAY Java (XIB 14

FEABERINEEAN, ExviBFEXEFNSLGEMAXNE A, Elib, HEFETE MyBatis Generator
ERETRISC (T, SoilibRiE BRI,

Player.java 2{%F3 MyBatis Generator X tH VBB SRARE UM, REIEERERRF RIS, Player XHIE
NEMET N E player RII—IMFER,

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;
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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;

PlayerMapper.java =EH MyBatis Generator AR EHMMRSEONE, EXAE TEQO, BONKMERH
MyBatis SRiBIT xML SR B N ERLAY

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 =& f& F§ MyBatis Generator 4 B¥ tH B9 PR §F xML X4, MyBatis 15 {8 X N X 4 B s £ 5k
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">
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<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="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=",">
<if test="id != null">

#{id, jdbcType=VARCHAR},

</if>

<if test="coins != null">
#{coins, jdbcType=INTEGER},

</if>
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<if test="goods != null">
#{goods, jdbcType=INTEGER},
</if>
</trim>
</insert>

<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>

FF MyBatis Generator 2 % [E) £ AL IRERD, FIE, FIBERELITEILLRSEM, IEA dbinit.sql £RRE
1

USE test;
DROP TABLE IF EXISTS player;

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

),

E9MRE 5120 PlayerMapperEx 47 PlayerMapper, FHEYRE S ZILEZRY PlayerMapperEx.xml, BREIEE X
PlayerMapper.java # PlayerMapper.xml, X7 T #3& MyBatis Generator IR 84 RY, HMWRIBITHRERI
R

1E PlayerMapperEx.java HE X BITIEMAYIEDO :

package com.pingcap.model;

import java.util.List;

33



T2 2 R
public interface PlayerMapperEx extends PlayerMapper {
Player selectByPrimaryKeyWithLock(String id);

List<Player> selectByLimit(Integer limit);

Integer count();

1E PlayerMapperEx. xml FATE X BRETER ] :

<?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>
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PlayerDAO. java ;e f2 7 FIREIBEIBITRAVZE, EH DA0 2 Data Access Object GRS, EEHPENX T —RIIE
BIBERZE, BTHRIENBA.

package com.pingcap.dao;

import
import
import

import

import

import

public

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

org.apache.ibatis.session.SqlSessionFactory;

java.util.List;

java.util.function.Function;

class PlayerDAO {

public static class NotEnoughException extends RuntimeException {

//
//
//

public Object runTransaction(SqlSessionFactory sessionFactory, Function<PlayerMapperEx,

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.

— 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());

35



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

Tl E

if (session != null) {

session.rollback();

}
} finally {
if (session != null) {
session.close();
}

return resultObject;

public Function<PlayerMapperEx, Object> createPlayers(List<Player> players) {
return playerMapperEx -> {
Integer addedPlayerAmount = O0;
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 sellIld, 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);
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sellPlayer.setCoins(sellPlayer.getCoins() + price);
affectRows += playerMapperEx.updateByPrimaryKey(sellPlayer);

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

return 0;

public Function<PlayerMapperEx, Object> countPlayers() {
return PlayerMapperEx::count;

MybatisExample & plain-java-mybatis XANRAIFEFAIEL, HAEX T AORLK:

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 {
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// 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");

SglSessionFactory sessionFactory = new SqlSessionFactoryBuilder().build(inputStream);

// 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);

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

// 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");
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Integer updatedCount = (Integer)playerDAO.runTransaction(sessionFactory,

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(sessionFactory,
playerDAO.buyGoods(player2.getId(), playeri1.getId(), 2, 100));

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

3124 FE3¥: BITREB

KR E N BRBRNGITHE,

3.1.24.1 FE3LE 1859 RVBKL

5 myBatis B, FBFoNIIIRMLEIBER, ERAMELZ LR T mysql-client, BIEARMERE, PJHIER
plain-java-mybatis B 3% FNiBid make prepare&{T:

make prepare

HEENT:

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

EIRNMERAAERE y SR mysql-client, BEEERMAEE ’ FHIB1T src/main/resources/dbinit. sql
XA sqLiBA],

31242 F3ILFE 2880 BERSH

% 'R & F3 TiDB Serverless 55 8%, 5 C¥ mybatis-config.xml A & F dataSource.url, dataSource.username,
dataSource.password FJ& 44 :

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

<IDOCTYPE 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"/>
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</settings>

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

</typeAliases>

<environments default="development">
<environment id="development">
<!-- JDBC transaction manager -->
<transactionManager type="JDBC"/>
<!-- Database pool -->

<dataSource type="POOLED">

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

<property name="url" value="jdbc:mysql://127.0.0.1:4000/test"/>

<property name="username" value="root"/>
<property name="password" value=""/>
</dataSource>
</environment>

</environments>

<mappers>
<mapper resource="mapper/PlayerMapper.xml"/>
<mapper resource="mapper/PlayerMapperEx.xml"/>

</mappers>

</configuration>

Tl E

EIRRERIERD S 123456, TMELM TiDB Serverless SERF IR G RIMNERIE R I :

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQRFs.root

B UL RAGEE E X4 dataSource TRINER

<?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">

<!-- Database pool -->
<dataSource type="POOLED">

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

</dataSource>

</configuration>

31243 FE3ILHEIHH: BT

{REI A9 BIiE1T make prepare, make gen, make build Fmake run BAIB{TUEIXAD:

make prepare

### this command executes :

### - "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"®

make gen

### this command executes :

### - ‘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’

make build # this command executes ‘mvn clean package’
make run # this command executes “java -jar target/plain-java-mybatis-0.0.1-jar-with-dependencies
— .jar’

HEMB A NEEERARENGS:

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"

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

mvn clean package

java -jar target/plain-java-mybatis-0.0.1-jar-with-dependencies.jar

B EEFEIGIT make 5%, X2 make prepare, make gen, make build F0 make run BIZES,

3.1.25 a4 ¥

MyBatis ¥R EA %4
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L
\1 V4 —_—
Y8
3.1.3 EEHBUREF] Hibernate B9 8 crup N FEIERF

Hibernate /& = Bl LLEGRITHIFFIR Java R FRF5 A EHESR, H Hibernate FEARZS 6.0.0.Beta2 KRG #F T F L
‘ERS, TXRBE 7 FIHIEFENET.

AR R R ANe] £ P ST el 2R R e AN Java SRADIE — BT ERAY CRUD N FAFEFF,

=
3 .
PE =

HEZER Java 8 A ERRAFHITEERBENNAREFNRS.,

3131 WRESINM

- {§ 8 connector/) - LA EIEE
- EFENBIERE LA RN AN RESE - FElBUEE

3132 #E18: BMRIFINBIEESE

TN BEY IR EERNBIAE,

{§ F3 TiDB Serverless SEB%

FME IR, BESE: BIE TDB Serverless 8,

ER At R

HESRE, BEE: HEAMNMIN Y SIEEEHNIEER T IEEER,

3133 F28: FHARE

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

5 Hibernate ¥fLE, joBC MISKER A NFIERMAFL, (FEEBITREHRIRLIEZE, FENBLTEIEEERA,
XRERORBELETR,

LEAMIELA 6.0.0.Beta2 ARANH{TiH AR,

HFABER plain-java-hibernate:

cd plain-java-hibernate

BREMINTAAR:

F—— Makefile

F—— plain-java-hibernate.iml
F—— pom.xml
L—— src
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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
https://hibernate.org/orm/
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L—— main
F—— java
| L—— com
| L—— pingcap
| L—— HibernateExample.java
L—— resources
L—— hibernate.cfg.xml

HH, hibernate.cfg.xml JJ Hibernate LB, EX 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>

<!-- 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>

HibernateExample.java z& plain-java-hibernate X PNREIFZEFRIFER, {EF Hibernate B, 85T JoBC, XE
RESALREXHHtE, Hibernate FERK T BIBREBUREEEN, ARMIEEZFIMET,

PlayerDAO B2 FAIKEIRHEN RIS, H A DA0 2 Data Access Object FIEE, HAEX T —RIIEIEAER
EFi%, FREHBUIBMNSAEES, 85T JpBC, Hibernate $13 T KEMVIRIE, MW HRME, BEAWSRM
CRUD &, AL TIBE,

PlayerBean BEIELRE, HEIBEEREIZEFAMIBRGT, PlayerBean BN BMAINE player REJ—4
FER. AIRT JDBC, Hibernate B PlayerBean SHAAZEJ T 45 Hibernate RILE S HIER, MATERE, AXRER
BRET K R

package com.pingcap;
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import jakarta.persistence.Column;
import jakarta.persistence.Entity;
import jakarta.persistence.Id;

import jakarta.persistence.Table;
import org.hibernate.JDBCException;
import org.hibernate.Session;

import org.hibernate.SessionFactory;
import org.hibernate.Transaction;
import org.hibernate.cfg.Configuration;
import org.hibernate.query.NativeQuery;

import org.hibernate.query.Query;

import java.util.Arrays;
import java.util.Collections;
import java.util.List;

import java.util.function.Function;

@Entity
@Table(name = "player_hibernate™)
class PlayerBean {
@Id
private String id;
@Column(name = "coins")
private Integer coins;
@Column(name = "goods")

private Integer goods;

public PlayerBean() {
b

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() {
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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.
-k-k/
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;");
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} 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 = O;
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 {
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);
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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 :1limit", PlayerBean.class);
limitQuery.setParameter("limit", limit);

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

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

return 0;

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

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();
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// 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.
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.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(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,
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playerDAO.buyGoods(player2.getId(), playeri1.getId(), 2, 100));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n",
~— updatedCount);

} finally {

sessionFactory.close();

Tl E

3134 F3¥: BITRE

REELNANBRNBITHIE,

31341 FI3ILFE 180D ERSH

% {7 {& B TiDB Serverless 52 8%, 5 {4 hibernate.cfg.xml J X F hibernate.connection.url, hibernate.

< connection.username, hibernate.connection.passwordE@é%%&:

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

<IDOCTYPE hibernate-configuration

"-//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.
<property name="hibernate.
<property name="hibernate.
<property name="hibernate.
<property name="hibernate.

<property name="hibernate.

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

<property name="hibernate.

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

<property name="hibernate.

</session-factory>

</hibernate-configuration>

8'?>

PUBLIC

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

connection.autocommit">false</property>

hbm2ddl.auto">create-drop</property>

show_sql">true</property>

format_sql">true</property>

EIRIRERIZERDJ0 123456, MME M TiDB Serverless SEBFER PR RIHEZER R:

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

BN ECE XY

<?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://xxx.tidbcloud.com:4000/test?
< sslMode=VERIFY_IDENTITY&amp;enabledTLSProtocols=TLSv1.2,TLSv1.3</property>

<property name="hibernate.connection.username">2aEp24QWEDLQRFs.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 '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>

31342 FE3LHE 285 BIT

{RBI A5 BIE 1T make build F0 make run BAIBITLEACHD :

make build # this command executes 'mvn clean package’
make run # this command executes “java -jar target/plain-java-hibernate-0.0.1-jar-with-

~ dependencies.jar"’

HEMBAIAERERRENGS:

mvn clean package

java -jar target/plain-java-hibernate-0.0.1-jar-with-dependencies.jar

BoEEIZIGIT nake 5%, X2 make build Fl make run BY4EE,

3135 4 ¥

Hibernate TR HA%
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11
\Y V4 —_—
T ER
3.1.4 {%F3 Spring Boot ¥R T H BURER AT
REFE [0 1/R FR 7= Qe {5 A S 8 £ EE A 22 Spring Boot Web N FFEF, {8 FH Spring Data JPA #RIRVE Jo 4B 15 0] BE
HRESE, WRBINRAREFIRIBEERTE Github FEL,

XR—MRATEIIME Restful APTFIRBINAERF, BRT —MER TR EF 0 BIEERIER spring
Boot [FUmARSS. RITTUATERE, BTFEERER— KR

XR—NRTHEBNGF, B RBERENEYE: ST coins LR goods, BB NMKEBRE—1F
ER id, fEAIMRMME—IRIR, MEREEHHRMEMBAZRNERT, TUBHMNRS,

fRETABALERBI DR, WEBCHNARER.

3140 $15: BFRTABUIREESR

KRN BEYSIRERBHNBNAE

{55 FA TiDB Serverless £ &#

HFMTR, 5EE: BIE DB Serverless 5B,

(ER AR

FRLR, B2E: MERN IR FANRIEESEH B EN FINBIREESE,

3142 Fo¥: T3k

BEMRBYITTENL £ T #F % 3% Java Development Kit JDK), X2 Java FF &RV E T B, Spring Boot 2 $5 Java hRZK 8
BA_EBY oK, HHTF Hibernate R ASHILEEY, HEFF(EF Java AR 11 BA LAY jOK,

G A T2 [E)RY S2 35 Oracle JDK F0 OpeniDK, BBEITIEER, AEFRIEERAMRZA 17 Y Open)DK,

3.1.43 FE 35 T Maven

LE7R ISz FA 2 fE A Maven SREIE N FAFE R BIMREIIN, Spring SZ 50 Maven hRZAJ9 3.2 BA E, {F0ikEEIRIR
4, HEERSIRIIRERER Maven,

XBLHIFSITRE Maven BI7E:

* macOS f%«%

brew install maven

« BT pebian B9 Linux Z1ThR EZ& 3% (%0 Ubuntu &5 ):

apt-get install maven

« BT Red Hat B9 Linux Z1ThR EZ2& (U0l Fedora, CentOS 25 ):

- dnf BIEETEEE

dnf install maven
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https://spring.io/projects/spring-boot
https://spring.io/projects/spring-data-jpa
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- yum BETEEE

yum install maven

Hth &R, BEE Maven BT X,

3144 Faw: FKRENBERNRS

2y
MRMGHFRERE N ESEROBEKBNZEERERF, MAFROCE, TSECIEEEKM
EHRERF (AE) —7,

15 FE e PERBI{CHBZE pingcap-inc/tidb-example-java, FF3EAZIB 3% spring-jpa-hibernate #,

3.1.45 Fs¥: BITHEAER

BT REITHAEFRN, 4%§$ESZ—/|\Web A2/, Hibernate }FTERIREE test FHEIE— R player_jpa,
INR R E R FFERF B Restful APLRIXTER, XEFRGSETNMIEERE LIBTHIEESS,

NRIFE T REXRINARFHABIFRER, TSRASIATRD

3.1.451 S8 54% 88 1 &84 TiDB Cloud BINS Y

E{/R{EFE TiDB Serverless 558%, B X application.yml (fiIF src/main/resources ) XF spring.datasource
<+ .url, spring.datasource.username, spring.datasource.password fJ&%%:

spring:

datasource:
url: jdbc:mysqgl://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

ERIRENIZRRD J0 123456, TMEM TiDB Serverless EEREEMR AP SFIMIEIZEEERN:
* Endpoint: xxx.tidbcloud.com
* Port: 4000

* User: 2aEp24QWEDLQRFs.root
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Tl E

BLURE NS E SR :

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

31452 EsTHE 285 1BIT

FTHuR, #HA tidb-example-java/spring-jpa-hibernate fCRERGIE R :

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

{E£F3 Make EFIBIT (HF)

make

FIIMBHETIT

HEFIRER Make ARNHITHRIIEIT, SR, EMFEEFNHITHE, BRBUTLRES BT, FINME
FHERMER:

BRETFFHITE:

mvn clean package

BTN FATERFRY JAR X5 :

java -jar target/spring-jpa-hibernate-0.0.1.jar

31453 EsTHEIH: WL

ML RREER NI ATR:

AN AN (D I W U W
COXDN | " "2 =N 1YY v
ANV} I O 2 I O A N G D I DY)
S P s ) B D S A
=========|_|==============|__ /=/_/_/_/
;1 Spring Boot :: (v3.0.1)
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2023-01-05T14:06:54.427+08:00 INFO 22005 --- [ main] com.pingcap.App
— : Starting App using Java 17.0.2 with PID 22005 (/Users/cheese/
< IdeaProjects/tidb-example-java/spring-jpa-hibernate/target/classes started by cheese in /

< Users/cheese/IdeaProjects/tidb-example-java)

2023-01-05T14:06:54.428+08:00 INFO 22005 --- [ main] com.pingcap.App
— : No active profile set, falling back to 1 default profile: "
— default"

2023-01-05T14:06:54.642+08:00 INFO 22005 --- [ main] .s.d.r.c.
<> RepositoryConfigurationDelegate : Bootstrapping Spring Data JPA repositories in DEFAULT
— mode.

2023-01-05T14:06:54.662+08:00 INFO 22005 --- [ main] .s.d.r.c.

< RepositoryConfigurationDelegate : Finished Spring Data repository scanning in 17 ms.

<> Found 1 JPA repository interfaces.

2023-01-05T14:06:54.830+08:00 INFO 22005 --- [ main] o.s.b.w.embedded.tomcat.

<> TomcatWebServer : Tomcat initialized with port(s): 8080 (http)
2023-01-05T14:06:54.833+08:00 INFO 22005 --- [ main] o.apache.catalina.core.

< StandardService : Starting service [Tomcat]
2023-01-05T14:06:54.833+08:00 INFO 22005 --- [ main] o.apache.catalina.core.

< StandardEngine : Starting Servlet engine: [Apache Tomcat/10.1.4]
2023-01-05T14:06:54.865+08:00 INFO 22005 --- [ main] o.a.c.c.C.[Tomcat].[localhost

— 1.[/] : Initializing Spring embedded WebApplicationContext
2023-01-05T14:06:54.865+08:00 INFO 22005 --- [ main] w.s.c.

<> ServletWebServerApplicationContext : Root WebApplicationContext: initialization completed

— in 421 ms

2023-01-05T14:06:54.916+08:00 INFO 22005 --- [ main] o.hibernate.jpa.internal.util.
~ LogHelper : HHH000204: Processing PersistenceUnitInfo [name: default]
2023-01-05T14:06:54.929+08:00 INFO 22005 --- [ main] org.hibernate.Version
— : HHHO00412: Hibernate ORM core version 6.1.6.Final
2023-01-05T14:06:54.969+08:00 WARN 22005 --- [ main] org.hibernate.orm.deprecation
— : HHH90000021: Encountered deprecated setting [javax.persistence.sharedCache.
< mode], use [jakarta.persistence.sharedCache.mode] instead
2023-01-05T14:06:55.005+08:00 INFO 22005 --- [ main] com.zaxxer.hikari.
<> HikariDataSource : HikariPool-1 - Starting...
2023-01-05T14:06:55.074+08:00 INFO 22005 --- [ main] com.zaxxer.hikari.pool.HikariPool
— : HikariPool-1 - Added connection com.mysql.cj.jdbc.ConnectionImpl@5e905f2c
2023-01-05T14:06:55.075+08:00 INFO 22005 --- [ main] com.zaxxer.hikari.
<> HikariDataSource : HikariPool-1 - Start completed.
2023-01-05T14:06:55.089+08:00 INFO 22005 --- [ 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

54



T2 2 R
<% (id)) engine=InnoDB
2023-01-05T14:06:55.332+08:00 1INFO 22005 --- [ main] o.h.e.t.j.p.1.
— JtaPlatformInitiator : HHHO00490: Using JtaPlatform implementation: [org.hibernate.
5 engine.transaction.jta.platform.internal.NoJtaPlatform]
2023-01-05T14:06:55.335+08:00 1INFO 22005 --- [ main] j.
<> LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for
~ persistence unit 'default'
2023-01-05T14:06:55.579+08:00 WARN 22005 --- [ 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

2023-01-05T14:06:55.710+08:00 1INFO 22005 --- [ main] o.s.b.w.embedded.tomcat.
— TomcatWebServer : Tomcat started on port(s): 8080 (http) with context path ''
2023-01-05T14:06:55.714+08:00 1INFO 22005 --- [ main] com.pingcap.App
— : Started App in 1.432 seconds (process running for 1.654)

MHBEEY, BRRNBAREFERMIERHM T 4, XBERNBAEFER Tomcat BT —4 serviet, {5
Hibernate ¥E 8 ORM, HikariCP {E ¥ B EE & #ittBUSCEL, AT org.hibernate.dialect.TiDBDialect fE %K
BERS. BofE, Hibernate MIFRFEFEIE TR player_jpa, KFF player_jpa_id_seq, ERHNNIEGE,
5T T soso i, XAMRAE HTTP BRSS

NRIFE T REXRINARFIABIFRER, TSHAKBIET AN

3.1.46 6L HTTPIHFRKR

EiBTNRAERE, ReTCUEE A RHLE http://1ocalhost : 8000 [ [FIRFIEF &% HTTP 53K, TFTHEES
—LERGIEKS ',,\a_illllﬂﬁﬁﬁﬁﬂﬁn

1. BB E X4 Player.postman_collection. json & A Postman,

2. & AJg Collections > Player 40EIFT /R :
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https://www.postman.com/

THE =
2 My Workspace New Import

E —I— ? 000

Collections

Q0 Create

APIs
GET GetByID

[=] GET GetByLimit
Environments

GET GetByPage

GET Cout
()

Mock Servers PUT Trade

1: postman import

. HEINETER
=i Create #5%E, =i Send $REl, &iX PosT 2B http://localhost:8000/player/ 53K, IR[EE
FIEINIER N E, TEEA 1,
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Create + ooo No Environment v
Player | Create v 000 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 1 T

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

Pretty Raw Preview Visualize JSON v = O Q

2: Postman-Create
- ERA D RBIMRER

=i GetByID #72F, s Send ¥25H, &iX GET AZTUAY http://localhost:8000/player/1 &K, iR[O]
ERD A1 HIMRES.
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GET GetBylD + ooo No Environment v

Player | GetBylD

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

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 |

3: Postman-GetByID

- {EA Limit L EREIARES
M GetByLimit #i%E, s Send #&HH, &% GET AIZTUAY http://localhost:8000/player/limit/3 1§

K, BREEARS 3 MIRNERTIR,
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GET GetByLimit =+ o0 No Environment v
Player | GetByLimit v eco s =
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
~
=]

—

4: Postman-GetByLimit

- NTGRBURRER
B GetByPage */]_'\%‘E, =i Send Tﬁ@ﬂ, £iXGET 2R MY http://localhost:8080/player/page?index
— =0&size=2 1K, REMEA index 0 BITT, BIIA 2 M IIRIERFIR. LI, TEFTHIUE
B, fRBE. B, BEHIFS

59



Tl E

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 oo Bulk Edit
index 0
size 2
Key Value Description
Body Cookies Headers (5) Test Results @ 2000k 106ms 542B Save Response v

Pretty Raw Preview Visualize JSON ) O Q,

1 ™

2 "content”: [

3 i

4 "id": 1,

5 "coins": 100,

6 "goods": 20

7 [

8 £

9 "id": 2,

10 "coins": 100,

11 "goods": 20

12 I3

13 1.

14 "pageable": {

15 "sort": {

16 "empty": true,

anm | (SSRGS Bt | | [ SE— | |

5: Postman-GetByPage
. SREUTZR AN

M count FR%s, il Send #2EH, &3X GETHZTUHY http://localhost:8000/player/count iR, IR
EME AR,
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GET Cout + ooo No Environment v
PI v oo Z B
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
6: Postman-Count
- MIRRS
=i Trade #5%E, 2 Send 25, &% puT A2ZUAY http://localhost:8000/player/trade i53K, 15
NI — — T =y _ oy — s * .
KEWNERINZK ID sellld, MIELITE 1D buyID, MK EZHELE amount AR IKIBFEEZ T & price,
N NaaEm B N . — = STI= " T o
REEARZEEM, SHREZMREYAE. BEMREMANBHBBEEHRRN, 5[
0y kY 3, -+ AN -_— ==
eI, FEBRTFHEESZSSRIE, F2EMRNEMREYEREL
PUT Trade + 000 No Environment v
Player /| Trade v 000 Va =
PUT v http://localhost:8080/player/trade
Params Authorization Headers (8) Body ® Pre-request Script Tests Settings Cookies
none form-data @ x-www-form-urlencoded raw binary GraphQL
selllD 1
buyID 2
= amount 10 X
price 100
Body Cookies Headers (5) Test Results @ 2000k 54ms 168B Save Response v
Pretty Raw Preview Visualize JSON = o Q

1  true

7: Postman-Trade
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\Y 14 —
Tl £ Iz
TEERA crl EXRRS IR,

. NI
{5/ POST 757418 /player I & X BRGNS, FHId0:

curl --location --request POST 'http://localhost:8080/player/' --header 'Content-Type:

< application/json' --data-raw '[{"coins":100,"goods":20}]"'

XEER JSoNEREENEHTR., RABECIE—NEME coins J9 100, KE goods J9 20 BIITZEK, 1B
EMERBIEMNIIRER:

1

- FHDFREMRER
A GET 757408 /player I m R IXERKIKEIMRES, I, TEEERR LELATIERN DS, B
/player/{id}, {40, TEIEKID J9 1 BYIZRAT:

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

k)

REMER D B 1 PIRAER:
{

"coins": 200,

"goods": 10,
"id": 1
}

« {ER Lmit IHEFEIKRER
{68 GET 7574[8 /player/limit Im &L ZFBRKIREMKER, Itbih, TEBERIZ EATRBHIEEN
MFEEMEAE, B0 /player/limit/{limit}, @80, EBEKRSZ 3 MARMSERT:

curl --location --request GET 'http://localhost:8080/player/limit/3"'
REMERITFERRITIR:
[
{
"coins": 200,
"goods": 10,
"id": 1
I
{
"coins": O,
"goods": 30,
"id": 2
+,
{
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"coins": 100,
"goods": 20,
"id": 3

Tl E

NTERBIIRER

{£F3 GET 737A[8) /player/page MM REFERR D TEREIARER. FIMUFEMEA Rl B8, FIINE

BKIIAFS index B0, BIIRAIEKRE size 72 B:

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

REMES index J 0 BYTT, BIIAE 2 MARERIIR, LI, TEZFTHIER, MREBE. 2.

EEHIFF.

{

"content": [
{
"coins": 200,
"goods": 10,
"id": 1
.
{
"coins": O,
"goods": 30,
"id": 2
}

1.
"empty": false,
"first": true,
"last": false,
"number": 0,
"numberOfElements":
"pageable": {
"offset": O,
"pageNumber": 0,
"pageSize": 2,
"paged": true,
"sort": {
"empty": true,
"sorted": false,
"unsorted": true
}
"unpaged": false
}

"size": 2,

2,
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"sort": {
"empty": true,
"sorted": false,
"unsorted": true
+
"totalElements": 4,
"totalPages": 2
}

- FREUIRZRNEK
{8 GET F57&ME /player/count IR RIETERKFKEITR N

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

REME RITR A
4

- IRRS
{£F3 PUT 737A[A /player/trade iR RIZXERRKR L LR EMIRS, FI40:

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 EB{FF Form Data fENIES BMIE, RREZIIZFK ID sellId A 1. MEITZ D buyId Jg 2. MISLEEHIEL
= amount 710, ML BFEEME price 7 100,

REEANRZBREMI:

true

HHMESMREMAR. BEXMREM P BRBEEHFRN, RSFAMI. FEBTHEESSRK
iE, AEEMRNEMRENERNER.

RFEMR, RETUUER request. sh BIARKR ZIXATIERK:

. B BIEE 10 BITH

FEL D A1 MERRER

FREZ 3 BMRERYR

FREX index A 0, size H2B—TIIMHFER

FREVT RS

ID 71 FERRIEREL T, 0 A 2RIRIERMEET, WX 104N, EER100EM

—_

A e

{#F3 make request BX ./request.sh R PGITILHIA, BITERN TIR:
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Tl E

> 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},{"1id":3,"coins":100, "goods" :20}]

get first players:

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

5 ":2,"empty":false}

get players count:
14

trade by two players:
false

3.1.47 SEMAT

RN ARG ARERFIE FRIES.

31471 B

RRBIMBE KRB RN TR (BER T BRFIEENED )

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
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| L—— service

| F—— PlayerService.java

| L—— impl

| L—— PlayerServiceImpl.java

L—— resources

L—— application.yml

B

« pom.xml NEEBA TN B A Maven BCE, WK#HE, ITELE

« application.yml NEREATIMBRAFEE, MBEEML, B8, FRANSIEELRSS
- App.java @IMBRIALO

+ controller /B WIMNREE HTTP $ZOBIE

service RIIE LM EOS5ZENE

dao R E XU S HIBEEEHA TR BIEFA S

31472 ERE
KIGEEN A pom. xml XFHH) Maven BEEE, 2 application.yml XEHFHAFREE.
Maven fid &

pom.xml X4 J3 Maven BECE, TEXHARERT I Maven k#81, FTE5E, TEERSE, (RETELEIEE
EfF=EEF X—THREZEEXXANERRE, S4, WaIEEREHERININERER.

<?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>3.0.1</version>
<relativePath/> <!-- lookup parent from repository -->

</parent>

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

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

<properties>

<java.version>17</java.version>

<maven.compiler.source>17</maven.compiler.source>
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<maven.compiler.target>17</maven.compiler.target>

</properties>

<dependencies>
<dependency>
<groupIld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-jpa</artifactId>

</dependency>

<dependency>
<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</groupld>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupIld>org.springframework.boot</groupld>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>
</build>

</project>

RAFPikE
application.yml WWEEEXHFIRTAFEE, MAEEML, Z5, ERANKEELSS.

spring:
datasource:
url: jdbc:mysql://localhost:4000/test
username: root

# password: Xxx
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driver-class-name: com.mysql.cj.jdbc.Driver
jpa:
show-sql: true
database-platform: org.hibernate.dialect.TiDBDialect

hibernate:

ddl-auto: create-drop

IR ERN A vamL 18, HA:

+ spring.datasource.url: HUBEEZEIERY URL,

+ spring.datasource.url: BIBRERFR.

* spring.datasource.password: BURER, WhihzE, FEFEoMER.

- spring.datasource.driver-class-name: FIEEEIKDN, EAFEIBIEES wysoL &S, ML ERS
mysql-connector-java & BCAY IR TS com.mysql.cj.jdbc.Driver,

« jpa.show-sql: JJ true BP4EFTEN JPA IBZ1THY SQL,

* jpa.database-platform: EANBBELS, WAEETFISIEE, BRAEERTIBEERS, £
B, kS 6.0.0.Beta2 IRASHY Hibernate R A B[R, BEIEEMREIRA,

+ jpa.hibernate.ddl-auto: LEALIEERY create-drop I RTEFZF AR GIER, BHERRER, BE2EE
VMR, Bt ARFIER, FERENEZMBIBELGE, FEULERE T ILED,

31473 ANOXH
ANOX 4 App.java:

package com.pingcap;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

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);

AOZELERRE R, B5E5, §— Spring Boot N FATE R RIAT/ERC & /E % (@SpringBootApplication](https://docs.spring.io/spring-
boot/docs/current/api/org/springframework/boot/autoconfigure/SpringBootApplication.html), B XIFMEER, 1 BESIF Spring

Boot B /5 X 14 H1AY [Using the @SpringBootApplication Annotation](https://docs.spring.io/spring-boot/docs/current/reference/html/using-
spring-boot.html#using-boot-using-springbootapplication-annotation), Ff5, {8 ApplicationPidFileWriter {EF2FE
HNTFER, BN —1BH spring-jpa-hibernate.pid B9 PID (process identification number) 3 {4, B] AIMEB{EFRLLE

PID XX AL R TR P,
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31474 BIBERXRE
HIEEFHARE, B)dao B, KITHIEXNRIFRIL,
SEARIT &R
PlayerBean.java NXHRSLANER, XAWRIR T IR EN — KR,

package com.pingcap.dao;

import jakarta.persistence.*;

Ex;
* it's core entity in hibernate
* @Table appoint to table name
*/
@Entity
@Table(name = "player_jpa")
public class PlayerBean {
/*-k
* @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")
@SequenceGenerator(name="player_id", sequenceName="player_jpa_id_seq", allocationSize=1)

private Long id;

/~k~k

* @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() {
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return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {

return goods;

public void setGoods(Integer goods) {

this.goods = goods;

Tl E

XEUER|, LAREPERBEM, XLEREL T Hibernate FIIMIER, FAUGIE LIARER:

+ @Entity FSBH PlayerBean @ —N3EIRE,

- @Table {EFEREE M name 1FLESCIRSEFNZR player_jpa KEX,

. oId AL E M XEXRIVE R,

+ @GeneratedValue RNEMEMIZIINE, MANFNIRE, ERBEM generator IBEEMEZHIBIR
player_id,

+ @SequenceGenerator FEBR—/MEAFIIRVERNZE, EREMBEM name FRBHAE LIV B FE A player_id
( 5 eGeneratedvalue FIEEM BB RIET —H ). FEEEREMEM sequenceName IEE FUREFRFT

BB, =G, FREMEEM allocationsize BEAFFIELK T 1,

- @Column FENFABEMFIHAR player_jpa B9—75, EREREEM nane ERBMEXTREITIRE,

g

ATHRBIBEE, spring N FATEF{E A Repository [, Z%E Repository BJFIE M, X ME O BRETR — MR
ENWR, BB, tEANSMETE|—1NRLE, JPA SSEM —LEIRHIAYT5%, EEal INSERT, S {E R BV SELecT &,

package com.pingcap.dao;

import
import
import
import
import
import
import

import

import

jakarta.persistence.
org.springframework.
org.springframework.
org.springframework.
org.springframework.
org.springframework.
org.springframework.

org.springframework.

java.util.List;

LockModeType;

data
data
data
data
data
data

.domain.Page;
.domain.Pageable;
.jpa.repository.JpaRepository;
.jpa.repository.Lock;
.jpa.repository.Query;

.repository.query.Param;

stereotype.Repository;
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@Repository
public interface PlayerRepository extends JpaRepository<PlayerBean, Long> {
/**
* 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);

/~k~k

* 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);

/**
* 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")
// @Query(value = "SELECT * FROM player_jpa WHERE id = :id FOR UPDATE", nativeQuery = true)
PlayerBean getPlayerAndLock(@Param("id") Long id);

PlayerRepository ¥if& T Spring BB F JPA £ #E i/5 0] FT{E FAR9 ¥ O JpaRepository, {EFH equery ;¥ f#, HiR
Hibernate tE3ZE WML E R, FELLAER TRAMEEIERDIEZE, HHP, 7EEO getPlayersByPage HIIE
1B R)EAR R —F4E Hibernate F7 J9 HQL (Hibernate Query Language) B1&i%, MMiE [ getPlayersByLimit F{EHA
IR E B sQL, TEfER sQLIBIART, FEEHE equery FIEMESE nativeQuery IRE I true,

7E getPlayersByLimit ;EfZAY SQL Y, :limit 7E Hibernate F#EFR NAR RSN, Hibernate EIRBIME NI I H
BEIBAEEOARNSH,. RIUER eraran RIEESESHARNBHMATFIEA.

1E getPlayerAndLock BB, {7 — AN ERE [@LocK](https://docs.spring.io/spring-data/jpa/docs/current/api/org/springframework/data/jpa/repos

LEE AR BRLEAE RS BIAITHIE, MFTHES EMBES N, PIEBLAFUENHE, AR eLock X
A5 HoL BEECEA, BNREFEHIR, S, MRMHEEERER sUETHIE, TERERIRIIN
ERE:

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

E#{E M sQL B9 FOR UPDATE SRIENN®, {5tk Ll el 2z sELecT ASHI TR RBERNIRIEZF S,

3.1.475 ZBiESLI
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ZEEEME, Bl service B, AR THMAXRMNENSEHE
#0

PlayerService.java XFARENX T2 O, SKMEL, MAREERS —MENRE, RREEF FIEE
SKPRER, RENRTTRI AR, RLeTCAERSIRLtE D, ERBEPEREIASTIE, EFNEFIEM,

package com.pingcap.service;

import com.pingcap.dao.PlayerBean;

import org.springframework.data.domain.Page;

import java.util.lList;

public interface PlayerService {

J**
* 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

* @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 sellIld, 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

*/
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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();

X (BEE)
PlayerService.java AL T PlayerService ¥, FTEHBIREZEIHREETIXE,

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.List;

/**

* 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

73



T ER
private PlayerRepository playerRepository;

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

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

@Override
public void buyGoods(Long sellld, 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);
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
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public Long countPlayers() {

return playerRepository.count();

XEBERT eservice iIX/NERE, BRI RAIVEGRERIRH spring B,

T8, BRT B @Service jXfEZ4h, Playerserviceimpl SLE 2% B — /N [@Transactional](https://docs.spring.io/spring-
framework/docs/current/reference/htmI/data-access.htmI#transaction-decIarative-annotations) iR, SENAERDPE
HESZEEN @ EH [@EnableTransactionManagement](https://docs.spring.io/spring-framework/docs/current/javadoc-
api/org/springframework/transaction/annotation/EnableTransactionManagement.html) ¥T 7F, 1B Spring Boot EKINF B, T

EBXRFHNELE), spring SEIEMETE @Transactional ;TN RERE—MCIER, FRIZKIENYY
KRR FITAIE,

{RR] AR B RIIA S, RIBETE @Transactional jJERRAIN R NIVREE R : TEREINERIEEER transaction
< .begin() FFBEFH, RBUREF, 1AM transaction.commit() HITEHFRER, MEMENEITHEIRAY,
KIBIE 1B transaction.rollback() KEZ,

RIS HBEESESRKENESBEXRESHNESR, SEIE spring BEM PRI EIERF spring IEZRAIAIANSE
W*I)L:o

BASKIEH, buyGoods RBFERKE, HENMTESZEMEMLRE, 515 Hibernate #ITESZELR, B
IEB IR EE,

3.1.4.7.6 YMERFEO
controller BIXY4MREE HTTP $2 [0, W] LBAIEITE REST API 3R 1/5(0) AR 33,

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(playerlList);
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@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();

@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;

PlayerController M T RAJBES MYEMEANRIEAROIRRINEE, EMRMERF, BRERFMIBHIL
—, EIHETEIRA SISERRIN, Playercontroller BiFZiEfE, THIGHITE—FRE:

+ [@RestController](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RestController
4% PlayerController FEBEJJ— Web Controller, B 45iIR[BEREF{L J7 JSON %ai .

+ [@RequestMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestMa
BRET URL imsR J /player, BNIE web Controller {XY&RfT /player URL FRIER,

+ @Autowired F3F Spring HBzhiRiE, AR, LAEFIREEE—N PlayerService Wk, W& AEO,
FRIBEERAMW—NEIE, X2 spring BRIREN, BXILREMN, FIEE spirmg EMAHY The
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* [@PostMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PostMapping.h
FEBRLEER BCRF MR HTTP FREY PoST SEBLISS

- @RequestBody FEARILALYE HTTP RUEENEE TR BT RIS M playerList AR,
- @NonNull FEESHAT AT, BMEREHREEIR,

IoC container —3,

+ [@GetMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/GetMapping.htn
FEBRLE R EE R HTTP FRRY GET ZERLIER,

- [@PathVariable](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PathVaria
ATAEEERRP BRI (id}y | {limit_size} iIXHEFRI ST, XM SUFFIFRITEER] @Pathvariable
EBRNTER, HENKEREBHINEBEEN nane (ZERF]EME, Blepathvariable(name
< ="limit_size") B] 5 @Pathvariable("limit_size") ), FHHKIBERN, STERZMHE
&,

+ [@PutMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PutMapping.htr
FEBALLER $RIE MR HTTP FRAY PUT SERLE R,
+ [@RequestParam](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestParan

LRSS RPHI RLBH. RESRSSH, FEZEIRNEER,

3148 BIEMEMKBZ=ERERF (FIiE)

FRIZFFER spring Initializr #E, (REIAEX MM BT REU FEMA BV BEEE, RREFRE—15
FRPFEFBEERBNEANARER, BERNT:

Project
* Maven Project

Language
* Java

Spring Boot
- BRFTISERRA

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

Dependencies
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* Spring Web
* Spring Data JPA
* MySQL Driver

=z,
EE
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RE squ B #HnEN, BENBUREMMEEMER ANSISQL E B AN FEMBE, XM
FEUEERIFS. Hibernate BT E org.hibernate.dialect.Dialect ZXFI TN EIEE ML M IS HFE

RAEXETT SR,

ERZSEIBIT, Hibernate $FBERZEIT1E /SN HA RN @ JoBC K — LR EERBEZR(ER
BIERETI S, B X Hibernate MIEZ(EMBIIERMS SHIGES] ( ARARFIDZAETEIEES ) BIE

2, BBET SR

MREBTEMRELZMEERNLS, RERBERBEXHS, NFE

nate.dialect AR & INl,

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

beig, BNRIFREX— AR SRAIEFHERMR#HEIZE Spring Boot MATERF.

3.2 Go

3.2 FHHUREEF Go-MySQL-Driver B4 82 crRuD N FATEF

AT HSAE R R AN {58 FE S B SRR EE RN Go-MySQL-Driver SRAGIE — MBI EEAY cruD R FRTERR.

=
PES =W

HEFZ(ER Golang 1.20 A ERR AT B ENINREFHIRS.

3210 F1 P BIMRIEEBURESER

AN ABEY IR EERNBIE S,

{8 F TiDB Serverless SE8%

HFRLIR, BESE: B DB Serverless FEF¥,

(e A

FETRE, BEE: BEAMNIS T IIEEEH B ER T IEESER,
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3212 F2¥: KEUCH

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

HEANBEF sqldriver:

cd sqgldriver

BREMINTAR:

F—— Makefile

F—— dao.go

F—— go.mod

F—— go.sum

F—— sql

| L—— dbinit.sql
F—— sql.go

L—— sqldriver.go

Hr, dbinit.sql HEIBRVIBLIED:

USE test;
DROP TABLE IF EXISTS player;

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

PRIMARY KEY ("id")

sqldriver.go & sqldriver XANRAIFEFIVEIR, 5 Gorm ItL, go-sql-driver/mysql BYSEIR 5 RFFIEHR MK,
FEEZEBITREHRRAGIEZLE, FiIXMA *sql.Rows, HERBEEEEER, IKEMFRNRBELERR,
AFANBIRES wysoL thiFRE, Alt, FEVRL— mysoL I XBIEUREIRE db, err := sql.Open("mysql
< ", dsn), CALGEERB|FINKEE, HEHRE, B dao.go FHI—RIIFE, AREBHIENSR, #HITIE
R & F1R1E,

package main
import (
"database/sql"

"mt"

_ "github.com/go-sql-driver/mysql”

func main() {
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func simpleExample(db *sql.DB) {

Tl E

// 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)

Tl E

fele, HR—ITATERFINBIEESSHNIRS uwil, FEUTRBER:

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 HEX —RIVBURIVIRIFTT A, RRWERHMBIENBAGE], ILRAEAFHZOERT.

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 {

Tl E

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 ?"
)

3213 FE3¥: BTG

RHEELNANBRIBITHIE,

32131 F3LE 189 RYBIKL

{58 go-sql-driver/mysql BY, EFINYVBILEURER, EMRAMELLE T mysql-client, BERAARMESE, 7]
BIETE sqldriver B R FIB1T:

make mysql

HEEMIT:

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

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

32132 3552384 TiDB Cloud BEiNESH

E{R{EF TiDB Serverless 5£&¥, E ¥ sqldriver.go A dsn SEIEVE:

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

EIRIRTEMIERD A 123456, TMEM TiDB Serverless SREFEIR RIS EIMIEREE :

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

BB AL RENIYE mysql.RegisterTLSConfig Fll dsn BBl J9:

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

»

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

32133 E3ILHEIHWH: BT

“—

{RB] A5 BIiE1T make mysql, make build F make run BAIZ{TIEEIXAD:

make mysql # this command executes ‘mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql"
make build # this command executes “go build -o bin/sql-driver-example’

make run # this command executes °./bin/sql-driver-example’

HEMBAINERERRENGS:

mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql
go build -o bin/sql-driver-example

./bin/sql-driver-example

B EBEEZITIT nake all A3%, X2 make mysql, make build F[ make run BY2RH,

3214 4% FRHRMIH
go-sql-driver/mysql FiER%a
322 FEHBUIEER corv RIEE cruD R FATEF

GORM J9 HATEEARARITHI Golang FFilR ORM Z—,

AT R R AR (52 AR S B £3E E AN GorM SRAGIE —/NMET B2 AY crUD N RRTEFF.

Sz,
E=

ISy .

HEF{ER Golang 1.20 LA ERR AT E BUR ERI N AIEFHIRE .
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https://github.com/pingcap-inc/tidb-example-golang/blob/main/Expected-Output.md#sqldriver
https://gorm.io/

[17] —_—
il E R
3221 FE1 8 BIMRIFINBIEESE
KRN BEYSIREEBENBNHE.
{89 TiDB Serverless 52 8%
HFRL R, BSE: Bl DB Serverless FEE,
ER At &A%
FRALR, BEE: MEXRN A FANBIBEESEHNNE EN FINBIRESR,

3222 F28: FHARDE

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

LEALIZ A GORM v1.23.5 AR A3 1T 15 BB,
HR—MATFERFINHMIEESSHITAES util, REUTNKEER:

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 {

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
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https://github.com/pingcap-inc/tidb-example-golang/tree/main/util

Tl E

BREMINTAR:

F—— Makefile

—— go.mod
F—— go.sum
L—— gorm.go

HA, gorm.go & gorm XNREIFEFHIER, ER gorm BF, FHET go-sql-driver/mysql, gorm FF#K T IR LR
Bk, RREBIEEZRINET, HiEIR T AREMNEME, W AutoMigrate, BEARITRA) RUD F, RAHE
Lt TRIEBE,

Player BEUREMK, HBIBEREIZFANIRSS, Player UGN BIMHERITNE player REI—NFER, AR
F go-sql-driver/mysql, gorm B Player BURLEEMA 0 T 48 gorm IRIBLEZHIER, MATHU gorm: "primaryKey
— ;type:VARCHAR(36);column:id“E@EEEE, FARIERIRET X 2R,

package main

import (
n fmt n

"math/rand"

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

"gorm.io/driver/mysql”
"gorm.io/gorm"
"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
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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(player?)
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")

// 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 simpleExample(db *gorm.DB) {
// 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: %tv\n", testPlayer)
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T2 2 =
// 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; i < 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)

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),
»
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"}).
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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
}
if err := tx.Exec(updateSQL, amount, -price, buyID).Error; err != nil {
return err
}
fmt.Println("\n[buyGoods]:\n 'trade success'")

return nil

»

3223 F3¥: BITRE

RHEELNANBRIBITHIE,

32231 F3ILFE 180 ERNSH

= {T{EF TiDB Serverless E£8%, F X gorm.go N dsn SEE:

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

EIRIRTEMIERD A 123456, TMEM TiDB Serverless SREFEIR RIS EIMIEREE :

* Endpoint: xxx.tidbcloud.com
* Port: 4000
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* User: 2aEp24QWEDLQRFs.root

ABALERENKF dsn BBk I :

Tl E

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

32232 HE3THE 285 BT

{RAT A9 BI3iE1T make build 0 make run BAIBITUHEIKED :

make build # this command executes “go build -o bin/gorm-example’

make run # this command executes "./bin/gorm-example’

HEMB ] UEERERRENGS:

go build -o bin/gorm-example

./bin/gorm-example

Bo(EEIZIG{T nake all 5%, X2 make build Fll make run BY4EE.,

3224 B4y WHAHH

GORM FilHA4a

3.3 Python

331 JESNBUEEFD mysqlclient BB E crRUD N TR

mysqlclient 0 = B EE3RRITRIFFIR Python Driver Z—,

ARG R R U0 {RT 32 A S 2 22458 BE FN mysqlclient SRAGIE —ANME B2 /Y cruD N FATEFFR.

=
WEFFEF python 3.10 R BA ERR A 1T ENAIBEMI N BEFNRS,

33101 E1 8 BIMRIFEINBIEESE

KRN BEYSIREEHNBNHE.

{8 TiDB Serverless 55 8%

TR, ESE: B DB Serverless 5 &,

(ERAhEERF

FRLR, BEE: MEXRN A FANBIBEESEHNNE EN FINBIRESRH,
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https://github.com/pingcap-inc/tidb-example-golang/blob/main/Expected-Output.md#gorm
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3312 F2¥: FEUKH

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

EEREAE A mysqclient 2.1.1 ARAFE{TIHBA, 2R Python B Driver IR ELMIES, FERAMKRESE, BEHEHRTTRE
WMEESI, FEFNERSESNEN, IFRSBEXREVNIUER soL 7R, NHAKEER orv HITIZFHRE.
XA AR RIZ PRGBS 1,

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
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def

def

def

def

Tl E

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

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

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

return cursor.fetchone()[0]

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

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))

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:

97



T2 2 R
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 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]}, 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()
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# 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

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()

priver BE BRI RIEE, BELFHNFTUEREFAREIXREN sqL, EFREIRE|E Player, 5 orRM AF,
E S BB RIIETE, Player $ELATTAA (tuple) HITR R,

KT mysqiclient BIE Z{ERATTE, REILASE mysqlclient B 73345,

3313 FE3w: BITRB

EIFRE SN ABRBINETHE,

33.13.1 F3ILHF 187 TYKIKL

FROFFINIRMLR, BRERKER, PJEEET:

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

ENEEAMER, ARTEHSITEF,RK, BHAEMMAI (U0 Navicat, DBeaver Fcul TH ) HIEERE
B, FiB1T player_init.sql XA sqLiBA],

33132 F3ILF 2880 ERSH
E{RfEF T TiDB Serverless 5£8%, LtAATFERARRRMAY CAIEP, FFIEBIRIZICH <ca_path> AEFLEEFERX,

= {T{EF TiDB Serverless ££8f, X mysqlclient_example.py A get_connection EspaE
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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

EIRRERIZENE S 123456, ME M TiDB Serverless SEEBEEIR PSRN AIEIZEE !

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

BB LEAERE4E get_connection BBER A :

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>"

~

33133 FE3ILHEIHWH: BT

BITRINB R RMKH :

pip3 install -r requirement.txt

HUBEFEZKBTHAR, BESRABITRISKREBRYIGME —NBRXEITRYRL.

python3 mysqlclient_example.py

33.1.4 Fag: FHEAMH

mysqlclient FREA%A
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https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#mysqlclient

w
v[7 —
Fil 2 Ix
332 FHLEIEEEFD MysqQL Connector/Python BB B CRUD N FHFERR

MySQL Connector/Python JJ H BIIELLERITAIFIE Python Driver Z—,

A STH4 4G R 7R a0l {5 F S L 538 ZEFD MySQL Connector/Python SRAIE—MET B2 Y crRUD N FRFERF.,

Xz

EFE:
HEZ(EA python 3.10 A ERRAFHFHITIEE BUREN N BIEFNRFES,

3320 F15: BRI TFEBIERESR

AN ABEYBIEESERN BTG,

{5/ TiDB Serverless &8%

FRLIR, BSE: B DB Serverless F£E,

(EFRAH SR

HESR, BEE: BEAMMIN Y IR EEHNIEER T IEEER,

3322 FE24%: FFREUREE

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

LtE B4 BA MySQL Connector/Python 8.0.31 iR AS3E1T15BE, =9 Python AY Driver IR EMIES, FHEBIREAE,
BREATFKREKEXI, EFNERSESNENE, NREBARXEVIERA sqL 1izxs, NAKTEFER orm
HITIEFRS., Xr]URREFIBESHE.

import uuid

from typing import List

from mysql.connector import connect, MySQLConnection

from mysql.connector.cursor import MySQLCursor

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
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https://dev.mysql.com/doc/connector-python/en/
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cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

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

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"

# 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:
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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:
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.

# all players have random uuid

print(f'start to insert one by one, it will take a long time')
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player_list = random_player(1919)
for idx in range(0, len(player_list), 114):

print(f'inserted {idx} players')
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

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()
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Driver BERRMFRIEE, AN TUAEREFARIKREN sqL, FEFAEIRZIA Player, 5 orRM R[E,
E 8B EIENRIITEE, Player 50 tuple HEH1TRR.

X F MysQL Connector/Python BB Z{ERF5i%, fREIASE MysQL Connector/Python B F3 X1,

3323 FE3F: BITRE
KB ZEENBARBIIBITHE

33231 F3LE 189 RYIBIKL
KRBIFEFNVANTR, ERERRMERE, JTEIEGT

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

ENERARMERE, FIARTRGISITE i, BAEMIISIL (90 Navicat, DBeaver FGul TH ) BIEERE
B, FHiB{Tplayer_init.sql AR sqQLiEA,

33232 FH3ILH 289 ERNSH
E1RER T TiDB Serverless 528%, LB ERRGEARMA cAIEP, FIFIEBIRIZICH <ca_path> A RLIEX,

B mysql_connector_python_example.py /A get_connection B&EY:

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

EIRIZERZIE ) 123456, TMHE M TiDB Serverless EEBFEIIR FEZIHEIZEE RN

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQRFs.root

BB LEAERI4E get_connection BBEA A :

def get_connection(autocommit: bool = True) -> MySQLConnection:
connection = connect(
host="xxx.tidbcloud.com",
port=4000,
user="2aEp24QWEDLQgRFs.root",
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password="123456",
database="test",
autocommit=autocommit,
ssl_ca='<ca_path>",
ssl_verify_identity=True

)

connection.autocommit = autocommit

return connection

Tl E

33233 E3ILHEIHWH: BT

BITRIBE LR MKH :

pip3 install -r requirement.txt

HUEREZREITHAR, BESXETRIBKRBRYGE —TEREITRYBIL.

python3 mysql_connector_python_example.py

3324 ZFad: ¥HBEH

MySQL Connector/Python TiIER%

3.33 EEBUEEFD pymysqQL BYTE B cRUD N AR

PyMySQL J3 H BT EE3IRTTRIFFIR Python Driver Z—,

AR R R ANRI{E AR T 283z B AT pymysQL SRAIE —NE R HY cRUD N RAFERF,

=

PE =W
HEFF(E A python 3.10 R BA ERRAHI T I BIRENNAREFNRS,

3330 $£15: BiFRTABIREESR

KRN BEYSIRERBHNENAE

{5 FA TiDB Serverless £ &#

HFMTR, 55E: BIEE TiDB Serverless 5B,

ER AR

FRLR, B2E: MEXR N IX FANRIEESEH NN B EN FINBIREESE,
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3332 F2¥: FEUKHE

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

LEARHE A PymysQL 1.0.2 IR AR H#ITIHER, SFA Python BY Driver R EMIBES, FERMRESE. BRERTFR
REX, FFNEEFSMNEY, IRRBEAREVIER sqL 7R, MAKEER orm HITIEFRS.
XA AR RIZ RGBS,

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,))
return cursor.fetchone()

def get_players_with_limit(cursor: DictCursor, limit: int) -> 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
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def bulk_create_player(cursor: DictCursor, players: List[tuple]) -> None:

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

def get_count(cursor: DictCursor) -> int:
cursor.execute("SELECT count(*) as count FROM player™)

return cursor.fetchone()['count']

def 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

def 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"

# 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:
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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.
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()
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# 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()

Tl E

oriver BEERIVFREE, BLRAIFIAEREFRINEKRER sql, EFAEREIR Player, 5 orRM ANE,

E RSB BIENRIEE, Player 1A dict #ETRR,
RTF pymysQL FIBZERTIE, {RE]ASE pymysQl B 75315,

3333 FE3w: BITREB

EITFE SN ARBINEITHE,

33331 F3ILFE 1880 RVBIL

KROIFEFINNRMLR, BREREBER, JTERIET:

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

ENERARMER, IRZRGLITEF R, BAERMAN (W Navicat, DBeaver F GUI TR ) HEEERE

B, HiB{Tplayer_init.sql XA sQLIBA,

33332 F3ILHE 287 BB

E1R{ER T TiDB Serverless 5£8%, ILAATBFERR AR AL, FIFIEBIRIZICH <ca_path> AMHFLEIER,

E{R{E A TiDB Serverless 528%, o4 pymysql_example.py A get_connection ERIEY :

def get_connection(autocommit: bool = False) -> Connection:
return pymysql.connect(host='127.0.0.1",
port=4000,
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user='root"',
password="",
database="'test',
cursorclass=DictCursor,

autocommit=autocommit)

Tl E

EIRRERIZERD R 123456, MEM TiDB Serverless SEEF R A B EIAERE R M-
* Endpoint: xxx.tidbcloud.com

+ Port: 4000
» User: 2aEp24QWEDLQgRFs.root

AL LEAE R4S get_connection BBER A :

def get_connection(autocommit: bool = False) -> Connection:
return pymysql.connect(host="'xxx.tidbcloud.com",

port=4000,
user="'2aEp24QWEDLgRFs.root",
password="'123546",
database="'test',
cursorclass=DictCursor,
autocommit=autocommit,
ssl_ca='<ca_path>",
ssl_verify_cert=True,

ssl_verify_identity=True)

33333 FE3ITEIHWH: BT

BITRIEE R RMKH :

pip3 install -r requirement.txt

HUEFEZSKETHAR, BESRSITRISKREBRYIGC —NBXEITRYRL.

python3 pymysql_example.py

3334 F4a¥: ¥HEH
PyMysQL TR

33.4 FEHIBUREER sQLAlchemy BYTEIE crRUD N FRTEFF

SQLAIchemy J1 H HIEEEGRITHIFIR Python ORM Z—,

A AENG R R AR5 FA S B #4458 FE AT SQLAIchemy SRAGIE —/NMETERRY CRUD R FRFEF,

111


https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#PyMySQL
https://www.sqlalchemy.org/

Tl E

=,
E =)

I .

HEFF{ER Python 3.10 & PA_ERRAEI T BIEEFENNAREFNES.

3341 F1 9 BIMRIIFEBUIEESR

AN ABEY IR ESERNBIG S,

{5 F TiDB Serverless SE8%

HFMTR, FEE: B DB Serverless 5B,

(EFRAHEEEE

HFRLRE, BEE: BEAMNIN T IEEEHNEEER T IEEER,

3342 F2¥: FEUKH

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

LEAEIE BA sQLAIchemy 1.4.44 AR ZAS3H 1T BE,

import uuid

from typing import List

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

from sqlalchemy.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]:
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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))

# 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
— Q)
if sell_player.goods < amount:
print(f'sell player {sell_id} goods not enough')
return False

# buy player coins check
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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

# 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()
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simple_example()

trade_example()

MR T EFE{ER Driver, sQLAIchemy iR T BIBEUIREZEZN, TREMIEEFEZEFIAT, SQlAchemy IEEZR
REMRE, MRNEEE,. BEAWNRM crup F, WAELTREBE,

Player ERNMIBEREEZEF ARG, Player B NEMHEI N N E player "RV —NFER, SQLAIchemy
fEFH Player 2297 48 SQLAIchemy IRt E S HIMER, A THEWLA LRFIF AT id = Column(String(36),
< primary_key=True) RIZEEVE X, FIRIERFEREBFNEMIMNE M, id = Column(String(36), primary_key
— =True) |R7R id FERJ9 String KA, YN EIERERE ) vARCHAR, KE R 36, HRER,

XTF sQlAichemy FIE Z{EM %, RRIBAZE sqQlAichemy B M,

3343 F3¥P: BITRE

RHEELNANBRIBITHIE,

33431 F3ILFE 1880 RYBIKL

KROIFBFNRMCR, BRERAKMER, JTHEEEST:

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

ENERAMER, ARTRGIITEFE, BAERIVAIN (W0 Navicat, DBeaver HGUI TR ) EIRERE
B, F&iT player_init.sql AR sqL B4,

33432 F3ILHF 2800 ERSH

EAR{ER T TiDB Serverless 5£8%, ULAFFERARGZARMAY cAIEH, FIFIEBIRIRICH <ca_path> CAL[F 4215
K. H{R{EF TiDB Serverless 5£8%, ¥ ¥ sqlalchemy_example.py A create_engine BREAIANS:

engine = create_engine('mysql://root:@127.0.0.1:4000/test")

EIRRERIZERD H 123456, TEM TiDB Serverless SEEF R P S EIHEREE M :
* Endpoint: xxx.tidbcloud.com

» Port: 4000
* User: 2aEp24QWEDLQgRFs.root

BBALEAERIAE create_engine LR :

engine = create_engine( 'mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",
< connect_args={
"ssl_mode": "VERIFY_IDENTITY",
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"ca": "<ca_path>"

D)

33433 FE3ILHEIHWH: BT

BITRIEE LR MKH :

pip3 install -r requirement.txt

HUBEFEZKETHAR, BESRSITRISKREBRYIGE —NBXEITRYRL.

python3 sqlalchemy_example.py

3344 ZEad: ¥HBEH

SQLAIchemy FRIHER%4I

33.5 FHIBUREEF peewee FITEIE crRUD N TR

peewee FHAIELERITHI AR Python ORM Z
R H44G R R a0 {r] {58 B S B BB ZE D peewee SRADIE—/NEI B AT CrRUD N FHTEF.

=
PES =W

HEFF{ER Python 3.10 & PA_ERRAEI T BIEEFENINARERF RS,

3351 F19: BIMRITFEBURESER

AN ABEY IR EERNBIE S,

{8 F TiDB Serverless SE8%

HFRLIR, BESE: B DB Serverless FF,

(e AR

FELRE, BEE: BEAMNIS T IIEESEHNEEER T IEESER,

3352 2% FEULH

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

LEALIE LA peewee 3.15.4 KR AN BT AR,
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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()
IntegerField()

goods

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)

# print the number of players
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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()

MR T EIZ(ER Driver, peewee ik 7 BIRIIEEFERN, NEBIIEEZFNIMET, peewee TR T KEH
1RIE, MREEE, EANRM ruD F, RAHEIL TRILE,

Player K AFIBERTIEF NRIIRET, Player FIE N EBMHERIRIE player REV—NFER, peewee fEF Player
LR T LA peewee IRIMESMER, FERATHWULRBIFR id = CharField(max_length=36, primary_key=
< True) FUZRRITE X, ARIERFERERFIEMIIEM, id = CharField(max_length=36, primary_key=True)
RN id FERI CharField 328, WM EHEEZLEL S VARCHAR, KEJ936, B REHR,

KT peewee WESERTT %, REILASE peewee BEM,

3353 FE3¥: BITREG
KBEZRSNBREBIBITHIE,

33531 F3TFE 187 RYKIKL
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FROFFINRMLR, SRERKMER, PJEEET:

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

ENERAARMER, JARTRKGSITE iE, BHEMIAIN (9 Navicat, DBeaver F Ul TH ) HIEERE
B, HiB{Tplayer_init.sql XA sQLIBA,

33532 FI3ILFE 2880 ERSH

EREEFAT TDB Serverless 52 8%, LT REARAARMAY cAIEH, FIFIEBIRIZFICH <ca_path> LA 4L
X, B{R{EFE TiDB Serverless 5585, FIX peewee_example.py A connect BRFAINS:

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

EIRIRERIZERDJ0 123456, MME M TiDB Serverless SEBFE R PR RIEZER R:

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

AR\ L AL NI 4E connect BBER AT

+ peewee 45 PyMySQL {E 3 Driver Bt :

db = connect('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",

ssl_verify_cert=True, ssl_ca="<ca_path>")

peewee 4§ mysqlclient {E J9 Driver A :

db = connect('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",
ssl_mode="VERIFY_IDENTITY", ssl={"ca": "<ca_path>"})

BT peewee RIE S ELIE(EZE Driver P, {EH peewee B &£ 5. Driver RIERZERY,

33533 E3ILHEIHWH: BT

BITRINBE LR MK :

pip3 install -r requirement.txt

HUEFEZSKETHAR, BESRSITRISKEBRYIGC —NBRXEITRYRL.

python3 peewee_example.py

120



L
\1 V4 ——
Yl 2 R
3354 F4ad: FHBAH

peewee FRUHA%E 1

3.3.6 {E£FH Django MBI FURERN FHIZR

AR R R AR pjango M — N ELEIEEE web R FRFEF,

R —MNRATEIIE restful AL FROINAIER, BRT — MERTIKIEEE HEIREERIERA dDjango
fRimiRSS, ZRAliRTTUA TSR, BTFER—MIIKaR:

XE—MRTHEENAF, EMIREREITEYE: EH coins LW goods, BENMMERERE—IF
ER id, fEAIMKRIE—IRR, MEREEHEMEMBFZENERT, TUBBEIRS,

{RE] ACALE R0 EA, MEBCHNARER.

3361 19 BIMRITEEBUIEESR

KRR NBEYRIEESENBNAE,

{5/ TiDB Serverless 52 8%

HFRL R, ESE: Bl DB Serverless 58,

et e 8%

HHTR]R, BSE: BERMMRFNBUBERSIEER T BIBESE.

33.62 2% &K python

BEMRITTEN LT HHLE python, AN BIRABIE Django 3.2.16 R4S, MRHE Django XHH, Django 3.2.16 R4S
5 python3.6, 3.7, 3.8, 3.9F03.10 IRA, HEFF{FH Python3.10 IR,

3363 F3¥: KENNAERNRS

IV
MRRHEEBI —NSARFERKBNZEIER, MEZ RO, sISE6EHEE K
=HER (i) —T,

B T e 2R AICIBE pingcap-inc/tidb-example-python, 33 AZ|HE & django_example FA,

3364 Fa¥: BITNAER

BETRTHNRARERAE, BESEr—1 web N ATERF, {R0]LCAER python manage.py migrate &%, E3K
Django TEEUHEE django HBIE— 3R player, SNRARE R FAFEF Y Restful AP RIXTFR, XLEFEREESETE
IR LB ITRUEES S,

NRIRAE T RBE XU NARFIABIFRER, TSHAKIATERD,
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\1 V4 —
FYil £ [k
33641 F4THFE 18D ERNSH

EARERT TiDB Serverless £ 8¥, ILAF/ERARFRMAY CAIED, FRFIEBIRIZICH <ca_path> AEFEIEN,

X example_project/settings.py Y DATABASES S4K:

DATABASES = {
"default': {
"ENGINE': 'django_tidb',
"NAME': 'django',
"USER': 'root',

"PASSWORD': '',
"HOST': "'127.0.0.1",
"PORT': 4000,

-

ERSTERIZEE R 123456, TE M TiDB Serverless SEEEEEIR PSR EIEEE ¥

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQRFs.root

LA macos A, RAFSEENRN:

DATABASES = {
‘default': {
"ENGINE': 'django_tidb',
"NAME': ‘'django’,
'"USER': '2aEp24QWEDLgRFs.root",
"PASSWORD': '123456"',
"HOST': 'xxx.tidbcloud.com',
"PORT': 4000,
"OPTIONS': {
"ssl': {
"ca": "<ca_path>"
Y
b

33642 F4THE 28N BT

1. ¥TH#iw, FHA tidb-example-python (XIBREIE

cd <path>/tidb-example-python
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2. TRIMB A FFHA django_example B3R

pip install -r requirement.txt

cd django_example

3. BITRURREIS:

EN =

- KT RIBRE B RTFE django FUREEE,

« BRBIE django $4HEEE, TIIEIL CREATE DATABASE django iBEG#HITRIEE, XTI
IR IBEAIEISE, SECREATE DATABASE,

« $4BEE B 5 NAME B] 7E example_project/settings.py AY DATABASES BRI E X,

AT RE IRRV IR E A A RY Django FT AV BUIER.

python manage.py migrate

4. BITRAERF:

python manage.py runserver

33643 F4TFEIHWH: Wl

M RREERS M TR

Watching for file changes with StatReloader
Performing system checks...

System check identified no issues (0 silenced).

December 12, 2022 - 08:21:50

Django version 3.2.16, using settings 'example_project.settings'
Starting development server at http://127.0.0.1:8000/

Quit the server with CONTROL-C.

MRFRTREXRIENAREFBIFRER, AISEEIATERS

3365 5% HITPIEK

HFETNBAREFG, (ReCABE AR YL http: //1ocalhost 18000 [ElfFimFEF &L HTTP B3R, TFEHE
— R IE KR E R AR fE A Z AR S5

KIS
5

At

41EEE§SZFFP1ayer postman_collection.json = £ A Postman,
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A
2. B AJG Collections > Player YNEIFT7R :

2 My Workspace New Import

E —I_ ? c00

Collections

00 Create

APls
GET GetByID

[=] GET GetByLimit

Environments GET GetByPage

GET Cout
b

Mock Servers PUT Trade

8: postman import

- IEANETER
i Create #R%E, st Send 3%, &3 PosT AZTUAY http://1ocalhost:8000/player/ 5K, R[EE
FIEINRIETR AN, TR 1,

- A D FREIMRER

M GetByID #3%, s Send &, &1X GET IZZUAY http://localhost:8000/player/1 5K, R[]
R A1 HIRER.

- {E£A Limit L EFREIHRIER

=i GetByLimit {7, s Send #%H, %&iX GET AZTURY http://localhost:8000/player/limit/3 &
K, BREMERRZ 3 MORMNERTIR.

.« FREUETR AN
=i count iR, i send 3%, &iX GET HZTWAY http://localhost:8000/player/count 53K, iR
[E{E FIT RN
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- XRS5

=i Trade #1755, R Send #%5H, &% PoST AFZTUAY http://1localhost:8000/player/trade XK, &
REBAEZIMEK D sel11D, WISLHZ D buyID, MEEIIEIE amount LARMISLBFEE T &, price,
BREMEARBREMI, SHMESMREVAR. BEMREMABHMBEEH RN, RX51%
AR, FEBEFHEESSRKRIE, F2EMRNEMREMELNIIER,

TEER curl iIERRS I,

- IR
{6 PoST 75746 /player i &IXTERKEINGTE, Hla0:

curl --location --request POST 'http://localhost:8000/player/' --header 'Content-Type:

< application/json' --data-raw '[{"coins":100,"goods":20}]"'

XEEA jsoN fEAERIETE, RARFECIE—PETHE coins 7100, LI goods 79 20 KIIEK, iR
E{ERBIRMIMKESR:

create 1 players.

- ER D RBIMRER
M GET 75)40a /player i m A IZXBIKIXBIMRES, LI, TREEERIFZ LEHIIR DS, B
/player/{id}y, 540, EEXK D J1 BVITZKET:

curl --location --request GET 'http://localhost:8000/player/1’

RE{ER D 1 IRER:

{
"coins": 200,

"goods": 10,
"id": 1
}

- {E£A Limit L EFREIRIER

{8 GET F574[A /player/limit Im R IEBRRKIBMKRES, LI, TEEERRIZ LLAHREHERMN
DIREBEE, Bl /player/limit/{limit}, 0, EHBEKRZZ 3 MRMERH:

curl --location --request GET 'http://localhost:8000/player/limit/3"'

REME R IIRERETIR:
[
{
"coins": 200,
"goods": 10,
"id": 1
+
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{
"coins": 0,
"goods": 30,
"id": 2

+

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

}

]

- FREITZRANE
/A GET Ai%[8) /player/count IR & X TERKKKEITR N :

curl --location --request GET 'http://localhost:8000/player/count'’

IREMERITR N
4

- IRRS
{§8F3 PoST 734[A /player/trade iR ARIEER KRR EIMKEINR S, FIE:

curl --location --request POST 'http://localhost:8000/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"

IXE{E M Form Data {E NS BMIE R, RARE RIS IDsellID 1. MEHLZK ID buyID 2. MISEELHEK
&= amount J7 10, MASZEFEEZ ML price J7 100,

REMEANRZEEMIN:

true

HEMEZMREVAE. WEMRETARRBEEER RN, RSN, FEATHIEESSR
iE, ARBENRNEMRENERNER.

RAFEMR, RETUAER request. sh AR &KX TIEK:

1. TEIACIER 10 BRI

2. 3REXLID 1 FIIRER

3. FRZEZ 3 BMRIEEIR
4. FREUTR B8
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5. 10 791 BOIERIFAELTT, 0 A2 IMRIFAWET, MK 10 MEY), FEFE10Em

R ./request.sh AR LBITIEHIA, BZITERIM TR

> ./request.sh
loop to create 10 players:
create 1 players.create 1 players.create 1 players.create 1 players.create 1 players.create 1

<> players.create 1 players.create 1 players.create 1 players.create 1 players.

get player 1:
{"id": 1, "coins": 100, "goods": 20}

get players by limit 3:
[{"id": 1, "coins": 100, "goods": 20}, {"id": 2, "coins": 100, "goods": 20}, {"id": 3, "coins":
< 100, "goods": 20}]

get players count:
10

trade by two players:

trade successful

33.6.6 LIMAT

RNTHNBRGINAEFIB FRVAE A,

&

33.6.6.1 S

RO E B B R AR TR

F—— example_project

| F—— _init__.py

| == asgi.py

| F—— settings.py

| F—— urls.py

| b—— wsgi.py

F—— player

| F—— __init__.py

| F—— admin.py

| F=— apps.py

| F—— migrations

| | F—— o0001_initial.py
| L—— _ init__.py
| F—— models.py

| F—— tests.py
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| F—— urls.py
| L—— views.py
L—— manage.py

Hrp:

« BANXHERPR _init_ .py XHFERTZXERE—1 Python B,
+ manage.py JJ Django BRI T EIED B A,
« example_project BB B KA IAICHD:

- settings.py FERTIMEMECE, WMHBIEEBLL, =50, ERANMEELSS.
- urls.py EE TIMENIRER.

« player @INE FRMIT Player HIFEEEEIE, HIIFEEIWMIE, X7E Django P AN, {REIAEH
python manage.py startapp player KEIE—NZ=HMY player M,

- models.py EX T Player BUEIETL,

- migrations @ —ABURRELTBHIA, {Re]LAE python manage.py makemigrations player &R
L BN models.py XHFRE XMEIEN SR, FHEMTEHA,

- urls.py EXTNAEHE,

- views.py IRt T N ARZIEIL,

EF=

T Django RUIR TR A T rlH@KRIER, AL, MEEECIENAR, EIERHTEMR. &
ARG, SEMHTFEFZTE exanple_project/settings.py SEH, #E INSTALLED_APPS YR A
/AN 'player.apps.PlayerConfig' 558, fRFIASERAING settings.py BAIRGESES.

33662 IMBERE

ATEEENE example_project BN settings.py WEEBRRE, XNMXEFEE T Django IBMEEE, BT
MEESKNA, FEE., EENBIEESER, RrIlBd e EZERKRIMEHIEFX— TR T RBIREX
HFRVERRTE, AIEREDIE PER settings.py X, XF Django BEMEZER, S% Django BBENX
M,

### Application definition

INSTALLED_APPS = [
'player.apps.PlayerConfig',

'django.contrib.admin',

'django.contrib.auth',
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https://github.com/pingcap-inc/tidb-example-python/blob/main/django_example/example_project/settings.py#L33-L41
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'django.contrib.contenttypes’',
'django.contrib.sessions',
'django.contrib.messages"',

'django.contrib.staticfiles"',

MIDDLEWARE = [
‘django.middleware.security.SecurityMiddleware",
'django.contrib.sessions.middleware.SessionMiddleware',
'django.middleware.common.CommonMiddleware’,

# 'django.middleware.csrf.CsrfViewMiddleware',
'django.contrib.auth.middleware.AuthenticationMiddleware",
'django.contrib.messages.middleware.MessageMiddleware',

'django.middleware.clickjacking.XFrameOptionsMiddleware',

### Database
### https://docs.djangoproject.com/en/3.2/ref/settings/#databases

DATABASES = {
‘default': {
"ENGINE': 'django_tidb"',
'NAME': 'django',
'USER'": 'root',

'"PASSWORD': '',
'"HOST': '"127.0.0.1",
"PORT': 4000,

I
¥
DEFAULT_AUTO_FIELD = 'django.db.models.AutoField’

Tl E

Hr:

« INSTALLED_APPS: BRMINF2EERMIIR,

+ MIDDLEWARE: BEBIFEI4IITR, HTFARBIFTE Csrfviewmiddleware FREI{F, ELLEHIERE,
+ DATABASES: BURFEEECE., HMP, ENGINE —INRECE A django_tidb, IXIEE T django-tidb FIECE E K,

33663 IREEH
1E example_project BRI urls.py X4 RE TIRIRH:

from django.contrib import admin
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T2 2 =
from django.urls import include, path
urlpatterns = [

path('player/"', include('player.urls"')),

path('admin/"', admin.site.urls),

ELrmEREIR, BIEERYE players BR12$E8 [ player.urls, B, player B FB urls.py EHFIBRB A
player/ FFSkBY URLER, KTFE S Django URL IAESEHNER, 1B5SE Django URL THEES M,

3.3.6.6.4 player N FH

player RZFISEIN T3 Player WRIBIBRELETR, WREFAML. EOXKMEFINEE,
RIS

models.py XA ELR Player FIEIREY, XMERINN T HIHEER —IKR,

from django.db import models

### Create your models here.

class Player(models.Model):
id = models.AutoField(primary_key=True)
coins = models.IntegerField()

goods = models.IntegerField()

objects = models.Manager()

class Meta:
db_table = "player"

def as_dict(self):
return {
"id": self.id,
"coins": self.coins,

"goods": self.goods,

E LRGP, BUBREPRE—NFE veta, XEFELT pjango BIIMIER, AUBTERIEEENTE
IS ,J:F' db_table FEAALL AR BU NS B AOR B A player, X FIRELSTIE BRI L EPIE N o] &EF Django HREY
Meta EINSZ 4,

LEsh, BIBIRBEIRE N T id, coins & goods = NEM:

+ id: models.AutoField(primary_key=True) Z/AEFH— P BoBIEAEHE,
* coins: models.IntegerField()ﬁﬂ_ﬂg\ly\j—/ﬁlnteger ?‘éﬂﬂ’\]?ﬁﬁo
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Tl &R
+ goods: models.IntegerField() RARHE J— Integer KEIFYFES,

RTBIBREBENIFMES, AJTES Django KA,

BIERBITR

Django A Python BUEARELTE X KWE o ikE, IWEIEFERIHITIER., EIt, EREM—RIIKEFERITE
A, BTFRRARBSHIBEZENER. 7 nodels.py AT X 5E Player BIEIRAELS, {RETLAER python

<> manage.py makemigrations player ERIFHIAR, EARIRAIF, migrations BLARY 0001_initial.py #i
EEINEMFTIRHE,

### Generated by Django 3.2.16 on 2022-11-16 11:09

from django.db import migrations, models

class Migration(migrations.Migration):

initial = True

dependencies = [

1

operations = [
migrations.CreateModel(

name='Player',

fields=[
('id"', models.AutoField(primary_key=True, serialize=False)),
('coins', models.IntegerField()),
('goods', models.IntegerField()),

1,

options={
'db_table': 'player',

Y

{RB]LA{E A python manage.py sqlmigrate ... RIEIERHARFLIGEITHI sQL IE"U XA A MR TS
MAITIRER I sQuiBRIRY R BEtE, AEMTRMAG, HEELVER RGOSR FHANEE
FERY sQLiBR), TEAREGIFR, {REILAIZTT python manage.py sqlmigrate player 0001, E%i Fe]iEfd sqL
BR, BMTFAREEAHITER:

-- Create model Player

CREATE TABLE “player”™ ("id’ integer AUTO_INCREMENT NOT NULL PRIMARY KEY, “coins’ integer NOT NULL
< , "goods’ integer NOT NULL);
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EMIEBHAE, {REIBAGEF python manage.py migrate SCHEEURIER., LHmSHERSEM, HBITRRBHE
BIEEARTF—FETICRUTABSFRIE, B, FETUSRETHGS, MAFBOEEEIT QLIEA.

[z A& A

FEREBHE—TH, ROIFEFRE player/ B&1ZIBE T player.urls, ATIER AR player B FEJ urls.py M
FAIRH:

from django.urls import path

from . import views

urlpatterns = [
path('', views.create, name='create'),
path('count', views.count, name='count'),
path('limit/<int:limit>', views.limit_list, name='limit_list"),
path('<int:player_id>", views.get_by_id, name='get_by_id'),
path('trade', views.trade, name='trade'),

Rz FER EGEM T 5 N ERTZ

v #EISME T views. create BRIEY,
« 'count': Hﬁ}ar]j7v1ews count [ ;&
o 'limit/<int:limit>': #EFEME T views.limit list BBIZR, LERLERIZBIE— <int:limit> B2 E, H
M
- int RERXNMSHEBHBIERE RN int HLE,
- limit SIEUESHEVEIGHMET ZER H linit BIREASH,

« '<int:player_id>': #R¥E[E T views.get_by id BBEN, LEAERIBEIE— <int:player_id> IR1ZTE,

« 'trade': #E3EM T views.trade B,

Ltesh, AR ERIEHEATRN, FALEE vl LEN B SIEEHEENERZ, WLEERAFR, R
HECE J player/ R EULN ARE, 4, NMAKRBT:

. " FESEPREYIER AR http(s)://<host>(:<port>)/player,

* 'count' EE§EW§E@ﬁ§§REP§b http(s)://<host>(:<port>)/player/count,

« 'limit/<int:limit>' BA limit J9 3 Jof9l, 7ESEFRAGIERA A http(s)://<host>(:<port>)/player/limit
— /3,

BEESI

BEESLIE, 7E player B A views.py A, IX7E Django HIRFF AME, XTF pjango MEIMEZEE, &
% Django LEIX 4,

132


https://docs.djangoproject.com/zh-hans/3.2/topics/http/views/

Tl E

from django.db import transaction
from django.db.models import F
from django.shortcuts import get_object_or_404

from django.http import HttpResponse, JsonResponse
from django.views.decorators.http import *
from .models import Player

import json

@require_POST
def create(request):
dict_players = json.loads(request.body.decode('utf-8"'))
players = list(map(
lambda p: Player(
coins=p['coins'],
goods=p[ 'goods"]
), dict_players))
result = Player.objects.bulk_create(objs=players)
return HttpResponse(f'create {len(result)} players.')

@require_GET
def count(request):

return HttpResponse(Player.objects.count())

@require_GET
def limit_list(request, limit: int = 0):
if limit ==
return HttpResponse("")
players = set(Player.objects.all()[:limit])
dict_players = list(map(lambda p: p.as_dict(), players))

return JsonResponse(dict_players, safe=False)

@require_GET

def get_by_id(request, player_id: int):
result = get_object_or_404(Player, pk=player_id).as_dict()
return JsonResponse(result)

@require_POST

@transaction.atomic
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sell_id, buy_id, amount, price = int(request.POST['sellID']), int(request.POST['buyID']), \

def trade(request):

int(request.POST[ 'amount']), int(request.POST[ 'price'])
sell player = Player.objects.select_for_update().get(id=sell_id)
if sell_player.goods < amount:

raise Exception(f'sell player {sell_player.id} goods not enough')
buy_player = Player.objects.select_for_update().get(id=buy_id)
if buy_player.coins < price:

raise Exception(f'buy player {buy_player.id} coins not enough')

Player.objects.filter(id=sell_id).update(goods=F('goods') - amount, coins=F('coins') + price)

Player.objects.filter(id=buy_id).update(goods=F('goods"') + amount, coins=F('coins') - price)

return HttpResponse("trade successful")

TERZE —BEERAERNESRES:

- 1%

- @require_GET: XIRILERENIES GeT LBIAY HTTP EK,

- @require_POST: {XFRILEREUNIZS PoST AU HTTP 153

- @transaction.atomic: KRR ANFABRIEEREBHERITRA—1MESPIET. XTFE
Django PEAESMEZ{ER, FIE3E Django BUIBESHZ X, X THUIMBERSYIRIFMEE
B, "SELYIBEES SR,

. create B4

- JKBY request YERH body B Payload, F+F3 utf-8 f#Hg:

dict_players = json.loads(request.body.decode( 'utf-8'))

- {EF8 lambda Y map BBIEX, 45 dict 2EYAY dict_players WHREEHRJg Player FUIBIERLAYTIR

players = list(map(
lambda p: Player(
coins=p['coins'],
goods=p[ 'goods"]
), dict_players))

- 18F Player BUBIERIAY bulk_create BEY, MEIRI players 7R, FHIRELIRIMMEBUESRE:

result = Player.objects.bulk_create(objs=players)
return HttpResponse(f'create {len(result)} players."')

- count BRI : 1AM Player ZUIEIRRLAY count BRIZY, FIRMEIFTBRILBUIESRE.,

« limit list CEIZY:
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- fEERIBLE, limit 9o AR IERIBEENK:

if limit ==

return HttpResponse("")

- 1A Player BUEIRELRY a1l BREN, FHERIARIERFIRENAT Limit NUE. FE/EEMIZ, Django
ARABBRIBEHEAFPISE Linit NUE, MBEFERNBERBIEENR linit N
B, XZHT Django EE THIFIRIERF, FH Queryset WREEIER), XBHREN —MNRIUITH
QuerySet BTN, 184 SR E—MNRMITH QuerySet, EHZIRE—REIEAIIEK Queryset WAYERL
1B, PIANLEALER set RHBTEHHAITIERFREENES, KT Diango Queryset IEBZER, {Re]
BAZ2E Django QuerySet API M 14,

players = set(Player.objects.all()[:1limit])

FHREAY Player BIBEAEIFITIR, FHRITRA dict BIFIFR, FHER JsonResponse Hith,

dict_players = list(map(lambda p: p.as_dict(), players))

return JsonResponse(dict_players, safe=False)

. get_by_idéﬁ%ﬁ:

- {£F3 get_object_or_404 iBENEME A player_id, FHi9 Player WHRIE R dict, MBIBEAFE, 1BH
LEERE0R ] 404 ARZSHD

result = get_object_or_404(Player, pk=player_id).as_dict()

{85 H JsonResponse IR [ £3fE :

return JsonResponse(result)

. trade E4:

- M POST Payload AR $UX Form FZZURVELIE :

sell _id, buy_id, amount, price = int(request.POST['sellID']), int(request.POST[ 'buyID'
— 1), \

int(request.POST['amount']), int(request.POST[ 'price'])

- VA Player BUBHRALRY select_for_update BRERI RERMSLRMBIEEITING, FEEZHRILET
MEENIFKMEMBERT R, ZREEM T etransaction.atonic kifizd, FEREHES
HESOR, AIRAAXMG, AESREXRKEEHE, MERE, B Djang HITESMK,

sell _player = Player.objects.select_for_update().get(id=sell_id)

if sell_player.goods < amount:

raise Exception(f'sell player {sell_player.id} goods not enough')

buy_player = Player.objects.select_for_update().get(id=buy_id)

if buy_player.coins < price:

raise Exception(f'buy player {buy_player.id} coins not enough"')
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- BESERSIROEE. HTXEFERT etransaction.atomic #&ifigs, EFIFEEIEGH Django [
RES, BAlt, BAEELAER try-except IBRIFITRERIE, NRE—EEELAIE, BTE except
R REREE EE, UABGLEE Django IRIANERIBITIERMERES, SEEUBEHIR.

Player.objects.filter(id=sell_id).update(goods=F('goods') - amount, coins=F('coins') +
< price)
Player.objects.filter(id=buy_id).update(goods=F('goods') + amount, coins=F('coins') -

< price)

- RORZMINFNHR, ERhEMBEAGESHREMLIRE:

return HttpResponse("trade successful")

3367 GIEERKBMZ=EIERF (°IiE)

ZF2 7 {8 Django Admin CLI django-admin #J3, {R7] LA 3R F(EF django-admin RIRETERY Django 15 B B4R
t. MRFEWRIEKESROITZF django_example HEINENEITEANAIER, PJUAREBUAT S RIEE:

1. ¥J%81Y Django I B copy_django_example:

pip install -r requirement.txt
django-admin startproject copy_django_example

cd copy_django_example

2. EBPY DATABASES fiC & :

1. ¥TFF copy_django_example/settings.py BR & M {4
2. 4% DATABASES B9 MBI A sqLite FIAC B B FHI B ESEHIES:

DATABASES = {
"default': {
"ENGINE': 'django_tidb"',
'"NAME': ‘'django',
'"USER': 'root',

"PASSWORD': ',
"HOST': '127.0.0.1",
"PORT': 4000,

I
}
DEFAULT_AUTO_FIELD = 'django.db.models.AutoField"’

3. HFARGIAZTEBIKRE, FLREZIEFETMIFER MIDDLEWARE FRHY CsrfviewMiddleware, fELX
JSHJ MIDDLEWARE 79 :

MIDDLEWARE = [
'django.middleware.security.SecurityMiddleware"',

'django.contrib.sessions.middleware.SessionMiddleware’,

136


https://django-admin-cli.readthedocs.io/en/stable/index.html

Tl E

'django.middleware.common.CommonMiddleware’,

# 'django.middleware.csrf.CsrfViewMiddleware',
'django.contrib.auth.middleware.AuthenticationMiddleware’,
'django.contrib.messages.middleware.MessageMiddleware"',

'django.middleware.clickjacking.XFrameOptionsMiddleware',

Zit, MELZTM T — I =BNNARER, tNARFRSRONBAREFNKETEEE, IREEX DT
fi# Django E’Jﬁﬁﬁfj—/f. 2%

+ Django X 14
+ Django A ]2

4 EFE|THSIEE

4.1 EFEIRTNEL orRM HEZE

AR

LA BUEE T ERLAR
- Full: REBEIBIEECLRFTZTEMNSE RS HINEE, AREZTEMNIFIREARTE
R¥FRE, TUIERBEERAIS TR EZ 151 =71 T ERFTRA#ITRE N
-\Lito
« Compatible: FRBABTFZTEEIER vysqL, MIEINBIEESERS vysqL MY, ELEFE

e BRE R AR B Z T RN ARS8, BFIBEART ZTEFHEENREMLE
iE, Brlgedii]l —EZIMIIT R,

RTESTUBEEFNE=ATEH, RAIUNEEZHNE=11TE,

EIBUREFRE MysQL BItHiIY, BEFESDS wysQL ARBHEEENFYE, BEREERIEES wsoL A
MEXTEE,

4.1.1 Java

KTNE Java iIES Y Driver &2 orM BFIER A,

4.1.1.1 Java Drivers
TIEFEL: Full

1288 MysQL AR AV BR T £ HECE Java JoBC IRFNFEFENEI(ER, EIXMEF MysqQL Connector/) 8.0.33 Jz A L AR
$O
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FEANE
7E 8.0.32 ZHIRY MySQL Connector/) 8.0 ARAFRFFE— 1 bug, TTRERSHEIZRIE. M TEREL
(), FZIY{EF MysQL Connector/) 8.0.32 SXEE = kR4S, =k EfEF TiDB DBC ( I TiDBJDBC AR ),

BX—NTEEBMLOINRRER, vISR e 3EEF jpec BB E crub N HTEF,
SHEESR: Ful

TiDB-JDBC ;2 ETF MysqQL 8.0.29 FIZE IR A, TiDB-JDBC ETF MysQL B 75 8.0.29 R A Ymi¥, {28 T JDBC 7 prepare
B TZS8. SFERoFAITRIR, FHIAIE TicDC snapshot BBN4EFPF] sm3 IAIEHGHFINEE,

EF sm3 BB LR ERRZSHY MysQL Connector/) RSz,

WMRREAIIR Maven, BIFLA T AR RINZEI{REY <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysqgl-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>

</dependency>

WMRFEFEZFEA sM3IAIE, BT REIRINZI{RRY <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-jdki15on</artifactId>
<version>1.67</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcpkix-jdk15on</artifactId>

<version>1.67</version>

</dependency>

WRIRERRIRZ Gradle, BIFLATAERINZI{REY 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-jdki15on', version: '1.67'
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4.1.1.2 Java ORM HEZR

=,
EE

+ Hibernate HRI N ZFFEREE 5.
- | EBEE L5 Savepoint, YNFETE @Transactional F{EFH Propagation.NESTED S {E1E
JEIN, Bl @Transactional(propagation = Propagation.NESTED),

SHEESR: Ful

{RETLAfEFE Gradle B% Maven FRERREIN FFZFBUER B REIN, BSEBIRT MK EIEKT, MAFHRFE
NEEE LRI X R, T2, KRB Hibernate 6.0.0.Beta2 KA FIRAA L1 ENIEERAS,

WRRERAIIR Maven, BIFLA T AR RINZEI{REY <dependencies></dependencies>:

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

</dependency>

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

<version>5.1.49</version>

</dependency>

WRRERRIR cradle, HIFUTREARINZI{RR] dependencies:

implementation 'org.hibernate:hibernate-core:6.0.0.CR2"

implementation 'mysql:mysql-connector-java:5.1.49'

- BXIFLE Java £ Hibernate HT TR ER BZFMENGIF, STSRFELIEER Hibernate HYE]
B crup MR,

+ B X Spring {8 spring Data JPA. Hibernate 1T 8 B4R FE B B FE PR A BRI, BT S8 Spring Boot 14
B BIEENAERF.

MM, {REBZETE Hibernate B E X IEE FHEIEET = org.hibernate.dialect.TiDBDialect, Lt/ EH
1E Hibernate 6.0.0.Beta2 LA L A B[ 3F, BEIRTLIEFLR Hibernate R A, BB A BIREIZRFER MysQLs.7 A S
org.hibernate.dialect.MySQL57Dialect, {BIXFIREIEALANEITARIAVERLER, M7 FINMBEFEHMN
BIERK, 0 RIS,

XEER: Full
{RBI LA{E A Gradle B Maven 3XKEX N FRFZFFRUFR B KEH N B IE 8] 1E(k%5, TEFNEEE ZIKEIX A,

WNRIREAIRE Maven, BRFUTHRBRINZNREY <dependencies></dependencies>:
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<dependency>
<groupld>org.mybatis</groupId>
<artifactId>mybatis</artifactId>
<version>3.5.9</version>

</dependency>

<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>5.1.49</version>

</dependency>

WRIR(ERRIRZ Gradle, FBEIFLA T AT RINZI{RRY dependencies:

implementation 'org.mybatis:mybatis:3.5.9'

implementation 'mysql:mysql-connector-java:5.1.49'

{E£F3 myBatis F1TE N BUREN R WENFGF, rISFFIL0EEFH MyBatis BIE S cRUD N ATEF,

4113 Java TP IR EIE
tidb-loadbalance
THEER: Ful

tidb-loadbalance &[N FR IR AY T2 #t9% 4R, i@id tidb-loadbalance, {REJUASEIREZN4EIF 0B BTEER, BRIBT
SIS E(EH tidb-loadbalance TRIETEZ P53 % J0BC iEHE, EFimMAS TioB Z (B JoBC HiE, MHREST(#
Rt EEE G,

B &l tidb-loadbalance E3CI3C1E, FEHl. NXEF R EHIIE RS,

pES—
tidb-loadbalance EEAZ & mysql-connector-j —¥2{EFH,

WMRREAIIR Maven, BIFLA T AT 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>

<dependency>
<groupId>io.github.lastincisor</groupId>

<artifactId>tidb-loadbalance</artifactId>
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il B R
<version>0.0.5</version>

</dependency>

WMRIREARIRZ Gradle, BT T AT RINZN(RE 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'

4.1.2 Golang

AN Golang 1IBES AY Driver [z orM FIER A I,

4.1.2.1 Golang Drivers

go-sql-driver/mysg

EFER: Ful

FRER go-sql-driver/mysql XA HH5BAFRENFFAC & Golang IRENFE R BNETE M,
BX—NTENXGINARER, SIS EERTEIERER co-MysqL-Driver & 8 crRUD N FAFERF,

4122 Golang ORM HEZ2

GORM

FEFR: Ful

GORM B —NifR1THY Golang 1 ORM HEZR, {REJUAERE go get SREX(RAYAL FATE 7 AYFT B AR EHIIL,

go get -u gorm.io/gorm

go get -u gorm.io/driver/mysql

{E£F corv 1T HIEE N AIZFMENGF, PISETELUERE corm FIEE CRUD NMATEF,

4.1.3 Python

ATNLE python iIBSHY Driver 2 orRM FMER A I,

4.1.3.1 Python Drivers

ZHFER: Compatible

258 pymysQL SXHHHRAYIEER T EHECE RANIEFENRIER., BIER 1.02 KA ERZ,

&£/ pymysQL M2 BN BB EE N RIZFRIGF, RIS AT LR ER pymysqL BYEI S CRUD [T,
THFEL: Compatible

F2E8 mysqlclient XAEFRRYIEBA N HHF R E R NIZFENRIERA, BIVERA 2.1.10 RUA LR,
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11}
\Y 14 —
Yal &=
{8 A mysqlclient ¥R BB E N RFRFFIF, TSR EIEEF mysqlcient BITE B crRUD N TR,
ZIFER: Compatible
#2858 MysQL Connector/Python XFHARRYIHBE T #HECE IRTHFZFFENR] (., BiN(ER 8.0.31 KA EARA,

{88 FH MysQL Connector/Python ¥ 2l BB EN A2 R RIG]F, SIS e LU3E EFI MysqQL Connector/Python HY
B2 CRUD N AR/,

4.1.3.2 Python ORM HEZE
TEER: Ful

Django & —ANRITHY python BYFF R MEZR, {RBJUAfSEFS pip install Django==3.2.16 django-tidb>=3.0.0 FKEX
REIRFRTEFRIFT B REIIN, #2INERA Django 3.2.16 KA ERRA,

{5 A Django MR T BUBER RIEFIBIF, vISR{EH pjango ME T LR EN AR,
TSR Full

SQLAIchemy @ — i1 THY Python B ORM HEZE, {REJLAfEFE pip install SQLAlchemy==1.4.44 SREX{RRUN FAFZ
FFRIFTBAREII, ZINEMA 1.4.44 RUA LRRAS,

{FF8 sQLAIchemy ML H IR EN BIZFIGF, vJ2E8 T 2038 EF sQlAlichemy FIETE crUD N FTEF,
ZHFER: Compatible

peewee B — M {THY Python BY ORM AEZR, {RRIUAER pip install peewee==3.15.4 SREVMRRIN FRIEFRIFTE
RFRIN, EANMERD 3.15.4 Je A LR AR,

{E£F3 peewee M T IIEENRIZFRIGF, PIBETELIREE peewee BIEE CRUD NAATEF.

42 ERERFHIBIERE

FIHIEESEFRS wysqL MY, 2EMNEFPIMERSHTIR, 1ES R MysqL Client Options,

IR B ST 55 MysQL B P /AR S5 2R 10N, RXERJ KRS BE P imIRai2 70 orm FESER] BAMREREE mysqL
—FEHE R T SR,

4.2.1 MySQL

{RETBAIE 2 {E A MySQL Client BY MySQL Shell 221 Bl 4B

R E] AfE RS MysQL Client {E B FH BB EN S ST T EERRITFANKIEE, TEUET yum B Linux Z1THR 9
5, NLBUNAIEEE MysQL Client,

sudo yum install mysql

LRFThUE, (REJCAERIN T <2 Tl iz

mysql --host <tidb_server_host> --port 4000 -u root -p --comments

{RE] BAE RS MysqL shell {E 7 B BB EERY a5 1T T RIERR T BUIERE. 8% Mysql shell XIEHITER, &
Rrehlla, fREJCAERI T <R Tl B8iEE:
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https://dev.mysql.com/doc/refman/5.7/en/mysql-command-options.html
https://dev.mysql.com/doc/dev/mysql-server/latest/PAGE_PROTOCOL.html
https://dev.mysql.com/doc/mysql-shell/8.0/en/mysql-shell-install.html

Tl E

mysqlsh --sql mysql://root@<tidb_server_host>:4000

4.2.2 JDBC

{RB] UA{E A JoBC IRTNIEFE 2 LA BB EE , IXEE B — 1 MysqlDataSource B MysqlConnectionPoolDataSource
— W&R (EAERSEIL T patasource ¥ ), FHEM setUrL RIREEEFT R,

4N :

MysqlDataSource mysqlDataSource = new MysqlDataSource();
mysqlDataSource.setURL("jdbc:mysql://{host}:{port}/{database}?user={username}&password={password}
=)

BXpBCEEMEZ(EE, F[8E pBC B A X,

EERSH

= iR

{username} EE BRI BUEESEN QLR
{password} HZEREIFIHIEELLER sQL AFRIZER

{host} N BIEET =iz {THY Host
{port} EENEIRET S IEFE MRS O
{database} (BEEFEDN) BIBENRZTR

4.2.3 Hibernate

{R=] AfEFH Hibernate ORM EIZ 2L EIEE, 1545 Hibernate FIBZE Y hibernate. connection.url iREAE
AR IR EEEF T E,

fIgn, {REVBCEHRSTE hibernate. cfg.xml XHH, BARMIEEXRHNIZA:

<?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>

bEfE, ERNXBIREEEN Y, MMIKTF SessionFactory WR:
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Tl E

SessionFactory sessionFactory = new Configuration().configure("hibernate.cfg.xml").

< buildSessionFactory();

XEFNANEEIEHR:

1. EREARBCE X hibernate. cfg.xml A XMLAET, T & F/F, £ xvL PEFHAFR, AL, FiF 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{E M Hibernate BY, BRIVEAFHLBIEETS, Blhibernate.dialect IRE M org.hibernate.dialect
< .TiDBDialect,

3. Hibernate 7ZEARZS 6.0.0.Beta2 R BA L] 245 EBURES S, BULHTFFER 6.0.0.8eta2 S EIRAHY

Hibernate,

FE BB X Hibernate EZSHVEE, BESH Hibernate B A X4,
EESH

SHAE Pt
{username} EEEEE%KJ:IZ%ﬂ%ﬂErEﬁE’J SQLEAF

{password} BEEEEIFLHIEELLEED sQL AFRIZER
{host} S EHRE T BT THY Host
{port} P ER E T s IEE M T Rum O
{database} (BEFER) BUBERBRTR

43 EEFM5EESH

\

OEENSH - EEREE. RERERTHEE K Java MAERATIBIRENRESK -
$£‘Z/H_j‘
EES IR A Java N AER LI HIREN&ESE - )DBC,

431 EEDBSE

IR MySQL)L?%L"‘%I:tK:nAE’H RE (EOWF oute Rt ), BRT I e ERIMNEFERITER
=URIE, PTAEFinEE SICEHEIEE (vysQ) EZFFREFDPHITER,

Java FZEFEMSCILIR 2 (HikariCP, tomcat-jdbe, druid, c3p0, dbep), FENEIBEARPREFERRERE M, RATILIE
Bl SF S BITEFE M,

4311 EERELE
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Tl £ Iz
LERENNZENAFTEREBSEARESENER LA, M Hikarice Joff:
maximumPoolSize: JEZMRKNERELY, BEEIXRZSRTIMEEERRAREFTAERE, CEEL/N\UES
HNAGREERTE, MUFRENABERFAEESENE, FI8ERRNE,

minimumidle: EFBR/NZREER, TERTENAZHNEFE —EEEUNNRELEK, BFEEFER
Bl S ERHEITERE.

NMATEEREEDEN, EEIREEERARMEATER, EENBERN MM EREBMEXEE (W0
metricRegistry ), 1B 3T BE M B XE i 3% #5110 7L,

4312 RELRE

ERN PR BB ENKER, o AR ENRAFTAimEE (FRIFRE), E—REFIREITE
BIEREEZBESE Lvs 3% HAProxy Z KFIMENRIE, ENEESEERESN—ENEEENFIRERE, RTE
ERENde BES, ERDTFEHITRIEIRMIERE,

MREE Java MAFEEIATHIR:

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

YNE n milliseconds ago FARY n GNERZE 0 JBE/NEIE, MBEBERMNITH sQL & 1B R EIBH 5| &£ IIREE,
WFEE TiDBstderr HiE; WER n 2 —NMEEXRIE (EEILX EAY 3600000 ), RAIEERRE X MERTRAR
RIEHPIE] proxy XA T, BEMBRARRTIAX proxy B idle BBE, BRI AILEZEMITU TRIE:

- BREAEEINEEERS R,
- FHBEMEIETHNEEEEARTHA,
« TEHR&IX test query (RITIEE,

AR ER DI ESSZIFER—MRS A, ATUNEEMERNER N XERIENEE,

4313 Z®BNI

7E HikariCP B9 About Pool Sizing — FRBJ A T 23, 1ET2AFEUNMFEIRE FIREEE B RNMIEHE, sJLAEE
B TERE AR hies, EUEME, BLhazERitiTEi, USRS MAEMERE AN,

ZEWARTVIAIN T

connections = ((core_count * 2) + effective_spindle_count)

+ connections: 15 REIZEIR N,

« core_count: CPU FZIDMY,

« effective_spindle_count: Ei¥ A BEMEME, LR LERHMFES LV ANER (JEssd), BB IEiErIE
BTN 0 B — MBESS I, BIA, (RERR— G 16 MR AR D BIINRE SR, A
effective_spindle_countF_"Zyﬂ 16, UL ATV, i EREEMRIRSSETUEEZ D 10 HEIBXK,
79 HDOD B E REEHRITIEK,
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ZRARIANE, EXTERANNNTAE, BRI T -4 UR:

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.

XAMABAEH -

1. core_count M2 _ MBI ., SIRREBHARBBEIELR,

2. BUBEH S B ETFRT, effective_spindle_count N #ZIRE J 0, FEEMPRMN T, SEMEFLSCFRA HOD I
£

3. XERBEMET sso IR E AN,

X EMRBRILARAEGER sso BY, FIRKEMAVZL LI,
AJBAB3E CockroachDB Y& R & it FRAVIEIR, HEFRERBANAN:

connections = (number of cores * 4)

Et, REEER sso MER T eI BUSERERUIRE I cPu FDER * 4, DALESKIAZIFIARDIE MR KIEERIK
N, FULERIERE#TH— SRR,

43.1.4 AEEFMGE

AUER, ELAMZEANPRFRIN, B— M HEENYNRE, EFFARGRMNRELNREE, FEH
#EEARE, B2, FEREE,

LR EEMRE, 2B —LEAMRE, WASHMT:
1. ARMREIMERFEEIR K, BEXRPURKERY, 7JRHTERS, AMELEEHREER, B

LR FE eT R SLidt 1 TREIR,
2. IRMFMIARS 2R LHE T SRS, FESMRSERMINEZ DN, BRXIFENNERBHIEX

EERRT,
432 EESH
Java MARB A NEBREARABNIEREPEER, BERKEE—RESET IR pBc RE5HIEERS B HITRE,

F jpBC, BERFNFESR: APl FIERIEEF AP Implementer HWEREE.
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4.3.2.1 JDBCAPI

S FEARRY oBCAPLERFIASE jpBc B HTE, ANXEERIA/LMLRERR APIIERE,

43.2.2 {EF Prepare API

WF oLte 5, BBRAIXLGHIBEN QL IBRAEEZRESHZHEHIRIFTENELE, ELLEINERTIE
1B8] (Prepared Statements) X B L BN AT, HERAMAIBEERREENIT, NMEBRFIMIEEESR
MFNERE sQL AT XIRYFFEH,

Hel S EEEZRE X Prepare APL 3T SQL HUT, WMNREIZ(ER JDBCAPLHITH L, FEIEZE(ER Prepare
APL,

BINEEIEE MysqL Connector/) SKILHFEIAR S MEFIRINIBATIAIE, 2 » EEFIREREUANXERK
RXBNARSS IR, FrUABR T EfEF Prepare API, IAFEETE JDBC IEIESHAPECE useServerPrepStmts = true, A
BEE T BURERZ SB[BIHHATIBAMAIE ( TEASHEEETBIFANSA ).

4323 {EF Batch ILEBIBAEH

WFHEBHBEAEH, WRIGEANICRKKZS, °]LAIEEEF addBatch/executeBatch APL, 1EIT addBatch B A IE S &
SQLEIBEABHICRIECEFER iR, JASTE executeBatch BY — 2 & X I BB E RS 25,

R

3% F MysQL Connector/] SR, 2X1A Batch R 244 2 )X addBatch BY sqQL & 3% B # £ iR 2 i A
executeBatch FYBTE, {BLFRMB LR IETRE—FRNKRE, BEFASBFRSHIEERSEMN
L8R 5 R .

WRFHLE Batch MK KRIX, FETT I0BC ERSH P A E rewriteBatchedStatements = true
(TEHSHEEETBIFHEANSA ).

43.2.4 {EFH streamingResult ;R TVIREITLEE R

—MRIEAT, REARITHE, josc 2RINRAIRNERNERHREFRFEZFPIREAET, EESHEIREE
REREMZRT, BEFRHFEREERSFBLEAEFFE—OREMICRE, FEFPREBRAFLAE
T aBERRSRET .

7 )pBC FIBEBUTHMAIESR:
+ 1R & FetchSize JJ Integer .MIN_VALUE ILE P IR RNEF, B UmELT StreamingResult B977 0 ML EE £k
NIZEUITE R,
« {§F8 Cursor Fetch, BEIFCEIRE FetchSize JI1IEE%, B7E JDBC URL FECE useCursorFetch = true,

L BEERRNZIFmM AN, (EEEEERSE —FF Fetchsize I8 B 9 Integer .MIN_VALUE 89750, EEZE
MRS ER R BRITNERES,
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https://docs.oracle.com/javase/tutorial/jdbc/basics/processingsqlstatements.html#executing_queries
https://www.tutorialspoint.com/jdbc/jdbc-batch-processing
https://dev.mysql.com/doc/connector-j/8.0/en/connector-j-reference-implementation-notes.html#ResultSet
http://makejavafaster.blogspot.com/2015/06/jdbc-fetch-size-performance.html

T &R
4.3.2.5 MySQLJDBC S

JDBC SEIE E 81T JpBC URL SEBIFZSRIB I SCHIME X MIECE, X B A MysQL B 75 Connector/) RN BS 4K
EE (WMNRERIIR MariaDB, BJBAS%E MariaDB FIEUELE ), AAEBENRS, XBEXFEXF/LATEES
Mo 2 RERIS 5K,

43.2.5.1 Prepare XS

* useServerPrepStmts

ZRINER T, useServerPrepstmts BY{E ) false, BNRE(ER T Prepare API, B REEEZFiIRML “prepare” ,
FEb R TR EARSZ BESEITIVAHE, NRE—F sQUIBRAIFEES R(EH Prepare A1, MIEINIREZIE
INF true,

TS EIE E M 3= R BT BAIEIT Query Summary > CPS By Instance BB IE KBS LT, WNRIER A CoM_QUERY
#E COM_STMT_EXECUTE BY, COM_STMT_PREPARE X & EI 45K,

* cachePrepStmts

ZE IR useServerPrepStmts = true BEILRRZB IR ITIHIRIEER), ERINMBATEFRIHBEIARITRES
close FIALIRIER], HFAREH, XHEMAIENEE ERWNI AT, FTLAZRINFF /B useServerPrepStmts
< = true [FEIARTEEE cachePrepStmts = true, XEILEPIREFHLIEIEA,
Eﬁﬁﬂ%&}ﬁfiﬂﬁ}?ﬂl—fuLL Query Summary > CPS By Instance BB B KA S £ H, IRB\EKRHF
COM_STMT_EXECUTE ${BIZiZ S F Ccom_STMT_PREPARE B4R,

H4N, 81T useConfigs = maxPerformance CERENEES NS, HPHEHE cachePrepStmts =

— true,

* prepStmtCacheSqlLimit

EieE cachePrepStmts EREEZEIE prepStmtCacheSqlLimit BB & ( 2Kk K 256 ), ZEEEZEHIEFIREEM
IBEANRAKE, BIZREBASRET.

E— L7 S soL K ERTREBITIZELE, SEIIAIE sQL REES A, BIURIEMNA soL KEBARER
AREIFKZIE,

£ IR B M5 35 P38 5T Query Summary > CPS By Instance EF B KA S LR, MNMRELREET
cachePrepStmts = true, {B COM_STMT_PREPARE & 2% COM_STMT_EXECUTE B A48 H 75 COM_STMT_CLOSE,
EENEXNMEETNRTIREB/AI,

+ prepStmtCacheSize

EHEEFHMAEEARE (il 2s5), NRNEZTEMLIEN sQL EES BFEE BAIEE
al, "IAXIZIE,

FIE—Z22EM, FEMIEAIEIE Query Summary > CPS By Instance BB 1H 3K A COM_STMT_EXECUTE B B &HIix
15 F COM_STMT_PREPARE RIBIARBIER,

43.2.52 Batch fHXS

TE131T batch 5 AMERTETFERCE rewriteBatchedStatements = true, {EC 42 addBatch B% executeBatch
[EEKINIDBCER & —FR % sqL &iX, fHln:
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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();

BIMEAT batch (BRZZF T HIEEFEEDTZBIRI S 5 insert:

INSERT INTO “t° (a') VALUES(10);
INSERT INTO “t° ('a') VALUES(11);
INSERT INTO “t° ('a') VALUES(12);

WRIZE rewriteBatchedStatements = true, &RIXZ|EINIIBENI SQLIEZE:

INSERT INTO “t° (“a’) VALUES(10),(11),(12);

FTEIEMRE, insert IEAMNE, REEIE S/ values FRIMEHHER — % sqL insert BRAIMNE B EMERIE
A Ws, 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;

EiR insert BRMG LI E WIS L —FK1BA, %BIFH, MRIG sqL iSRRI TR :

INSERT INTO “t° ('a’) VALUES (10) ON DUPLICATE KEY UPDATE ‘a’ = values('a’);
INSERT INTO “t° ('a’) VALUES (11) ON DUPLICATE KEY UPDATE “a’ = values('a’);
INSERT INTO “t° ("a’) VALUES (12) ON DUPLICATE KEY UPDATE ‘a’ = values('a’);

BNAAR ISR, REWSH:

INSERT INTO “t° ("a’) VALUES (10), (11), (12) ON DUPLICATE KEY UPDATE ‘a’ = values('a’);

EEIEWNRE 3 &3k 3 A EEFH, W souiBRIZLLE A multiple-queries FIFZ N KIX, iXHER] AR
LEFIREIRSBOBERAE, BRIFARSTERKI sqLIER), FIANiXHE:

UPDATE “t° SET “a’ = 10 WHERE “id" = 1;
UPDATE “t° SET ‘a’ = 11 WHERE "id’
UPDATE “t° SET ‘a’ = 12 WHERE ‘id"

n n
w N

B, AA—NEFimbug, HIEFMETINRERE rewriteBatchedStatements = true #luseServerPrepStmts
<5 = true, HZFRFAECE allomultiQueries = true SEERBRIX bug,
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https://bugs.mysql.com/bug.php?id=96623

T E =
43253 EHBSH

BRI EEa R, BAWS DEERSHTIT nsert 121, HBHEBRS S KM select iB3F), BEEXERAN
JDBC RIEXT —LEE{RIZE M sQL1ER) (f5I4l select @@session.transaction_read_only ), iXYE sqL W
PURETT, HETFRCE useConfigs = maxPerformance SR RENIMTH,

useConfigs = maxPerformance R EE—4AEZE , B & & MySQL Connector/) 8.0 iR AN B% 5.1 R4S JRFRIA = Bl MysqQL
Connector/J EF‘ maxPerformance @@E"JEW@EEO

FERERKE, FIUBIZRIETRL,

43254 FBRSE

FEIBIREERMEREAN S vysqL REMBITIZEHEISEL, wait_timeout Fmax_execution_time, X NESE 5 5l
1265 Java N FIE AT N BT AT B FNIE R squ MITHYRBRIET (8], BNIZHIFEMIBES Java AKEER
KRS ATRKILZ A,

(BEXLFREFTIMER, SREEN—ETERITH soL WHUREMMN BEE AN TS, {/Ra] A& 7E RN
FEERFHEPREEIHNSHRE & RAEEMMITRIELTKE) sQuiBa), #Ii0, iXE sessionvariables

< =wait_timeout=3600 ( 1 /\BF ) F sessionvariables=max_execution_time=300000 ( 5 53¥4 ),

5 BIEERIVIRT

5.1 AR

RTIIR T TR IR EFRBIRERD., FMNE T IRESBookshop 1X 4NN FITE SR I T2 40 BERDIR T ER
EESDSRANE, AMERLBIREMEEBIENSA, Z2EURA,

511 ANBEX

LERARERBIX, RERIEX, FEIFSBIEEEIRT SHEE D P ARERELE:

Fo38E BB ARIBEIEE (Database) J&iE, BEUIGZHEI RIF HEBIREE (Database), FHEIEENERRR,
FHAG S BB EE RV ER E S BIFR J0 EEBE (Cluster),

ERTNIEEERS wysqL REMEE, FEIEET, B (Schema) RARBARNIBEN, HELEBENR
EX, AJSELIEAXE, HRMEMIAE schema BENRIVBIEE (un: PostgreSQL, Oracle, Microsoft SQL
Server % ) Ji*gﬁ'ﬁ;ﬁ, 1§;I%EE|Z%UO

5.1.2 #MHEFE Database

TR EEBIR R Database ELE IR, PIMAANRRINRSIEHRIVES,
FHREFEEHES— 1R test MEIEE, BRNUREITOIRMIERE, MARER test BUREE,
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https://github.com/mysql/mysql-connector-j/blob/release/8.0/src/main/resources/com/mysql/cj/configurations/maxPerformance.properties
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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://docs.microsoft.com/en-us/sql/relational-databases/security/authentication-access/create-a-database-schema?view=sql-server-ver15

T E x
513 R Table

T BRI Table NEHTR, ABTENLIEE,

REBRIET. BTREFNSMEBET —MIENT, SIEHIRITE—REREMHIEE. FIRTRM
HRKE—DTIRE. RERICARINEMIIATIHE,

5.1.4 ZR5| Index

B BREANRPITHEIER, RIISINEHF, FIHIEEESRFERRSIREENNERRANEIE, BT
BAAHISEYE, BNRSIBRMETEANEM,

R ERMEIAEE, 2510:

* Primary Key: BiE#=R5|, BArREERY LIRS,
+ Secondary Index: BI "% 5|, BITEIFER LARRIVESI,

EE:
EEBIEESR, KT Primary key BIBKIATE X 5 MysqQL & B 7E #5122 innobB A —%4, InnoDB A9,
Primary Key FiBX R: —, FA=, BARKERS,

MEFENEIEESR, Primary key IEX J9: ME—, FAZE, BEERBTRIENRERS. MIHE
5 —4HXHBEF CLUSTERED, NONCLUSTERED EiiSMNZH] primary key B W BFERS|, BAEE, M
AT & eeglobal.tidb_enable_clustered_index 800, B 5XPREEBRKEZES],

5141 LTRSS
FEBIRESIF— LIRS TANRS, AUNRSREERAhMERLEE, BRESERIIFAR,
515 Hth¥isg
A BUEE S — AR EI RIS
- ME: MERKEMNR, ZEMRNEMBCIEMERL SELECTBAENX, FIBIEEBRASZHF
WEIRE,

- 75 BIEFNTFAEIR £4E,
- IEETR: IGRTREZBUBFHFALIR,

5.1.6 AE)IRE]

FHRIRERFETRAFASARNIEER, MEINEIAEREARF, NRTRAFPES. BIXE
M BRI SR AN LR AR TURIARER,
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517 HATHIEERIVE N
NEF(ERE PRk Driver 2%, ORM RATTRIREBRIIE Y, URWRE, FAKREXEK, BIER vmysal

EPIRSERERMERN cul EPIRREITRIBERNNEN, A3EP, FEARSHZRT, £/ mysal
EPIRIEAN sQL XFRMITBURERNIE L,

5.1.8 YE&RX/\PEH

BRRHIESE E ARG,

5.2 BIELIEE

ERXNETHF, BHBRNMBWNAER squ REVZRIEE, LEIBBIRENIETHIMM, HEINIETH
Bl 4tBookshop IX N FATE 73R I el 3R EE R BB IR BB 7 R A M 48,

EE:
LItEAMX 3 CREATE DATABASE 1BRIEITIEIR AR, i¥HMSE XY ( B EH /R ), PIS [ CREATE
DATABASE 314,

52.1 TEFFRAZEI

EREATNEZAE, FEEESEUTE:

- {5 FH TiDB Serverless M) o FUIBIE £ B,
 FREIEEETIVEL Y,

522 HAREIRE

ETNBREEPLEENRAUBER, HE, FIIFHE,

523 GIEBIHIEELTE

B]{EF CREATE DATABASE 1BA)REI B HUREE.

CREATE DATABASE IF NOT EXISTS ‘bookshop®;

LEER R I — N bookshop BIERIEE (MNREARTFE ). 8B root B EHAITXHFRHREER, &

TU TS
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https://dev.mysql.com/doc/refman/8.0/en/mysql.html
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-u root \

-h {host} \

-P {port} \

-p {password} \

-e "CREATE DATABASE IF NOT EXISTS bookshop;"

EEERBETPIBUERE, "JEGSITMIT 5% SHOW DATABASES 1BA]:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
-e "SHOW DATABASES;"

BITER R

R e +
| Database |
St +

| INFORMATION_SCHEMA |
| PERFORMANCE_SCHEMA |
| bookshop |
| mysql

| test

5.2.4 ERHERE BIER AOE TR

- BREMIEEGBEIE, SRNBEEE—IMNEEXHNEFE.

. test MIBERFINHMBERMBM—IEAKIEE, MREEVE, REFAETEFMRERE., RA]
BAB1T{EF CREATE DATABASE iBAIREIZEEIERE, H BT sQu KIEHE USE {databasename}; iBA)K
BERHAIREE,

- M root AP EIBEIERE. AR, BFRE, FREFUEMNE,

- YERBARIIN, R oriver, ORM FITHRIBEERANENSE R, Bk, BEFEHE wysqL&H21T
= PR E M IREIREY MysqQL GUI B P iR SRE#1TIRIE,

525 BEif—%

Elt, FELESETTE bookshop EE, B AFRIRINENZ IR ET.
R 4R LR 1% Bl 2R ARG KIES
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T ER
53 BIER

RIENMAWNAER sQLIEFIREIBRU KR BIBRIREKL B, AXEEHE T — P ET T LR ERIbookshop
BUR ERY/R 1NN AL ER,

e =
LLE AR 3T CREATE TABLE iIBA)HITRIEEIAR, FASEX (B EMMRG]), BIS5 CREATE
TABLE X 14,

53.1 EFIAZEI
EEAXTIEZA], (MEEEZUTEIN:
« {&EH TiDB Serverless }J EREEE¥,

- FIERIEER IV N,
- BIE— IR,

532 fH4RER

REFPH—MZENR, ENETHEE, BTHRTFM squ REEMHE, RATHIOANALLE
LR, —HRELE I, EERPEXT n M, BLAB—ITRIEHHFRABTESX 0 MIPEE—HNFE,

533 MRR

BIERNE—F, MRAMTNRENRTF. BAEERLEXNRR, BARRNFHREFHIFSEERRA
MR, HEFREELESHARNRGRIE.

CREATE TABLE BRI BE R THEDR:

CREATE TABLE {table_name} ( {elements} );

. {table_name}: TR,
- {elements}: BUESNMRAIRITRIIR, LLUWIIEX, ERENE.

RIRIFFZEBIE —NRRFE bookshop BEHKIAFER,
IR, MWEER—ATIERRIARI, FrBATF 73X 5% sou RN E RN EERIGTT:

CREATE TABLE “bookshop™. users’™ (
):
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THE R
534 EXF!

SIINBTR, BRKREBELE T, JETHEEITHIES N — M B — RIELERNR TR AR EHRLEM,
SIEMBEERAUTRL:

{column_name} {data_type} {column_qualification}

« {column_name}: FI&,
. {data_type}: FURIEUIEIEEHL,
+ {column_qualification}: FURIPRTE FM, WMTIKLIRERIIF A,

B BA 9 users TRIRIM—LET, GNMBA1B9ME—FRIR id, REI balance RAEFR nickname,

CREATE TABLE “bookshop™. ‘users’ (
‘id® bigint,
‘nickname” varchar(100),
‘balance” decimal(15,2)

)i

Hip, EXT—ANFERBR id, LR bigint IFER., AURTAFPE—INR, XBEWRE, MBENAFRR
BN 1Z 2 bigint FERIM,

MEEG, XEXT—NFBRBE A nickname, EEJvarchar, BKERFET 100 FHFER. AMURTH
PRI, XEWRE, PTARFRIEFRERR varchar K8, BB 100 FHFHY,

&a, XIMAT—NFEE A balance AURTAFPHIREN, FKEH decimal, BEIEE R 15, bR 2, &
BRHEE—THEMILAIRRMNE X, BERRFERBENSAILH, mtfRRMNKREES Vi, Flu:
decimal(5,2), BI¥EE A5, thflR 28, HEUESTEE R -999.99 & 999.99, decimal(6,1), BIAEE M6, Lt
5591 BY, EEVESEREH -99999.9 21 99999.9, decimal EFAE S, IHEHRTEHTE, EEERHHNEN
7R (MAFMWEEX) P, BRERERTE SR,

FHREFES TS EMATBIREE, S8 Y FRB ERB BE, MEE, JSELRFNTIK
wEE, HERSIRESREFERIEEAMIIELLHARIERE,

HMEA—TEZRE, PIUIERE X —iKbooks TR, XHKKRHRFZ bookshop BIERIIZID, EEERAIME—IRA,
BIR. BEEE (W A&, o BEF ). ER MR HRNESFER,

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)
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MEEELL users RE BB NBIBLR.:

- int EERASEXRNEER, BHLEFERATEMEEEEFZ MRS EESEENT X) siiiEad GEELE
B /v,

+ datetime: B] Af£F datetime ZEEVRTZHT[B)E,

« enum: B] BA{EF enum ERIFIME RIRTFBRIEERENE.

53.5 EFRTR

FRE—IH—AHY, ITHAEERIESERNERLIBITHHE—IRR,

EE:
SEENBURER, XTF Primary Key FIZKIATE X 5 MysqQL & FITZ(i&51ZE InnoDB A~ —2{, InnoDB H,
Primary Key FiBX R: —, "Az=, BARKERSI,

MEFNHMEEDR, pPrimarykey WEX F: E—, FAZE, BERMRIEARKRRS], Ma2H
B —4HX¥EF CLUSTERED, NONCLUSTERED E4YMZH Primary key RS HERFEZES|, BEAEE, N
HAR %K EE eeglobal. tidb_enable_clustered_index 8201, BE{Ri5{ERIEE LI,

FHETE CREATE TABLE IBAIFE X, FRLREKRMEZLIRMINNEEZIE NLL 1,

—ANRELAEEEHE, TRBeJURLIERLER, BUNEINBUIEEMSEIER— _tido_rowid fEARINE
B, FRVER _tidb_rowid AR EHB{GBIEIFE, FIEEEAHEEAZSE TREREA#RS, WRMEEA
B, T[E [T SHARD_ROW_ID_BITS F PRE_SPLIT_REGIONS FIS I HIITEY, EXFIEEERIXNK, BEIT
&,

5, BEEFEATRNELSIEIEAT, ]{EH AUTO_RANDOM 516 AUTO_INCREMENT [B 1S ERRTT 1D BOZE LM,
FEZEXASOFAMLIENE, BSERSCIRLIE,
EBEIE R EENESTRIIN], FH— users THITE X AUTO_RANDOM EHEHIIF

CREATE TABLE “bookshop™. users’™ (
*id® bigint AUTO_RANDOM,
‘balance” decimal(15,2),
‘nickname” varchar(100),
PRIMARY KEY (id")

);

53.6 EFREBERS]

RIZERS| (clustered index) A TIEHI Z B ERIRBIBIFMEA N, BLERRERS, THBEETL
BIrAARER, NTTRSELERMMLE, FLEAREEERRARHIERERSIMR “R3I14AR

(index-organized tables),
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BRITEBEES SBEERIIRT HATRE:

* NONCLUSTERED, RRNIZFRIF R MNIERERS|, EIERERSIRDP, THIEMNERTINBIEEANSRR
N ECHY _tido_rowid ¥pk, MEREAR LMW —Z5|, AIERERSIREFE—1TELEER I EE
, 2HlA:

- _tidb_rowid ( §8) - 1T8UIE (B)
- FRYIEIE () - _tido_rowid (&)

» CLUSTERED, RRNIZRMIERMRIZRS|, ERERSIRP, THRIENEBAPAERNTRIIBIEMM,
EERERSIRFE—ITEDRE—REN, B:

- ERIIRIE (#) - 1TRIE (E)

WMFEEFMR, RBERSIELINBIEES, FERXEEF CLUSTERED, NONCLUSTERED #{TiEHl,

R

FENBUREMN IS RIBRIERRAITRIRIZE, RERSISAMN, “E#" M “RERSI"
AARIEBE-EEA TR ERER, TRENEHR (—MEEEN ), MREKERSIHEBHY
RBURTFAEYIESIIL,

BB IEEFEZS R RSN, RIREEERIT— K books F users Z[B]XEANR, RBRAFPWNERE
BT, ERARE ratings REIEIZER, HEH book_id Fluser_id MEBESTH, HEZTRIEIERE
Z2=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 &RI0FILIR

FREHELYTRIN, FHBIRETIFEMITIAER, W EZ=LI5E NoT NULL, ME—£95E UNIQUE KEY. ZRIA(E
DEFAULT &, REEAR, BEBLIRNH,

53.7.1 HEZEIAE
WMNEEY EIREEINE, B DEFAULT AR, EIAMBEE P IAMEMREEIEE S —JIE, FeTUEALIE,

{RETBAYE DEFAULT 5233509 soL BRLESER, BEIAMENTERENARE, NMTaNAEMNRIE (HA,
TEFMERENABRHASETHEL, REREBE T HIBESERTP ), ENH, FESIIBURIGEAR,
A ERINEZR ENIARAT(E), L 2(EF ratings fERRAI, mIERALATIER:
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CREATE TABLE “bookshop™. ratings™ (
“book_id" bigint,
‘user_id" bigint,
‘score’ tinyint,
‘rated_at” datetime DEFAULT NOW(),
PRIMARY KEY (‘book_id', ‘user_id') CLUSTERED

oMY, WNRFEFATHENABEAH G0 8], SJ{ERLATIES ({E oN UPDATE f5{X aTiE A HaiRt (8)fHxiE4],
DEFAULT EXRIFE Z1EF )

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
NRFEERFLIESIPHIMESE, BRI CAER UNIQUE £93R,
fFlan, REZHERBFIEIE—, PTBOXMEFNE users RAVEIEE sqL:

CREATE TABLE ‘bookshop™. ‘users’ (
*id" bigint AUTO_RANDOM,
‘balance’ decimal(15,2),
‘nickname’ varchar(100) UNIQUE,
PRIMARY KEY ("id")

WNRARTE users RAZILIHEAMRIAI nickname, FFiREIFEIR,

53.7.3 BALE=(E
NRMREBEFHLET R HIMZT{E, FBFAETAER NOT NULL £95R,

ERERRAFEMRENF, BRTHRME—, TRERMAIT HE, FTRUFTIXEFNE users REVEIE
SQL:

CREATE TABLE “bookshop™. ‘users’ (
"id" bigint AUTO_RANDOM,
‘balance’ decimal(15,2),
‘nickname’ varchar(100) UNIQUE NOT NULL,
PRIMARY KEY ("id")
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THER

53.8 {EH HTAP BESD

R
FEMPER A T RERTRE LFEE, FERTESINE, NFEREHAPES
INgE, BEEARNRE HIAR,

{Ri% bookshop R FATER, B A F ST ratings FRiH#IT olAP DITERIER, FINFEENR: PEMTESD,
EEMENMMNEEEEZNEXMENER, AUSTAFPFNBETISEEEN. BLSEREBEA
ratings THHY score Fll rated_at FER, XITE BN 23508 oLte BVEUIBEERIR, R — N EEBFEZIRIIRE,
HEFEA—Ler SkEMBIBERT TR, 15 oute BUBERRIEKIE, SHEIETRM oar BIEE, B#ITH.
XMiz=RT, FIRBEMR —NMERIBEN —GNBBERRAER, FIBIEER — A HTAP (Hybrid
Transactional and Analytical Processing) 2038/, [EIRTSz$F oLTp #0 oLAP 172,

5381 [RETIIEFERIE

LEl, FHBUBEZEEMBIESHSIZE: TiFlash F Tispark, KEIEIZHS (100T) T, HEFEEA TiFlash MPP {EH
HTAP FIEBEHF R, Tispark FARMATAR, FETHES X TLANBUBEN HTAP BES), RISELNTXE: HRIE
L HTAP FR IR Z HTAP,

LtE &35 B TiFlash 9 bookshop #UIBEERIENIE 475 |28,

Tiflash BRBSTRE AN BEHRILS AR, MBEFNEERFBRATHR, ABRLRIFNFE—1TsaL, TR

NG

1]

ALTER TABLE {table_name} SET TIFLASH REPLICA {count};

. {table_name}: TR,
 (county: ASEIAE, Bho, WRFHRESEE,

BEfS, TiFlash BREZ1ZE, BiEN, FIBIBEERSBMMETRAML, BEMEA TKv 1T 3K TiFlash FI7F)
HITHIRER, HR, RTENNGE, MEJUEEEEERRABER TFash BlA, FEHAGETEEFER
SN B BN TiFlash 3XHY,

53.8.2 {EH HTAP BYTRTI

ratings TRFHZ 1 4" TiFlash @A :

ALTER TABLE “bookshop™. ratings’ SET TIFLASH REPLICA 1;
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=
=

R

WNRIREVEERE, AEE TiFlash T, b SQUIBRIIESHREE: 1105 - the tiflash replica count
<+ : 1 should be less than the total tiflash server count: 0 0] CA{EFH TiDB Serverless
MR BIBESEEEREIZ— NS B TiFlash BFIEEEE,

e/ ER #H{TERENA

SELECT HOUR( 'rated_at”), AVG( score’) FROM “bookshop'. ratings® GROUP BY HOUR( ‘rated_at’);

i a] {5 A EXPLAIN ANALYZE 1B R BB BT R EER T TiFlash 5|28 :

EXPLAIN ANALYZE SELECT HOUR( ‘rated_at’), AVG( score’) FROM ‘“bookshop®. ratings® GROUP BY HOUR(®
> rated_at’);

BITERM:

R R R et R ettt L el R it
—
| id | estRows | actRows | task access object | execution

— info

| operator info

!

| Projection_4 | 299821.99 | 24 | root | time:60.8ms,

<> loops:6, Concurrency:5

< | 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
1262.536669ms, 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:176.564ps, 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—pProjection_15 | 300000.00 | 300000 | root | | time:58.5ms

U

<~ , loops:294, Concurrency:5

—

<> | 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 |
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| 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,

r

> copr_cache_hit_ratio: 0.00}

| data:TableFullScan_9

el

| 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
145, total_skipped_packs:1, total_scanned_rows:368640, total_skipped_rows:8192,

rid

total_rs_index_load_time: 1ms, total_read_time: 1ms},total_create_snapshot_time:1ms}

r
~

| keep order:false

FEHI copltiflash] FHRY, RRZIESKIZE TiFlash HITRIE,

53.9 1T CREATE TABLE iEf]

BUELREBABRE, JEEVRCHMARZILRTR. EFEERERFRE, BSABUERFR,
MRIGBIREVIRCMATR R 7 init.sql FR7E, FIEANUTIETRAITERIEENRL:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \

< init.sql

FE & bookshop BUIERE FHIFTEER, BI{EF SHOw TABLES iBH):

SHOW TABLES IN “bookshop”;

| authors |
| book_authors |
| books |
| I
| I

orders

ratings
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53.10 BIERRAT R IESTRIFN

FINTIEH T — RSB RS RS T IR,

53.10.1 ApRIRAYRESTAYAR M

- EATL2RENREM (FIU0: CREATE TABLE {database_name}.{table_name} ), XZHEAIRENIEE
BIRERBHRET, TiDB JE(ERR sQL R1EFRIHRIEIRRE., BIRARTE sQL S1EH{ER USE {databasename};
RIEEHIRE, 0B ERIRMEHEIR,

- BEABEXNRE, i, BMREZCIE— AR, RAIUEHERBM: user, t_user,users &,
BIEMRA B SALMGRZINE, MRFHASSELSERNNGENT, FIsERG2IE, 52
FEHIXHNRE, W t1, table1 &,

- SPNBRENTRLEDR, REFBT 32 NFA.

- RNEM S ERIIR B INEENT DATABASE, FHIEINMERGERR,

53.10.2 & X 5B BT )

- EEXISMNIIMKIELD, ARBHRIELRMREIRARMFIEIE. AR IRFET FRORIELEE
BiEMEE,

- ERERERNNESTIAN, RERSERAEREY,

- ERIEERREZRSIR ST, RESDIEERKERS,

- EREARNIIAR, RERBRNLREIGIH,

- BERBEXMTIR, EEMEEASNABLANRKRGEITE. NRIFFIQEHNABLZEENIGEN
B, USEGmRIE,

53.10.3 &R FHER NHEST AN

c ERAENX — N ERIME—FRS],

- REZRFEFEXMIEREH.

- HFAHEEER, REBRFMEERER, RFBHARINET 601, BINRITHABEX/NMEET
64K, FIBKEIXFERIFFEISZINIEK,

- NEFFERSEZIBIELE,

- EEoINHIFER, HIBELBREEN -, BREENER,

 BRERENRIFBUEY EEX TR, NRMRERRENRIFHIET] (FI90: AUTO_INCREMENT BY3I ) RTE
XEi, BrjeeaNEHee =LA mEmeZN, F]8EAYIE, {FH AUTO_RANDOM E5# AUTO_INCREMENT (iX&sk
EERANESFDLBILIFM ),

- MRFONERNRBAREY LAIRZRS, BEXESEANE BREBXINMRBERBINE X
AER, MEEFR AuTo_RANDOM B 1ZFRAVEH, ZN{EA SHARD_ROW_ID_BITS F1 PRE_SPLIT_REGIONS $T 8

_tidb_rowid,
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53.104 EERIKRRS| A RETHIAN
- EHEE R E A RS TR :
RERSIGETEREY, BFEEEFIRIAETHINN, LIk ERIERS | R8T N a9,
- EATERT, REEARERS, FHREENETHLENMNE:

- BARERNZELD —XAMEE ARSI BUE.

- FEFHERUE LTRSS RELD — IR M HBIZEERIE,

- SEEFHERE R RIS R Z IR M HEIZEERE,

- FEICCRFHERNE RERNIRIERSIRL 2 X MM IZEEE,

- EUNTERT, REBREARERS, FHRMESH:

- HEBBAXERERBHERN, AIRSFERRKNERRUNE, H8EIEEERN ST
,

- HEAART e UNBUREEF AR, JRSHERBEFTESAESHNEMZE, ZARER
EZNRRSIILABEE,

cBRIECEREEEARERS], MIEFEBRRATE eeglobal.tidb_enable_clustered_index 2 BZ & Ii
alter-primary-key EH B ERRERSINEKINTA,

53.10.5 CREATE TABLE H{THYRESTHIEN N

- NEFERE FIRHEY Oriver B ORM RATTRIRERNBIE Y, ETUERL, BiINER vysql EFims
ERERIMRERN cul FEF iR RFTREEEINENR, A3XEP, BEASRZIRT, EAwsQLE
FimfE N squ AR TR ERIVEIEDL,

- B{E sQu AR AT HRERMIZRAGE, BN 5N ARERH R ERMRIEDENFEHZLE,

5311 BEH—F

HER, HERAL, SIRNMERBAEZRERS. RM_RER5IMERE, FSBE_LES

5.4 GIEZRKES|

ERXNETHP, BHBRNMRBWNAER squ RBIZBEZRRS|, REEBEZRRSINAETHMM, FEXINE
TIPS Bookshop IX 4NN FATE R F el I EIZ — R RSB RANE,

54.1 EFRZEI

EREATIEZA], (MEEEZUTEIN:
- {&FH TiDB Serverless ¥ 2 L S IR EEEE B,
o FiEEIREEVEL Y,

- Bl EREE.
- BIER,
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i8R
542 tARZRES]

“RERSIREHTNEENR, FEIUERMIANEMR - HRIENHF, FBIREEERAIMERFER
INEER, FIREENCE _RRSINRIENELIRE, TEERPIRIERS, FIBREERLIER

S1THI5I A, ARERNIETHF. MAENREASHERERTHF, JTE_RRIPEBESER.
“RRS|FREREITEIE, HAIEEBNRLHITRM,

543 EEBERPIRIN_EKZESI

MBEEENOERDAIN_KZ5|, BJ{EH CREATE INDEX 1BH), TEEYIENIEER, CREATE INDEX J9TELIR(E,
AEPEERTIBUE LS, —HZRSIRIB—MRUNMUTER:

CREATE INDEX {index_name} ON {table_name} ({column_names});

« {index_name}: _RZE5| 7,
+ {table_name}: E L=
+ {column_names}: FHEERSIMNINBIR, UFHESHRE.

544 FrERIIEREIE RS

MRRALBELBRMER, BRI _ER5|, OJ7E CREATETABLE WAREFHE S Key RBFHNF KL
BHERS:

KEY “{index_name}" ( {column_names}")

« {index_name}: _NZ 5|8,
+ {column_names}: FFBEZR5|IMTIRIIR, UFRIESHH

:|IJI

545 BIRTRERS|RESTHIN

WR5|IRES K.

5.4.6 {5lF

{RIR IR A ER bookshop M ATEFH EBENFN L ARKIFTE HFERITNEE, books RINTFFIR:

FERA S aX

id bigint(20) PFERME—IRIR

title varchar(100) PERM

type enum PEEER (W #E. B BIHF)
stock bigint(20) FT‘

price decimal(15,2) g

published_at datetime 164 HH iR B (]
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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;

ELt, MFEN EWENFHLRBIFAEBEN sQUAITRS, BA2022 FHEI, WTFAR:

SELECT * FROM “bookshop' . books® WHERE “published_at® >= '2022-01-01 00:00:00' AND ‘published_at"
<~ < '2023-01-01 00:00:00";

BJLA{EF EXPLAIN 1T sQLIBRIBIMITITRIICE :

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)

BJABELREAITTRIP, HIL T S TableFullScan BYFHE, XK TiDB EZEXNEEHPIT books RiH#ITER
Hit, XERBERAMBEAT, LFREGH.,

£ books FRIEHN— published_at FIKIZRS]:
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CREATE INDEX “idx_book_published_at™ ON “bookshop™. books™ ( bookshop™. books". published_at");

g Fommmmmmm o Fommmmm oo g
—

| id | estRows | task | access object
— | operator info
= |

g Fomm e — o Fomm e o - g
—

| IndexLookUp_10 | 146.01 | root
— I
— 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
— |

R R Fom e L

3 rows in set (0.18 sec)

AIABRIMITIHRIRIRE T TableFuliscan BYF#E, EXMNZHYR IndexRangeScan, XXREL TiD FEFITIXA
BRI ESFERRS,

EE:

EAITIHRIAETEY TableFullScan, IndexRangeScan SF{EF A FIBERBT AEF, XEWNHIT
TRINBIEREFENMUE TR, BRWLERE, FIaifERMITiH I EXEEEE
ZXRFRITIHHRI S FENHIEESE FIIE X E0R,

MITIHRIHERRROERANEFEER, XRBETFEINBIEEEBIMLCAR D EFLMN
BRI AN cBo), FUTIHRINRXEMMNAER, EFMEEAHER, (RETLAFIE sqL EEEIRL
NHEEBE S sqL MEERITEIAR,

FHMIBEETEE RN, *2FEXMERZRS], R LAE R optimizer Hints 31 TiT XIS IE
(SPM) SR A RBEEFIZRSIRIER, BNRIEATREABERET 4, BRENEAZFERE.

B BA{E A sHow INDEXES 1B A ERRPHIERS] :

SHOW INDEXES FROM “bookshop™. “books";

BITERR:
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| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation |
<5 Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |

<> Expression | Clustered |

R R il R et i R et Fom - - - R
—

| 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 Femm - = e B R il R L
N

2 rows in set (1.63 sec)

547 BiH#—F

Elt, ERFTHBIEE. REZRRSINEE, BETR, BEERACKESHFAMNNARFREH]S
AFIZENRIEEN T .

6 TI/EEA

6.1 TRARIE

WRESRRER soL BS, EaSMERESHMIBEATYIEET,
6.1.1 FEFFHAZAD

ERRANEZE, (FREESUTFEM:

- {5 TiDB Serverless ¥ 2 - 8l #UHE EE L B,
- FNEEUBERNEIT, HEAIBRUEE. RIER. SIB_LZES,

6.1.2 AT
BIRIBEBBRASITHIRE, BLEEAEMEBANDE, BRIEEEEA 3 MIREUE:

- — AN BITRAES:

INSERT INTO ‘player® ("id’, ‘coins’, “goods’) VALUES (1, 1000, 1), (2, 230, 2), (3, 300, 5);
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Tl E

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);

—RRRUER— N STIRAER, SLESPBITHAEDR,
£ sqL HIEBRA S TTEIERIRG:

CREATE TABLE “player® ('id® INT, ‘coins® INT, “goods’ INT);
INSERT INTO “player” (°id’, ‘coins’, “goods’) VALUES (1, 1000, 1), (2, 230, 2);

BXRIFIERLE sou, FIERERDFIBIBEERERXERD, BXELREREFmERDTIBIEES

85, WA sQUiE&IENF],
£ Java PIEA S 1TEIRRI RO

// 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, 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();

79, BT MysqQLJpBC Driver BINRE ), REEE DS, URIFEFIMEBAMEEE:
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S8 YEF WER=R WEERE
useServerPrepB AR E RS EEEZ XERMAIEIEAR true
— ImF R TALIE
BRIz
cachePrepStmtE FPlna i E useServerPrepStmts=true By true
— FHAIEiER)
prepStmtCacheHAkLIRIE A &R AL IRIEA) KT 256 FFRT RSP
— AKX (ERIA DS ERFC)
256 F1F ) RNNEE
prepStmtCacheFAZLIRIBAI R AR B E KT 25 A RPN
— RETFHE AIRIET)
(BKik25%%) HEMLE
rewriteBatcheishpaete Basch EEtERERN true
— iBa)
allowMultiQueFh/BHt E1RF &R —ANE i Bug 7E rewriteBatchedStatements = true true
— F useServerPrepStmts = true i}, FHIZREULIN

MySQL JDBC Driver IRt T —NERECE DN : useConfigs, HEBE M maxPerformance Bf, HHEFEE T —4H
BEE, LAmysql:mysql-connector-java:8.0.28 J9ffll, useConfigs=maxPerformance B15:

cachePrepStmts=true
cacheCallableStmts=true
cacheServerConfiguration=true
useLocalSessionState=true
elideSetAutoCommits=true
alwaysSendSetIsolation=false
enableQueryTimeouts=false
connectionAttributes=none

useInformationSchema=true

{5 =] QA E§ 1T & = mysql-connector-java-{version}.jar!/com/mysql/cj/configurations/maxPerformance.
< properties SRIXE XY R hRAS MysQL JDBC Driver B useConfigs=maxPerformance Bl R E.

FELER L — N RRIBAIZSE) IDBCEIEFERAEZE, BA Host: 127.0.0.1, Port: 4000, FAFPR: root, Z5HL:
=, BIABURE: test J9fhl:

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, qT815:
- EENEURERD jpBC HYBETE crUD N AR

« EENEIBEFN Hibernate AYTEIE cRUD N FRTER
« {8 spring Boot RN R EN AR
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£ Golang A Z1TEUIRAIRA]:

package main

import (
"database/sql"

"strings"

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

return err
return nil

func playerToArgs(players []Player) [linterface{} {
var args [linterface{}
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(",(?,?,?2)",
<~ amount-1)

B X Golang IR, AISIH:

« EHBREEF Go-MySQL-Driver HUTE B cruD N FTEF
- EENEIEEFN GorRM HTE B crUD N FHIEF

£ python FRIBA S 1TRURIIRA! :

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])

171



17}
\[7 —
Tl £ x
B X python HIEERAI, FISH:

o SEYLEIREF pymysqQL FIEIE crRuD R TR

o SEENEUREZEFD mysqlclient BITEIE CRUD N TR

- EIEIRBEFD MySQL Connector/Python AYTET B2 CRUD N FHFEF
- YRR sQLalchemy BITET & CRUD N TR

« EENEUREFD peewee HITEIEE CRUD N FHTEF

6.1.3 EIEA

MRMBFEREMFAERIESATINREESR, RIFNAAATEER INSERT BE, ZATRRER
W%, MEFEMRBITLOERESOE, #EEERTIERRERN—RITREHITHRIEIR:

- BUREHT A pumpling, FIBASH MysqL Sk B/ #14E B RO EX R 2 A3t 5K Amazon S3 FR,

- BIBE AT E: TiDB Lightning, FJLAZ A Dumpling S HAIEIRE. csv X4, 24F&E Amazon Aurora 4 Y Apache
Parquet {4, [EIRTSZIFTEARMER K Amazon S3 TEIEZENHUE.

- #4RBEIF T A TiDB Data Migration, B] [G]35 MySQL, MariaDB, Amazon Aurora U BRI IBES, B
B ESRBIBENITE,

- BIBEMWRE TR Backup & Restore (BR), YT Dumpling, BR BiE@HAIEENIAR.

6.1.4 G S
HRITIRNEEZEEREEFEREBAITA, 8, BERIGTHENHRSFITHE, BEECIER - £EF
I, FEMIERE RN ESTREN,

BEZHEXASLIMALIENE, BESELINBUEER S o) WA IR,

6.1.5 85 AUTO_RANDOM TRIFH A ZUE

TEHRARIRERE R AUTO_RANDOM B, IXRTERIAEIA T, AEEIEE TR, Hlflbookshop BIBEER, BIUAFEusers
R 19 id FFERE T AUTO_RANDOM B4,

LERY, ANETERZEMAT sQu #{THEA

INSERT INTO “bookshop'.‘users® ('id’, ‘balance’, ‘nickname®) VALUES (1, 0.00, 'nicky");

BRr-E#HiR:

ERROR 8216 (HY000): Invalid auto random: Explicit insertion on auto_random column is disabled.

<~ Try to set @@allow_auto_random_explicit_insert = true.

XREERRE, FNEINERARNFINIEE AuTo_RANDOM A5, XBY, {REFMERRINERIZILEIR

- () WA BAPERRILEY, FERFINBUREERSRYIEET AuTo_RANDOM (B, IXHFFFE AUTO_RANDOM Y
1B,

INSERT INTO “bookshop™. users® (°balance®, “nickname’) VALUES (0.00, 'nicky');
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- MRMFHIN—EEEZEEULY, BATAMER ST BBIEXARTEMNAR, RIFEEARN, BE
AUTO_RANDOM B951],,

SET @@allow_auto_random_explicit_insert = true;
INSERT INTO “bookshop™.‘users®™ ('id’, ‘balance’, ‘nickname®) VALUES (1, 0.00, ‘'nicky");

6.1.6 £ HTAP
FEEUBURES, FEB HTAP BENTFRTEBALUER FHITEIMRIE, FNEBEAIEIMNIIENZLE, HFE
BUREBMHITHIBN —HERIE, MRAEEECERE, ARIGEEIARES, MeAEEERYEFEIAR
INER{RAIE 8,
6.2 EHHURE

LETTES R R T squiEfa, EESMRmIZES Tl iEETNBUBEITER:

- UPDATE: A F{EERIEE R IR,

« INSERT ON DUPLICATE KEY UPDATE: FH FHRAIE, EE TR —HIPRN, EHLHEE. 8, TE8IX
EESENME—# B8R WBEATERALLIER, XREMIEDERNIMEFIE—R BEER W
KA, FEMBE, EARLLLREE—1THREN, BREFH—ITHIE.

6.2.1 TEFIAZAI
EREATIEZE, REBESUTE:
- BT IBEEERE

- FNEBUEERNE S, HeIBHIRE. SR, SIB KRR
- BE(ER urDATE IBRIFE IR, FRI\EANIE

6.2.2 {$F3 UPDATE

EEHRTOMEIT, EEEHATH WHERE FAIM UPDATE 1BF), BNEELEYIHEHITEH,

pES -

MREBFEEFMAENT, LLIBHEZES1T, BABNAEZ—REHITEEWESH, m
mEREREH 9, BRFRBITEHEN. BeIUREHASNER, ERBIATMALLE
£, IS EH EFEHIKERESI,
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6.2.2.1 SQLiB%

7ESQLH, UPDATEEAI—RER AT :

UPDATE {table} SET {update_column} = {update_value} WHERE {filter_column} = {filter_value}
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S iR
{table} =&

{update_column} SEMIIE
{update_value} EEHMLLYIE
{filter_column} U e ES N 0| E=
{filter_value} U REES N b7k

LEAL X 7R uPDATE BUEI R ARiE, 1FH N ] SE FH HUEEERY UPDATE 1BIATT,

6.2.2.2 UPDATE B{ESCH

M T REHITRFEEEN —LRESLK:

- WRARTEEFNEGPIEE WHERE FA), YN UPDATE j&H WHERE 6], BEIHXMNRAMFABEIT.

- FEEMARET @ANES) NNE, ERMEE, XRENFINKIEERNES KRS Fxn-
total-size-limit ( EXKIAJ9 100MB ), BE—RME S HIEBUREF, B ESEIFEBRTEITEK (EMES ), =%
AREHRE (FUMES)

6.2.2.3 UPDATE ffF
BRIREAIEBNE A Helen Haruki, BEFE Kauthors T, RIZMMAIME—IFIR id Jo1, BEDLIEEEMNA: id = 1,
£ sQL PERIEFEHRRGI ) :

UPDATE “authors”™ SET “name’ = "Helen Haruki" WHERE “id® = 1;

£ Java RECKIFE R RRIRAGI )0 :

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
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 {33 INSERT ON DUPLICATE KEY UPDATE

MNRMPEEZEHBIBEART, BENREEIE—R8 (FROS—FME—R) REHR, WSEHE—F A4
SS443E, OJ{EFS INSERT ... ON DUPLICATE KEY UPDATE ... iBRIH{THEATNE,
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L
\1 V4 —_—
Yl 2 R
6.2.3.1 SQLiBIE

7EsQL™I, INSERT ... ON DUPLICATE KEY UPDATE ... iBA]—RRRUATHI:

INSERT INTO {table} ({columns}) VALUES ({values})
ON DUPLICATE KEY UPDATE {update_column} = {update_value};

S iR
{table} =&
{columns} EHRARYR

{values} FHEANLYE
{update_column} SEMIE
{update_value} FEEFAILEIIRIE

6.2.3.2 INSERT ON DUPLICATE KEY UPDATE ExfE3ti%

- FE(NE—/NME—$ER9ZR L/ INSERT ON DUPLICATE KEY UPDATE, UEiBEAEIZEAGMZNE( M— BIFE
B8) PSSR, GEMEBIE, EARLLER—1THRE, BRE—1TEHIE. BLt, RIEERIERE—1T4
=K, BNARBINVEESME—H#AYRPEH INSERT ON DUPLICATE KEY UPDATE iZf],

- ERIEREHIIFRPERLLIER,

6.2.3.3 INSERT ON DUPLICATE KEY UPDATE {5l %

Blan, TBEFE Hiratings RRE AR PN BEREN, NRAPERENILLBE, BHE—FEN, NRAF
BZiEMNIT, BB ZEEN,

LA EHEH book_id Fluser_id BUBXES T8, user_id 1 BIEF, %5 book_id F9 1000 BIPEE, FTHEY s DY
M,

7E sQL FRE F B TN IR G 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 HE I BFEFNBIRA A

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource

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);
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p.setInt(3, 5);
p.setInt(4, 5);
p.executeUpdate();

} catch (SQLException e) {
e.printStackTrace();

}

6.24 HEFH

FEEFMRDPSITHHREE, SER(EH uroaTe, FH{EH wHERE FANTEEEEHMIVEUE,
EBNRAGBEZEHARET WAHRES) MEHE, BIERA—MNER, SREREF—B2HE, BE2IEH2
e, X2 E AR E B ANE L KRS Ftxn-total-size-limit ( BRIAJD 100MB ), B—R T SHIEIESE
o, BEREEDNEEK (ENMES), STERENR (RWMES), (Re]AERRF AP ERBIIE
STRUIRTE,

KTIRME T REMARGIBB/INE VRG], ZROERT RUNMEI#H1T sELECT #1 uPDATE B94RE, FTRLTEIF
B,

6.24.1 {REHEEIHEIN

%, RNEMRPEASMANBITRAR, /5 — sELecT B, XANEENREMEFUMENEEEHT
HWER, FEIEIEMR, EXXA seLecT EiRY, FERERMER wiErRe FRITRFEZEHIIT,

6.242 fF

RIFELEM—FE, AP bookshop Mihi#{T T KEMPEITH, BERERIZITA s AHINENSEBE
ERNXDEARATE, REBETFIEPE I DR, HLL, RERK s 2HIEH 10 26, FARIERBETEIH
X5E,

X B EN ratings RN Z AT 5 D HIFIEIBH TR 2 1R1E, BBEME ratings RIGAI—2NR5, CAFERTT
EREEWEN T, EALY, FILATE SELECT FITIREBLE VT, XEH LA RNITHITZ X
B, SHASEMNIIELI,

oIgn, fRETLARIER—NR A ten_point, EIEZEEL ) sooL KIFUIFRRE J 10 D HIBIARIR:

ALTER TABLE “bookshop™. ratings’ ADD COLUMN “ten_point® BOOL NOT NULL DEFAULT FALSE;

EE:
Lt EFEFIEFIEE A oL 1IBEIGHITHIERWERNF IR, FELIBERIFTE oL TEIRE
LEERELFEITRY, RJEBLLRL, THELEEERAY ADD cOLUMN BA],

£ Golang 1, HEEHIEFEMUTFUTAR:
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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 1= nil {
panic(err)
}
defer db.Close()

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 inté4)
— 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))
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// joint all id with a list
var idlList []interface{}
for rows.Next() {
var tempBookID, tempUserID int64
if err := rows.Scan(&tempBookID, &tempUserID); err != nil {

}

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...)

return bookID, userID

// placeHolder format SQL place holder

func placeHolder(n int) string {
holderList := make([]string, n/2, n/2)

for i :

holderList[i] = "(?,?)"

panic(err)

Tl E

range holderList {

}
return strings.Join(holderList, ",")
}
BIRIENRR, seLecT RERIAFHITER, RS1%ERE 1000 TTREFE 10 2% (ten_point J3 false ) IERY

5B, IR SELECT BISIERIL E— R sELECT ERIEAERLERNEIE, BHLEEE, AE, FRHIE

EHIA,

WH score 5 2, FHIG ten_point 1&8A true, B ten_point RN RETIEEIEFEE

RERRE, REEMR—ITHRIE, SEEEHRIA, SXEFHE tine.Sleep(time.Second) HEFEFIZF
1%, LM EEREF DRI SHEHHR,

£ Java (DBC) B, HEEHMEFEMUTFUTASE:
Java fXRBERSY

package com.
import com.mysqgl.cj.jdbc.MysqlDataSource;
import java.

.util.LinkedList;
.util.List;

import java
import java

import java

.util.concurrent.TimeUnit;

pingcap.bulkUpdate;

sql.*;
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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;

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.

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("");
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T ER
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;

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'. ratings™ "+
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id"® > ? "+
"ORDER BY “book_id", ‘user_id® LIMIT 1000");

selectPs.setLong(1, lastID.getBookID());
selectPs.setLong(2, lastID.getUserID());

List<Long> idList = new LinkedList<>();
ResultSet res = selectPs.executeQuery();
while (res.next()) {
updateID = new UpdateID(
res.getLong("book_id"),
res.getLong("user_id")
)i
idList.add(updateID.getBookID());
idList.add(updateID.getUserID());

if (idList.isEmpty()) {
System.out.println("no data should update");

return null;
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String updateSQL = "UPDATE "bookshop™. ratings™ SET “ten_point’ = true, "+
"‘score’ = “score’ * 2 WHERE ( book_id", ‘user_id*) IN (" +
placeHolder(idList.size() / 2) + ")";

PreparedStatement updatePs = connection.prepareStatement(updateSQL);

for (int i = 0; i < idList.size(); i++) {

updatePs.setLong(i + 1, idList.get(i));
}
int count = updatePs.executeUpdate();

System.out.println("update " + count + " data");

return updatelD;
} catch (SQLException e) {

e.printStackTrace();
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)" : ", (?,72)");

return sb.toString();

hibernate.cfg.xml BLEEB5 :

<?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>
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<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_sql">true</property>
</session-factory>

</hibernate-configuration>

Tl E

FRERD, SELECT HERBINFHITER, RBEEE 1000 TTREHZ 10 9 ( ten_point 7 false ) HIERY
FHRE, BXSELECT IRIERELIE E—IR SELECT BERMBRAETRIEZARNIE, BHILEEE, RfE, EANME
FHEIAIN, WHE score € 2, F B ten_point I8 true, FHT ten_point WEB X ERETHILEFIZFH
RERE, REBME—ITHIE, SHEERIA, SXTEFTRI TineUnit.SECONDS. sleep(1); 3 {EFEMIZ

FEE 1%, BEtEEMEF SRATSMEAHRIR,

6.3 MHIFREE

L DIE S £ A DELETE sQL IE ), W EEEIEETRREEITHR. MRFZFGEHMIRTEALRE, TUAE

FEfE R BN EUB EERYTTL THEE,

6.3.1 TEFFRAZEI
EMEATIEZA], MEEEZUTEIN:
- {5 FH TiDB Serverless 1 2 L S IR EEEE B,

- FRZEIEERIVE L, FRIRRIEE. RIER. SR ”RERS,
- BB LIEA TR

6.3.2 SQLiEi%

fEsqQLHA, DELETEBAI—RE AT :

DELETE FROM {table} WHERE {filter}

s ik
{table} =B

{filter} ILIEEEILACRZMG

ItE AN R DELETE BB A%, 1E4X A eI SE T Y EIBERY DELETE 1Ei%,

6.33 E{EXHK

AT 2 MERITR EE SRR — ERERRK:
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\[7 —

FYil £ [k
- SRR TEMIBRIE A B E WHERE F 8], YN5R DELETE ;&% WHERE FA), B EES BRI NRAEE
1To
- FERBRARKETEAXES) R, FEREMEMER, XE2E D FINKIEERE NS S K/NEG
JFtxn-total-size-limit ( EKIAJI 100MB ),
- MMRIMEEZMRRANIIEF B IR, BZ7)EF pELETE B8], MMNIZ{E A TRUNCATE iBE],
- BEEMEETESE,
 EEEAHMERREIENZST, EESHERRTEENREATIBE, ES5Z2ENH, XEEKL
MpREIE S, BELLTEHITEIR, BSWIEMFITERIEER.

6.3.4 f5lF

BRIEEFALAPLEUMESEMBIERRN, £ 7 WSHEIR, T M HEAE KT Brating BIEIE, F0,
2022-04-15 00:00:00 Z 2022-04-15 00:15:00 FIEAIE, ULEAY, BI{EA sELECT BRAIEEZMIRIVBUIRRL:

SELECT COUNT(*) FROM “ratings® WHERE ‘rated_at® >= "2022-04-15 00:00:00" AND ‘“rated_at’ <= "
— 2022-04-15 00:15:00";

HEXT 1A%, BEBHEMK.

- FHik[E
HREWENT 1 A%, ISETEARAEITHR:

fEsqLH, MFREBUREIRAEIGNT |

DELETE FROM ‘ratings® WHERE ‘rated_at’ >= "2022-04-15 00:00:00" AND ‘rated_at" <
<~ 00:15:00";

"2022-04-15

£ Java 1, MIBRERIEEIRGIANT :

// 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();
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7E Golang 1, MIBRERHEEIRBILNT :

Tl E

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()

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 != nil {

panic(err)

7E python 1, HIBRESIEEIRGILNT -

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",

database="bookshop",
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il B R
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')

R

rated_at FER R B EAFNAT BB AR Ay DATETIVE B, {(REJLLIA RN EERINSIREREN, 7
fERA—NFEE, SRNXTX, M TIMESTAWP £8, BLREF—EE, MNMERRER
XEERN, BRAEREEFFAS,

B4h, F0MysQL —HE, TIMESTAMP $X3EE RIS 2038 &F (o) RSN, SNRIFAERIEATF 2038, 2
1% {E P DATETIME 8,

6.3.5 MHESEEEIN

6.3.5.1 ELEIRBEE cc Ml

DELETE FBRNGTT Z G T BUREF I ZI MR IR, MERXLLIBRICHRIMIR, AEFEFNBIERE
GC (Garbage Collection) REEABEEMIBRUE, AL, (REYoELETE BOAHASKMNENE/ L VEERAE,

GCERNARCER, R 100WHME—IX, BIX cCERTEL —NB R safe_point BB A=, X ANEYE] RATHIER
1, BB RERD, FALr]URZErMHIEHITER.

GCHERSTERARMALURAARBRIT, B8%E cc HlHIET 7 HREIFM o 7B,

6352 BIAITER

ERRITHEERRRERSIMERE, FHLt, FAMENBIERNIFZE, REVTEZSHRIEENERIER
RE., RAIUERFARENDE, BEMATERS. BUARLRUEERNAITHERRIEM squ tEEMIL,

6.3.6 HEMER

FEMPRRPSITHIRIE, "IEFoeLeTe =PI, FEM wiere FEITIRFZMFRAVEIRE,

EMRFFEMRREIT (BANES ) iR, BIER—MER, SREIMF—BIKE, E2IMEE
2E85EM, XEERNBNESZ KRS Fon-total-size-limit (FIAF 100MB ), {RE]LAFEFE FF SN A R fE R R
RITALERIF,
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Tl E

RURE T wEMAREIZBEIAMUREIRE], ZRGIERT NMANMA#1T SELECT 1 DELETE BYHE, FEMEIR
il

6.3.6.1 w5t EMPRIEIR

ERBIN RS AR, RE— DELETE 1BE), fEF wHERE FRITIEEEZMIRAVIT, FHER LIviT BRI
EORBREIEUIE SR 2L,

6.3.6.2 Ht=MIEREIF

BRISARMESENBIERA, &ETIWEHEIR, FEMERXEE AT Brating BIEHE, FIU0, 2022-04-15
<5 00:00:00 2 2022-04-15 00:15:00 BB, HEE 15 D#HA, BXTF 1 ARBUEHS A, LR EFEREWN
IR A 75 BT THRR -

£ Java 1, HEBFRIEFEMUTUTRE:

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);
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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);

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;

8RR H, pELETE SRS MIBR 1000 1TAY[EER J9 2022-04-15 00:00:00 Z 2022-04-15 00:15:00 AL,

£ Golang 1, HMEMIRIZFEMUTFUTRE:

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)
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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)

// 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

FR&EKH, DELETE xS MlFR 1000 {TEY[B]ER )0 2022-04-15 00:00:00 2 2022-04-15 00:15:00 BYELIE,

£ python 1, HEEMFRIZFERMTUTRE:

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=True
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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)

8R&ERH, pELETE RS MIBR 1000 {TATIE]ER J0 2022-04-15 00:00:00 ZF 2022-04-15 00:15:00 FIEXE,

637 IFESHEMR

=,
EE

T HEE IS S oML IEFNE,

6.3.7.1 {EFRTIE

AERIFESZMEMIRAE, BAFARAIZIESS ovLiBR, FESHERIR, FRIUEUZSHEFIE.
REMERAN, EEtERELIETR THMENS A,

FLAEERSREF, FERA/IND, B, EHBRENIESSHEYE, EREFHSISERTENGR (WRIE
EXFE)

6.3.7.2 EEZHEMIR sqL iBE
JEE S S MIBRAY sQLIBIEIN T -

BATCH ON {shard_column} LIMIT {batch_size} {delete_statement};

W

10 sk
{shard_column} EESHEMBRATRI 23

{batch_size} S S EMPREVFHE RN
{delete_statement} HERiER)

AR RIEE S EMPRIE LAE, FAETSE LY IERENIESES omL iBA,
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Tl £ Iz
6373 IFESEMRERTE
PAEFSHEEMPREFiARAE, SIMERAMT sQuIEIRITIESESHEMER:

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 {FFH TTL (Time to Live) T HAMMIBRIT R LR

Time to Live (TTL) 32t TITRBIM L as FHRISHIRES, @iLARIRE L EM, FIEUREET ARSI B ie
EHBERTITHIRIE, INAEE —LiZR oI UBN T EEFEMTE. BFHEE

LB RERZ=:

- EHAMPRIIERD, FEMHEIER
- EHPRA R RN EITR
- BanfilbRit SR HEI SR

TILRITTH BRRERNHEMELIZEAHMART, BPAF AT LIFERTEZNRIE, TLRUR
HEMN, RS EARRNESZIAER 0B TR L, #HITHITHREE. T AR BT EEREIZE
WER, R REMERELET, EFRNATIRERX ZEN—RIERIZZTEGE, BERHEAE
HI#R fa & AL IRESS MBS,

6.4.1 1B%

{RETBAEIT CREATE TABLE 3K ALTER TABLE iBR)RECE R TTL IHEE,

6.41.1 BIERE L EMMR

- QI REB TLEMNR:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = ‘created_at’ + INTERVAL 3 MONTH;

FEMBIFRIRT —skE t1, FIEE T created_at J9 TILHIET BT, RREIGEGIEE A, ER, ©
TIEIT INTERVAL 3 MONTHIRE T RHPITHRKEENE RN 3 MNE, B TN KITEHERESEZR
R

- IRE TTL_ENABLE BRI B E K B IR B AR RITNAE |

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at® + INTERVAL 3 MONTH TTL_ENABLE = 'OFF';
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UNER TTL_ENABLE #{1RERL T oFF, MIENFEIRE T Hith TTLIEIN, HEIREASEIBEIBTHIE, WTF
—MNMEET TTLEMRIFR, TTL_ENABLE EIREFZHETEHAR oN,

« ATE MysQLER, RUBETAERFRFIEERIZE TTL:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) /*TI[ttl] TTL = “created_at™ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF'*/;

EFNBIREMER, ERARN L EEHIERIEEREE ML 2FMH. & wsol IMER, SEMNR
EERPNAR, FelEEEnR,

6.4.1.2 BRI TTLEMN

- (BIRAY TTL B

ALTER TABLE t1 TTL = ‘created_at’ + INTERVAL 1 MONTH;

FEMEAESIFHENEERE L BHIR, BiFh—iKIE L ARRIN TTLE M,
- EYH{BEQ TTL ZRAY TTL_ENABLE {H:

ALTER TABLE t1 TTL_ENABLE = 'OFF";

- BRR—IRRAVFRE TTLEME

ALTER TABLE t1 REMOVE TTL;

6.4.1.3 TTL FIEUELBIAIEINE
TTL B] AFNBUE LB ENNE—EEEA, U T2mMHE LA ERG:

« {5 M DEFAULT CURRENT_TIMESTAMP 3RIETE & —FI8VEKINE AZITHVCIERTE], FAIX—FUIE R T AYRt
B3, BIERE#E 3 B EIRIE RIS HiTHR:

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
) TTL = ‘created_at™ + INTERVAL 3 MONTH;

- BER—INWEMERZITHI IR B E RS (8], FAX—FUFR 1L f9aSE])S!, BIERAY/E]=kE FihY
[B)B1d 3 BB BIEIGRITIC T HA :

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP
) TTL = ‘created_at™ + INTERVAL 3 MONTH;
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Yl 2 R
6.4.1.4 TILFILERT
TTL B LARDAE RS —kC(E R, FRFTAFINE ZLR9LERAM, Fian:

CREATE TABLE message (
id int PRIMARY KEY,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
image bool,
expire_at TIMESTAMP AS (IF(image,
created_at + INTERVAL 5 DAY,
created_at + INTERVAL 30 DAY
))
) TTL = “expire_at’® + INTERVAL 0 DAY;

ERBAIFER LA expire_at FISRIE ST BARTB], FIRBBERLERIEE, MREE R, Ws XETH, &
SRR 30 RGiTHA,

TTL B =] LA Json KR —F2fER, N

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 TTL{ES

WFEKIEET TLEMMNR, o ARSTEHIAEEESETSKBEETHIIE FeIUNBTALARIRE
TTL_JOB_INTERVAL BHRBE XESHHITAL, tbilEE THMEEESBEBESIRENE 24 /I
T—R:

ALTER TABLE orders TTL_JOB_INTERVAL = '24h";

TTL_JOB_INTERVAL FYERIAMER 1h,

ERITTLESEH, FHHIBESET Region WHEBRRRND NWRS a4 N FES. IEFESSHPLEIR
EIHY TiDB TTEFRIT, (REJAEITIRBRAT S tidb_ttl running_tasks SRFEHIEENERPERHITHI TIL
FESHE, A, FEMBERN TTLESEIUKRIRS B FES. BSEERHRGI T BWLERM TLES
REEHIR

MREBREIETLESHONIT, BRTEILIREREBE M TTL_ENABLE="0FF' 4b, AU BT IRELFT T
tidb_ttl_job_enable X FIEEANEEEEH TTL ESHIMIT,

K&t
o

SET @@global.tidb_ttl_job_enable = OFF;

EREGRT, GRrFERATESRXNEAINEBRRIAEEEMN MLES, UNAINZELEE
EEtidb_ttl_job_schedule_window_start_time %Dtidb_ttl_job_schedule_window_end_time ﬂ%TEfEEﬂWE]Eﬁfj,

tbun:
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SET @@global.tidb_ttl_job_schedule_window_start_time = '01:00 +0000";
SET @@global.tidb_ttl_job_schedule_window_end_time = '05:00 +0000";

PREARAFE UICHEMNERR 1 28 s S MLES. KIAMBER TR EE D& E J9 00:00 +0000
23:59 +0000, BIARFFIERERIVESIBE,

6.4.3 TTLBYBTILMHE
THBIBRESERRE TLHBITRMER, HTE Grafana B THXIBIRAIRIILEIR, (RB]LATE TiDB > TTL
HER FTEEXEER, EIRFE LT EEEZEEEERERTR TTL 885,
B, PIBAEIE A F=NRARRKSE TLESHITHEZER:
+ mysql.tidb_ttl_table_status RABEE THE LRV L—XHITEEERITH MLESHER., UE
R—17R01:

MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_table_status LIMIT 1\G;

khkkkhhkkhhkhhkkhhhkhhkkhrrkkrd 1 row dkkkhkkkkhhhkhkhkhkihhkhkkikkktx

table_id: 85
parent_table_id: 85
table_statistics: NULL
last_job_id: 0b4a6d50-3041-4664-9516-5525ee6d9f90
last_job_start_time: 2023-02-15 20:43:46
last_job_finish_time: 2023-02-15 20:44:46
last_job_ttl_expire: 2023-02-15 19:43:46
last_job_summary: {"total_rows":4369519,"success_rows":4369519,"error_rows":0,
— "total_scan_task":64,"scheduled_scan_task":64,"finished_scan_task":64}
current_job_id: NULL
current_job_owner_id: NULL
current_job_owner_addr: NULL
current_job_owner_hb_time: NULL
current_job_start_time: NULL
current_job_ttl_expire: NULL
current_job_state: NULL
current_job_status: NULL
current_job_status_update_time: NULL

1 row in set (0.040 sec)

HrF| table_id I XFK ID, T parent_table_id JARAIID, 5 infomation_schema.tables FFIAY ID
Y, MRBARHKXER, M table_id 5 parent_table_id 22HEE,
G| {last, current}_job_{start_time, finish_time, ttl_expire} 3 AI¥EIA T T EFIHFI TTLIESIIFHF
JARTE), SESREIERT IR, last_job_sumary SUEIA T £ — R TLESHHITIER, BESTE.
RRINITEL. KIMRITEL

« mysql.tidb_ttl_task RABE TIEEWNITH TL FIES. BNMNTTLESSBWIEDASNFES, &ZRFP
EXRTEERITHXLFESHER.
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« mysql.tidb_ttl_job_history RAIER T TTLESHIMITIAE, TTLESHALIERBHRTF 0 XR, U

—1T R

MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_job_history LIMIT 1\G;

e e | row ****kkkkkkkkkkhkkkhkkhhkkix

job_id: f221620c-ab84-4a328-9d24-b47ca2b5a301
table_id: 85
parent_table_id: 85
table_schema: test_schema
table_name: TestTable
partition_name: NULL
create_time: 2023-02-15 17:43:46
finish_time: 2023-02-15 17:45:46
ttl_expire: 2023-02-15 16:43:46
summary_text: {"total_rows":9588419,"success_rows":9588419,"error_rows":0,"
<~ total_scan_task":63,"scheduled_scan_task":63,"finished_scan_task":63}
expired_rows: 9588419
deleted_rows: 9588419
error_delete_rows: 0

status: finished

HA7F) table_id DX TR ID, [ parent_table_id AFRAYID, 5 infomation_schema.tables ZRHIAY ID X i,
table_schema, table_name, partition_nameﬁ?%ﬂ?qﬁﬁﬁﬁfR§QH§E§\ rE. 7XA, create_time, finish_time,
ttl_expire 23 BITR/R TTLAE S BVECIEERT(E), LERATEIFNT EAAT(E], expired_rows 5 deleted_rows TRRITHATT
S IRV TEL

644 FE\BEEBEIBTIAFREM

TILINRERERS S FEAEEMER. & METR—FER.
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gk
B %8R

FLASHBA®BLASHBACK
— —
< DATABASDATABASE
— — 1B
G
Bk
1)
TTL_ENABLE
— B
58
BER
OFF,
XHEE]
BARA LE
TiDB 7£
FLASH-
BACK &
A7 BN
HI%8
. It
B REE
EF
S
=1
TTL_ENABLE
— B
HRE
mAR
BINER

B TTL,
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6.4.6

Tl E

5t
Zf  1HER
FLASHBA®LASHBACK
— —
< CLUSTER CLUSTER
— — TO
— T0 <
— < TIMESTAMP
< TIMESTAVER
— 44 TIDB_TTL_JOB_ENABLE
&
BTE
BER
OFF, [&
B ZRAY
TTL_ENABLE
= B
e ERPS
IR
e

1 F RS

Bal, TR B TR

- ARFEIRRRERE TLEY, BEAMIGHRRNEFEIGRR,

- BRI BMRNRAZIHEAIMELI RN ERBE MRS A,

» NMRIEFFETHREIE S BN IRR, T HAEIR R MR AV B EUR T e /R R ES MR FBRFIEREE .
- WHERRKRRSINR, MREBIRBARERRAR _AGFFNRRE, M ESHEERFDMN

BNFRES, ZESHRMESREE T8 TR EZINFRIT, MRRPHBEERK, TLES
BRITAIRERTREE,

« TTL JC;ETE TiDB Serverless S28f _H{E .

6.4.7

= DL ja] &

- WNFETFIBTRIBREDERE R EBIR, EEBRFBBIESE/WIRZE ?

£ Grafana TiDB R H, MSIEIN TTL Insert Rows Per Hour iB3E T BI— /MBS EIH{ASUERIE, MM
B9 TTL Delete Rows Per Hour 1B3% T BI—/NAY TTLAE S 2 HMIFRAVEBIE S E, TR TTL Insert Rows
< Per Hour KKHEBSTF TTL Delete Rows Per Hour, UHBBIEARIRESTHIREVNEE, SIELEKS L
. @lu0:
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9: insert fast example

BEEIFENZE, BT M HRERIERBIIEHEBER, BISiEANSIERRERERO TTLESF AR
#wmER, WpREREIRN TTL MBREDEE R FERANEE, AR TLHNE—ETE, TELESE
KI5 RS,
o QNRTHIBR TTL RSBV IMTE A S 2 MR 2

Y Z=X E #R F TTL Scan Worker Time By Phase 5 TTL Delete Worker Time By Phase M TN, W R
scan worker & F dispatch JKZSBIET B BR K GEE, H delete worker B /D &b F idle JKZ, IB41%AR
scan worker 7E 55 13 delete worker SEAL MM BR T/, WMRUREBHZFEMARAEN, TUABERES
tidb_ttl_delete_worker_count RiZ S MIBRAY worker 212, f5I40:

Scan Worker Time By Phase Delete Worker Time By Phase

== begin_txn == begin_txn
check_ttl check_ttl

10s

8s = commit_txn s

di
0o - idle s

other
4s
2s s I
0 0s

:49: :50: :50:30

- query
— wait_retry

== Wait_token == Wait_token

1:51:00 11:51:30

- COMMIt_txn
ispatc}
— Wait_retry

11:49:00 11:49:30 11:50:00 11:50:30 11:51:00 11:51:30

10: scan fast example

5213, R scan worker B/ 8T dispatch BUIRZS, B delete worker IKEARETF idle BHYER, FB-4iHEH

delete worker [RI&, B scanworker 8 J91CH%, 5140

‘Scan Worker Time By Phase.

11: delete fast example

TTLESHFRBESHRMNSIEENREE. SEIHHAEXR, NS —NZMWEBIERERREERNT
B9 TTL Job BY1E . FAPRILAEIT EiBER mysql. tidb_ttl_job_history SRFIBTE —BIZIE1THY TTL Job ¥t
N —3K R,

. W] SEEBCE tidb_ttl _scan_worker_count F tidb_ttl delete worker_count ?

1. BJLASE O “GNfalFIBT TTLE SRR IRE LS 2 MR 2 7 REEIZR A tidb_ttl_scan_worker_count

<~ B2 tidb_ttl_delete_worker_count,
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FYil £ [k
2. MR TiKV TEMERZ, IBF tidb_ttl scan_worker_count BETS(E TTL{ES AiFHE NI,
BT S8 TTL worker M ER KEMIRKIES], FAAEZLREME 1i0B B9 cPu KIS Tikv RS
crUERAE, RIEARIZSMNER (FEEREME L, HE2EEE R 7L W EMERASM ) KA
tidb_ttl _scan_worker_count 5 tidb_ttl delete_worker_count, MTIZF TTL FEFIMIPREUERIIRE,
PR TTLAE S AT BERY 20,
6.5 FIALIEIER]

MAIBIERR —F S MUESHARER soU IBFHITIERILANIES), EiLsouiERESREITTIHE. &
AAERF soL iERIAY:

- e BASBNEIEENE, FAERT soL i EABERIXE,
- gE: ARIBEREFIRIEERETCHEN, BERTRFEZECESN, TE TR QL i, i
sQL BRI F T & BA R R AL 4N,

EXRBAPINAIEFH, souiBFARRIUBMER, AJUERABR soLIEFRTEMBIMNNARFNRES
1, FRAMERFGEERARRERKZ—,

6.5.1 SQLiBi%

KRN ECE. ERRBIRFAIZERDN soL i8i%,

6.5.1.1 CIEFILIEIER

PREPARE {prepared_statement_name} FROM '{prepared_statement_sql}";

S iR
{prepared_statement_name} AL IBIER) BT

{prepared_statement_sql} FARLIEIBA] sQL, AN FA6)SM G

{Re] & & PREPARE IEAJFRIBEZE R,

6.5.1.2 {EATLIEIER

MABERNCIERRFZEF IS, FAlt, FEER ST EARETER, # execute ERAAMAIEE
’ET_’O

SET @{parameter_name} = {parameter_value};

EXECUTE {prepared_statement_name} USING @{parameter_name};

28 iR
{parameter_name} Fﬁfbégﬁifﬁ
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28 ik
{parameter_value} AFRsE

{prepared_statement_name} FUSIEBRIBH, FHCIEMLIFIETPEXHBH—

{Re] &S EXECUTE 1B AR BE S (5L,

6.5.1.3 MHBRFALIEIER

DEALLOCATE PREPARE {prepared_statement_name};

W

= iR
{prepared_statement_name} FIAMEIEL R, BHICIEIILIEIEDPE X MEH—H

{Re] &% DEALLOCATE IBAIIRBE S EE,

6.52 fHIF
AL AERAMLIEER, TRERIIEFBEAZIER MES=RAE,
6.52.1 EiERA

flan, %gﬁi’ﬂBookshop NE A, id B 1 BPEEE,

{EF sqL &Rl :

PREPARE “books_query”™ FROM 'SELECT * FROM “books™ WHERE “id™ = ?';

BITERM:

Query OK, 0 rows affected (0.01 sec)

SET @id = 1;
BITERR:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_query™ USING @id;

BITER R

R e R e R e et L +
| id | title | type | published_at | stock | price
o - - e R il e el R i R i +
| 1 | The Adventures of Pierce Wehner | Comics | 1904-06-06 20:46:25 | 586 | 411.66 |
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1 row in set (0.05 sec)

EJ33] Java EigRl:

// 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.getLong("id"));
System.out.println(res.getString("title"));
System.out.println(res.getString("type"));

}

} catch (SQLException e) {
e.printStackTrace();

6.5.22 ARG

T2 {EFbooks & J9f5l, FEHH A — title JJ TiDB Developer Guide, type JJ Science & Technology, stock
< 79100, price J9 0.0, published at Jo EARIHFIETIE] BB EEFEE, TEEEMR, books RMERES
AUTO_RANDOM B 1, TEHEEE. MRMENBEABIBLEAR T, JUREBEAKIE—T 7THESZUIRBANNE
KIER.

A sQL B A KIERBIA0 T -

PREPARE ‘books_insert® FROM 'INSERT INTO “books™ ( title’, “type’, ‘stock’, “price’,
< published_at") VALUES (?, 2, 2, 2, ?);";

ITHERA:

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();

BITERR:
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Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_insert’ USING @title, @type, @stock, @price, @published_at;

BITERR:

Query OK, 1 row affected (0.03 sec)

{E£R Java FEABHE RGN F :

try (Connection connection = ds.getConnection()) {
String sql = "INSERT INTO "books™ ("title’, “type’, “stock’, ‘price’, “published_at’) VALUES
— (2, 72,72, 72, 7?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();

AIAEER, joc BREETMAEETWEGEY, MEFMHENAREFEFNERMGEIETMNLIR, &
A. BiFE, BESIENE, BAATINBIEERS wysqL Y, EZFiRER MysqQL)DBC Driver FIITFER,
HEIVAREAEFE RSHMVFGIZEDLED, MEERAZFIHENMLEER, (FEEXEIUTEER, K
FR1G7E JoBC T FHHIEFERSIHFGIBIEDNIRF, REMWERZR THRELE:

S8 ER EEFR= WERE
useServerPrepStmts mrAERARSHARTAEEAGSRE AEEEZSXEATLGIEIEQN true
cachePrepStmts EFineREEIRIEES) useServerPrepStmts=true A true

prepStmtCacheSqlLimit  FRALIBBEAIRAKR/N ( Bk 256 45 ) FIALIBIBRIKT 256 F/HAT  FRSLFRTIALIBIBRIA/NE
prepStmtCacheSize AIBBRARAEENHE (LK) MABEBEANERT 25 FZh  RELGAGIBIBEOHEE

TELERE A — AR R @ A1 SR J0BC IEIEFFHREE, LA Host: 127.0.0.1, Port: 4000, FF: root, ZEhE:
=, 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

It

RBEUNEBEANT -8, REEREAFTETBARIESR T EXE josc WS,
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BX Java ITRERE, AISH:
« SEENEURER j)pBC BB cruD N AHTEF

o G EIBEF Hibernate BYEIE crRUD N FAFER
» {§F8 Spring Boot M 2B EN R FE 7

7 ZNIEIREY

7.1 BREIR

AT LR, BN BIAGER sou RITHIER REBIBH T E 1,

710 FIAZE
T EIE ESEBookshop XN FAFE R SR I IR ER BB E RS S R AN A,
HEEARET ZR1, MEEMUTESITE:

1. B BUERESEEE (HEFEEM TiDB Cloud BX TiUP ),

2. & A Bookshop Rz FAf2Fr RUTREEMFN R BIZLHE,
3. DEEERIFENEURE (/develop/dev-guide-connect-to-tidb.md),

712 EEBEMNEIR

1E Bookshop M FATEFHIBURE L H, authors REFM TIEF(IIMEMISE, oA SELECT ...

TG IR M BB E S IR &,
£ MysQL Client FZ F IR AFMITU T sQLiBA):

FROM ... 1&

SELECT id, name FROM authors;

BWHARNT:

6357 Adelle Bosco

"
|
+
I
345397 | Chanelle Koepp
|
I
I
|
|
|
I

| |
| |
| 807584 | Clementina Ryan

| 839921 | Gage Huel |
| 850070 | Ray Armstrong |
| 850362 | Ford Waelchi |
| 881210 | Jayme Gutkowski

| 1165261 | Allison Kuvalis |
| 1282036 | Adela Funk |
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| 4294957408 | Lyla Nitzsche

R R e e +

20000 rows in set (0.05 sec)

£ Java IBES =P, PJRAEER— Author ERE INAIFMIFENEMER, RIFRIENRENEETE
M Java TBS HPEEGEMRIEREREFR A EE, F1a0:

- fEA Int ZELEFM int LHERVRUE,

« {FF Long REITSFM bigint LHRUAIENIE,

« {EF short LRV SFMN tinyint EERIFRUE,
. A string KRB EFM varchar FERYEUE,

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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Yl 2 R
- EREHEIEEEEZR, ROIBAEIT conn.createStatement () iIBAIBIE—/ Statement SEFINTER,
- SA/G1AMA stmt.executeQuery("query_sql") FiERFEHEBE R L —MNMUBESEIE R,

- BIREREMEBERIFTSFNE Resultset HR, BITIE[F ResultSet IR F] BAREIR B 45 RBRET R 1L
BIER DY Author EIFTHRE A,

713 WLERHITIHIE

BEHBINEREES, BERFAAEHRMEEER ? 7] U@L wHERE BRI E1RIILE TILE, MMmikE/AE
EERVED

a0, REERRSIERHPIRBE 1998 FHERFRK:

£ sQL A, BJBAfEFE wHERE FR)ARINTHEIERY =4

SELECT * FROM authors WHERE birth_year = 1998;

T Java FBFME, PJABEIEE—1 soL RAEBTHINSSHRNBEERIBT R,

KBS HHED sQUER SR BITFR—ME, ERXEAR—IMHFNER, BAXSLNAEFTFRE
9 sQLiE A XL,

ERIB XL E |, NiZEMPreparedStatement SRECE BRY 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.getLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

return authors;

714 WERETHF

{3 orDER BY B A)F] AL E N4 RIZIBHASER A NHITHER.

a0, BJLAEIT FEAY sQLiBRAIYT authors FRAVEUIEBIZER birth_year F31TREF DESO HEFF, MIMBZIRE
BIERIIE,
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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.getlLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));

authors.add(author);

}

}

return authors;
¥
ERERIT:
R i R it +
| id | name | birth_year |
R e e R et +
| 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 PREIERLEREE

MRFELBLINKIEERRLIFDER, JUER LINIT IEFRGERERIREIMICRE.

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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10 rows in set (0.11 sec)

BEMBRERERMELN, EEALLIMTIEAZE, ERNMEMEESRE, X2 FIEUEEN LINIT F6)
BT ERIER, (RETLAET TopN F Limit FHEE T TRES AT,

716 BEEW
MRMFEEBRFHIBRAE R, MARIBHEIE, ReJLUEITEH crour BY BRI S RBRERE, 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 EBIERSh, TELEIRERRSF: T HMR SR, 1¥15ES%E crour BY REERH,

72 BREREN

REEHE, NMAEFFEE—ITERNIRERRISHKRIEE, XAOHMERE]ET JoIn EEF MK S 5K
RIBIEASE I,

7.2.1 Join ZEHY
LETS G EAEOAR Join BOEFZHEEY,
7.2.1.1  P93EE INNER JOIN

NERANE AR Rk O LA EE R ERITT.

flgn, BEMERSIRS PIERZE, FEFFREMERR authors 5HFEIFETR book_authors #H1T
EH,
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table 2 ////

e _

INNER TOIN

R —

12: 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

13: 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

14: Right Outer Join

7.21.4 3 XEE CROSS JOIN
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HERFMENIN, ARZEPFAERMARZER (XBMA “BFRER ). RRERFICERD
B—FRIERMERNABICREER, IRERMWICREA m, BROICEB 0, WEREPFZTE m*n
FitxK,

7.21.5 Z % ¥ LEFT SEMIJOIN

EYNBUBEETE SQLIEEEME E AR LEFT SEMI JOIN table_name, {BEERERITIHXIEE, FEEERMML
245 semi join EANE RIIEMN JoIN BREKIAFIEES .

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

FHHMIBEESIF T =MENNRERESEL, MUESBEMEERNBIEESERZRKEFSIEN Join EiE
EW1T. (REIBAEIT EXPLAIN BE)SREBEIBER T RIMEXFH1T Join,

* IndexJoin
* Hash Join

* Merge Join

MR LM LN EIBERRL R B REBREMN Join EIEZEMIT, RIBILAIEIT Optimizer Hints 53 il T 2]l B4R 2=
{EAEFR Join EiEERIT,

B0, {BRi% E XN PRI EES A RE sQL £ Hash Join BiEHITER, MMLERHSHEIRBXFEE,
{RBTLATE SELECT XBFFE ML Hint /*+ HASH_JOIN(b, r)*/ (GEE: MRRBZHMNTHIR, 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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T E x
7.2.4 Join lliIFF

EXRII SiaEH, 24ANRM oin BARBRERL, M join IRITHEINEZENRES oin WIFEX, F
B EHE FE(E FH Join Reorder EJERIATE 2 NNRFHTT Join BUIRFE,

LRI EEEIR Join IFFHEARTSIFRT, (ReJUA{EF STRAIGHT_JOIN iB;& 1L T $53E FEE 58 F3% B8 FROM FA)ER
FERRMIF ML S &I,

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

AERN AL IIBERRFEIRTNEE,

7.3.1 1A

EHEREES —MEEFR oL RIAX, BEIFEN, JUE—IERIFERZI-IEENERS
%O

TE4F M Bookshop RIFE S ffiIit F &R NE:
732 FEIEES
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),

« ERLERICEFIRERIYFEE, S WHERE t1.a > (SELECT ... FROM t2),

733 FEIENHE

— &SRR, LS FERD IKELKFEE ( Correlated Subquery ) FITE X BXFZ 18 (Self-contained Subquery) H K
%, FUBTBENTXIAEXFERGIERRNER 11,

RS AR FERMNKIBEET FERSTRESIA TIHNEERII,
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7331 ZBXEKFEI

WFRHFEEFEREBRIEER (/>=/</<=/=/1=) BIFRX LT XK FEBNS, REFERRIFEHT
—R&EW, FIBREEEERMITHUMBRESBERAEFERNRENEER.

Blan, BEEH authors REPFR KT 2ARFHFIER, vJLUOBITIE FEEE D EERIRIERIVIRIEL
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;

BITERR:
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

HFEEEMNAMESHERAMER THEXEKIFER, FIREEFESFEETRENSNERUKFE
FFEORITIERE, Re]ABEE FIEFEWRXBNAAEET R T EESHSIIMAT,
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734 KEXFEIH

WFRBEFEWNS, ATAENTFERSIRIEERNT, FERFENINEEBRINE—1TEHRIT—
B, HMRRFRRIEERRE—TANER, BAFERBIWNIT—THR, ISHERNFTERRE
EN[:NIEIE NI N

FEAIET IR, FHBREESSWNKRKFEREXRERK, UARITIHIEE LREERNE,
fan, RIRBEEHBLEATHERRMRFRIFIIFEMIER, souiBRRIUX#HE

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

Tl BUREELIEZ squ IBERIRRFE LT IEMNHY 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 ¥ REEIE
- FERMEXPMRIL
- XBXFEIREXRE
- FERRMAEARSE
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T ER
74 DUIEE

HEMERMBERAN, FEFLEL 901" WANREBIFMEZMED,

741 WERERHITHT

EFUEIEESD, AR LIMIT IBAISRSEIL A T1ThEE, BN TEaE EWN TR

SELECT * FROM table_a t ORDER BY gmt_modified DESC LIMIT offset, row_count;

offset RIRICIRICTKEN, row_count RNEITICREL, FRIL 29, FEBIEEDNSZFF LIMIT row_count OFFSET

< offseti&i%,

PRAEBRIGER AN ZEREMAHF RV R REIE, A7 TTERIEARERNZE1T oroeR BY IBRIIEEEN
SEROHAFH.

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;

EEA Java AN AEFE, BIRERMAEIRZERZIFSE TS page_number F1E T1AVENIB SR 4] 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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Yal &=
TR, REZ(FER WHERE id BETWEEN start_key AND end_key iBA)E{HE N9 HIBUREIR], 1EIEUER,

eI UEB EETTEHFHNDFER, SSIUSMERIEEH,

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"));

225



Tl E

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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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,

227



17
\Y 14 —
Tl £ Iz
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;

R
% SQL R AR RIFHE (TableFullscan) FNHIT, SBIEERKN, EWRESTIE, LEAAIE
{8 F8 TiFlash FE1TINE,
ERERWMT:
et R et R e A +
—
| page_num | start_key | end_key
— | page_size |
R et L R A +
—
| 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 |
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| 29 | (0000000004002523918,0000000000902930986) |

<> (0000000004147203315,0000000004090920746) | 10000 |

| 30 | (0000000004147421329,0000000000319181561) |
<> (0000000004294004213,0000000003586311166) | 9972 |

Fommmmemeaa e T N
—

30 rows in set (0.28 sec)

RINBZMIFRSE 1 ST ERIFRBETDICR, FTBAHE EREE 1 DI RRY start_key #ll end_key 1A sQLiERIZH,

SELECT * FROM ratings

WHERE
(book_id > 268996 AND book_id < 140982742)
OR (
book_id = 268996 AND user_id >= 92104804
)
OR (

book_id 140982742 AND user_id <= 374645100

)
ORDER BY book_id, user_id;

EE, RER—IKENR, ZEMRNEH I ERR SELECT BRAE X,

- BEAERIUNAF RRELENFERAEE, #MRIERERNBBFEREAENT S,
- BRI ERERNEX AME, FJAEEREWEMELERE,

752 GIEME

ETENBRIERES T, AJROEE ReATE VIEW BEIRFENMRANEXMEWEX HRE, HiEEWT:

CREATE VIEW view_name AS query;

HEE, SIENNERMAESERNUERRER.

BIgn, EZFEESIEH BETHR, @B JoIN IBA)IZER books R ratings REIWE THBFIIFDHIHFET
R, ATHEREER, AR ZEBEAIEXA—ME, souiBAWTAR:

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
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il B R
LEFT JOIN ratings r ON b.id = r.book_id
GROUP BY b.id;

753 EiEME

MECETTAE, EeIER sELEcT IBAGREIE—MRBIER—H#EnNE,

SELECT * FROM book_with_ratings LIMIT 10;

FIBEEERTERMREEDN, SFAERTMOIZMERNE XK sELecT iBF), #HMAITRABHNE
A,

754 FEFE

B BN SR E PR E RS2 ALTER VIEW view_name AS query; iB&i&, RBILAEE LA TAEFMANTHMAE
By “EHT

« 5T DROP VIEW view_name; 1ERIMIFRIBFLE], BB@EiT CREATE VIEW view_name AS query; 1BAIBIZEFTE
A KREHRAE,
- {#F3 CREATE OR REPLACE VIEW view_name AS query; iBAIEECHEFENEZME,

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.1id;

755 FRENIEIMEXER

7.5.5.1 {3 SHOW CREATE TABLE|VIEW view_name i&f]

SHOW CREATE VIEW book_with_ratings\G

BITERRM:

kkhkkkkkhkkhkkkhkkhkkhkkkhkkhkkhkkkx ’I. row *khkkkkkkkhkkhkhkkhkkhkkhkkkhkkhkkikk
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"
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character_set_client:

collation_connection:

utf8mb4
utf8mb4_general_ci

1 row in set (0.00 sec)

Tl E

7.5.5.2 ZE1H INFORMATION_SCHEMA.VIEWS 3%

SELECT * FROM information_schema.views WHERE TABLE_NAME = 'book_with_ratings'\G

BITERM:

*kkkkkkhkkkhkkkkhkkkhkhkkkhkikkkiik 1 row *kkkkkkkkkkhkkkhkhkkkhkkkhkikkkhkk

TABLE_CATALOG:
TABLE_SCHEMA:
TABLE_NAME:
VIEW_DEFINITION:

def
bookshop

book_with_ratings

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’

< FROM “bookshop™. books™ AS "b" LEFT JOIN “bookshop’. ratings™ AS
< . book_id"® GROUP BY 'b".'id"

CHECK_OPTION:
IS_UPDATABLE:
DEFINER:
SECURITY_TYPE:
CHARACTER_SET_CLIENT:
COLLATION_CONNECTION:

CASCADED

NO

root@%

DEFINER

utf8mb4
utf8mb4_general_ci

1 row in set (0.00 sec)

'rY ON "b’.'id'="r

75.6 HIFRILE

JB31d DROP VIEW view_name; i&A)H] AR E L L1209 E,

DROP VIEW book_with_ratings;

7.5.7 [EPRME

RTERY, Re]AEERIESEXEEPRNAEETHT T #E,

758 ¥ REIEIE

- RE
« CREATE VIEW iBH]
« DROP VIEW iEA]

+ F expLAIN BEEF L EIRY sQL HATIHX!
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i8R
7.6 @At

IGBYR AT CA#R N I B — T E BB RERIKRAK,

{BRig A EEFNEBookshop MASPRFRIER(N—LER, FTREFERSSNENR, MXLEBHFTERE
RN RFRERIIR, ATBIEL FEAY sQL EHEIM authors TR R H R FKEVAN 50 (IFRIF AR
%O

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;

ERERIT:

R e e +
| id | name | age |
R ket e it i +
| 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 |
[ L Fommmm o +
50 rows in set (0.01 sec)

ERIZ so URFRKWERE, FEEFXIMERNER, UMERLNEREBHEMERIXAKIE, 0
REA—MBIRERHKITEFMENIE, FLIEILRN, FEERNMBEEZAEARIECENRER OB, M
BrigeE—#ERNERZGMAIBREILRT, EFE LA XLEREERRHEITEE,

761 GIEIRATER

AT HBXLEFPEERWFER, FIBIEESIATIGIRINE, NTFIaRRIPFHORIGRERMS, &
SEREERN—RNEGFENFEILEZ2ANKRINR, ARPEFELREERRNESSFREERL
BIRRATL,

7.6.1.1 lfAfERERY

EH B ENIGR R ARt RINEFIGET R :
- RitlEERRORE XFIRNIBIBRINEHBISET N, ERTFEESIERNPEEIE.
- 2B RMRE X BN L IEESEE TN, RABIBERIWHAIESTN, EATEESESAMN
FRE) £ 1E,
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i8R
76.1.2 BIEAMIGER

ECIEAMIERRAT, REELHFIEFIEER PN L CREATE TEMPORARY TABLES X R,

£ sQL H, iEB3T CREATE TEMPORARY TABLE <table_name> iEG]JRIEIGATR, BERIAIGETRAVER HAHIGRR,
EREER L FIRIEFTAE,

CREATE TEMPORARY TABLE top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
);

HEOIRTIGRRE, {RETLAEIL INSERT INTO table_name SELECT ... iEf], ¥ LATIRBIMERS AR
MR 1 22 A Il B 2= =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;

BITERR:

Query OK, 50 rows affected (0.03 sec)
Records: 50 Duplicates: 0 Warnings: O

1£ Java FREIE A G AT REVRBIGDT -

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)
);
"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
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") |

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;
ey

while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

7613 BIEEFIERR

TEsQLA, fRETLAEIIINE cLoBAL KBFRAEBIRFIEIEZME 2B e R, ClIELB IR RN YVNERE
ON COMMIT DELETE Rows {&ifi, XREFIZEFHBRIVFTBHIBITIRES S EREHMER,

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;

EN2BIRR RS ALER, MEESFHEE, MUIUET BecIN EXFPESHAE., BNEANEIRTE
INSERT INTO IBRIFITIRELBEMRIE, E A Auto Commit #HIL R, INSERT INTO BRIMIRITLER, ESSBEMMIR
2, BEER, 2EIGRNRNIBIEEHEST.

£ Java PIEALBF IR RE, REEIG Auto Commit XL XA, £ Java IBEHH, RETIET conn.
< setAutoCommit(false): iBRIRILIN, YIRERATME, PILAEIE conn.commit(); ENHIERE R, TS
ERXHBEVER, EESTEPRNLBIRRRAINEIRE S #ERR.

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,
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name VARCHAR(255),
age INT,

PRIMARY KEY(id)

) ON COMMIT DELETE ROWS;
oy

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;
DM

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;
iy

conn.commit();

while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

762 BEIRINRER
BT sHow [FULL] TABLES IBRIR]LABBRIEZLIBNLBIEMNER, ERLEEIKItIGRRNER, Tl
EEERN 8B H{UR information_schema. INNODB_TEMP_TABLE_INFO RAXRERIGITRINEE,

g0, {Re]LATE table JIR PR EFEI £ /F 1T 3R top_50_eldest_authors_global, BB L EZEFEF
top_SO_eldest_authorsiE°

g Fommmm e m e oo +
| Tables_in_bookshop | Table_type |
R it Fom - - = +
| authors | BASE TABLE |
| book_authors | BASE TABLE |
| books | BASE TABLE |
| orders | BASE TABLE |
| ratings | BASE TABLE |
| top_50_eldest_authors_global | BASE TABLE |
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| users | BASE TABLE |

R e e R R +

9 rows in set (0.00 sec)

763 EiflEAtR

EleREEMEZE, (RER]AMRYN —REER—F I RETER:

SELECT * FROM top_50_eldest_authors;

(R BB 2R0% R e R PR 8RS | AEMRII E R S

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;

SUEBMAAR, ENIERNKRHTERN, FEBRTESARERAERNRIIBE R, MIRERMMIERERS
REVEE, E—EEAT, XSFEMRRESERNNE,

764 MFRIGETR

Kl REAREERBERBFENREMEHITENFIE, 2RENRESSERESENBREIE,
BRREMKAKRE, FEFIHER,

{RBTLAEIT DROP TABLE 3X DROP TEMPORARY TABLE iBRIFHIMIFRZAHIGRZE, BI40:

DROP TEMPORARY TABLE top_50_eldest_authors;

{iR3E BT LASEIT DROP TABLE 3X, DROP GLOBAL TEMPORARY TABLE iBAJF iR BIGEtR. Fla:

DROP GLOBAL TEMPORARY TABLE top_50_eldest_authors_global;

7.6.5 PRI

KT TR AT AT RINEE LAY —LEFREY, (RA] AEIE HiESE AP RS B ith T SR E TR
FRAMERRSBY/NTIHIT TR

766 ¥ RHIE

- ImEYER
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[/ —

Yl 2 R
7.7 NHJFJIAR (CTE)
BT ISHEME M, ERESSHIKIA 2000 (THER sQLiER), HRESXKENBRENSEFEBER
E, P squ AR ARIESR,
AERIEMNTHPEZN B T NFAERMEEER, BN BT NFAERIGRRREFREEEER,
EX—/NTEHAP, BNBEINHIBELEFHNARRRIAR (CE) 1B%, ER—MENEENERTHER
#7EiE,
A EIEEE S2 35 ANST sQL 99 FREERY cTE R EB TSR, MARRAFALXAZRF DBA RS E 2551848 sqL Y
WER, ERARDATR]LEIPME,

771 BAXRER
PNHRFTAR (c1e) 2— NMETRIPRE)LERE, BEBTE sQLIBAIPSIAZIX, 28 sQuiBIMAiEMHSMITH
R, EFYFIBEPILGBEE wiTHiERERAHERRIAR,

PNHRFBIANAICAS A IER T8 TR,

7711 3AEEBIIRY cTE
63380 cTE AW T IBEHITE N |

WITH <query_name> AS (

<query_definition>
)
SELECT ... FROM <query_name>;

fIgn, BB RFEKLN 0 ERDBIREIL SV HEE,
£ sQu A, BIBAFFIEET Z=ANTI S ARBIGIF R BAF sqL iEa):

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;

ERERMT:
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R et R el e il R +
| author_id | author_age | author_name | books |
[ [ S e Fommme oo +
| 1238393239 | 80 | Araceli Purdy | 1
| 817764631 | 80 | Ivory Davis | 3
| 3093759193 | 80 | Lysanne Harris | 1
| 2299112019 | 80 | Ray Macejkovic | 4 |
R et et R +

50 rows in set (0.01 sec)

£ Java FRYREIEDTF :

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.setld(rs.getLong("author_id"));
author.setName(rs.getString("author_name"));
author.setAge(rs.getShort("author_age"));
author.setBooks(rs.getInt("books"));
authors.add(author);

}

return authors;
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XA, FIBARIBRA “Ray Macejkovic” BIFEE T 4 A4, HE@ET (e EHR THAIX 4 ABRHEENTS:

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
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.id
)
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

ERERWNT:

R e R R +
| book_id | book_title | average_rating | orders |
R ke R e i R et L +
| 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 |
B i S e oo +
4 rows in set (0.06 sec)

XA SQLIBER], EXT=/NCER, cERZEER | #1TH R,
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$C7E CTE R books_authored_by_rm HHIFIZIEE ({EE 1D 7 2299112019 ) FT4R 5 B B & H 3K, 9*):7_
books_with_average_ratings ¥l books_with_orders F4 FIE H XL BRYEHTELFIITEL, FEE T JoIN
BAHITLE.

{BEfRIERBMIR, books_authored_by rm FRIEEREMIT—IX, FIBIBESARFE—IRIGEZEI EiRAVLE
BR#ITLETE, 3 books_with_average_ratings Fll books_with_orders 5| FAR & B & M1z IIE AT 2= 18] 2 A SR EXEK
=,

iy
WEIAE CTE BIARITHREARSH, {Re]UAERANERGE() hint, 15 cTE FEIRRERIMNEFEE,
AL IR EHITHE,

7.7.1.2 &I3AY cTE
BN AHRRBAN T UFERN T EEHITENX

WITH RECURSIVE <query_name> AS (
<query_definition>

)

SELECT ... FROM <query_name>;

EEAREZ BR O F R8T E )3HY CTe L —4H3ERARREN

WITH RECURSIVE fibonacci (n, fib_n, next_fib_n) AS
(
SELECT 1, 0, 1
UNION ALL
SELECT n + 1, next_fib_n, fib_n + next_fib_n FROM fibonacci WHERE n < 10
)
SELECT * FROM fibonacci;

EWERNT

R R et R el +
| n | fib_n | next_fib_n |
Fommm oo Fomm oo R +
| T 0| T
| 2 | T T
| 3] T 2|
| 4 | 2| 3]
| 5] 31 5]
| 6 | 5 8 |
| 7 8 | 13 ]
| 8 | 13 | 21 |
| 9 | 21 | 34 |
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Tl E

| 10 | 34 | 55 |
B Fom - B +

10 rows in set (0.00 sec)

772 ¥ RRIEE

* WITH

7.8 1RENEIALUE
7.8.1 Follower Read

RERENBER Follower Read FEFFEE A M INEE WA %,

78.1.1 &N

FEFNEIRES T, BUERDA Region HEAL, NEESEHTAENT R LEHITEFMEN, — Region FJAFE
ENEIAR, BIEAX D F— leader FIB /™ follower, = leader EMIEIE L £ TLET, I IUIEESBHIERS
EFE follower,

ZHANBERT, FABIBERSER— Region Y leader FiEE IR, HARZPEFEEIZEINS Region S leader
HIRZIKAN BN RRIZEVL BT, /3 Follower Read TIBEFT B R PR leader BT, FHIBIITEZ 1 follower
Z ey nE, EEMEABRKRRNELEEN.

7.8.1.2 {AIRH{EA

7.81.2.0 LIRS

{/R =] BATE TiDB Dashboard ;7 & ] #L{¢ D1 = BT el R 1L A 735 D AR RO N A 12 5 R B 1Z7E = Region, {RE]
BLOBITAE T HEARIEIEHE 1 1123 Read (bytes) BY Read (keys) BER B FEIRENIN Region,
MEEZNMHEEFERSOE, Re]UBS IR EpBAEETHITE—HIE, WMENNBEFER LR
2T O e

WMRIZEARMREEZBR R E XML EBRR, ReTAZL8BIT Follower Read TNEEIGIREVE R BIFHI T2 &

1591721 follower region,

7.8.1.22 ALEEIEHRIOERERIER

NRFNBIREESHRBMX KB LHEFOEELN, —1 Region WAREIA D HEARBRIM X S HBIRFR L,
LEAF =] BAIE IS BE & Follower Read JJ closest-adaptive BY closest-replicas IS HBUREM E M H BRI EIE
IDHITIRIRIE, XM ARIEFRISIRERERFIREAH, BERRIEFISE Follower Read,
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Fil £ =
7.8.1.3 FF /3 Follower Read

EsQLA, {ReJAETE tidb_replica_read & ( 2XiNJ9 leader ) iR E JJ follower, leader-and-follower,
prefer-leader, closest-replicas B¥ closest-adaptive JF2¥EEEHEEZERT Follower Read THEE :

SET [GLOBAL] tidb_replica_read = 'follower";

{RBT BAIEIT Follower Read A THRIZEEME S T,

FEJava IBEHH, 5JAE X — FollowerReadHelper ZEFFFH 2 Follower Read INEE:

public enum FollowReadMode {
LEADER("leader"),
FOLLOWER("follower™),
LEADER_AND_FOLLOWER("leader-and-follower™),
CLOSEST_REPLICA("closest-replica"),
CLOSEST_ADAPTIVE("closest-adaptive"),
PREFER_LEADER("prefer-leader");

private final String mode;

FollowReadMode(String mode) {
this.mode = mode;

public String getMode() {

return mode;

public class FollowerReadHelper {

public static void setSessionReplicaRead(Connection conn, FollowReadMode mode) throws
< SQLException {
if (mode == null) mode = FollowReadMode.LEADER;
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_replica_read = ?;"

);
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 = ?;"

),
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stmt.setString(1, mode.getMode());

stmt.execute();

TEEEEAM Follower T s i BVEIERT , 181 setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER
< ) AiETEYEB] session FFIBBETZTE Leader 19 52 F Follower T3 ;233 1T 52 X189 Follower Read THEE, LiEiZHA
FE, SkERIERBIE,

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.
Random random = new Random();
for (int i = 0; i < 100000; i++) {
Integer birthYear = 1920 + random.nextInt(100);
List<Author> authors = this.getAuthorsByBirthYear(birthYear);

System.out.println(authors.size());

public List<Author> getAuthorsByBirthYear(Integer birthYear) throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("SELECT id, name FROM authors WHERE
— birth_year = ?");
stmt.setInt(1, birthYear);
ResultSet rs = stmt.executeQuery();
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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7814 ¥ RIENE

* Follower Read
. MR o) AT
+ TiDB Dashboard ;7 2 =] f{¢ T1E

7.8.2 Stale Read

Stale Read /& — FPiZENA EHUBARAAINLAEI, 18BIT Stale Read TNBE, {REEMIETE BT (8] 22 B (838 B I 15BN [z AY
REEE, AMERIERE —RFEREBLSWHREMIZIEBENIEIE, SfER stale Read B, FHEIEER
INSFEVLER — RIS RIZENIE, BLENAMEREFRRIANT SRILIEEE

ERFRAERST, BREREFNIZRAMEDESEFIBUREZ PF/S stale Read TNEE, MRIRHINATE
FARBERZ1EZIESIRRENIE, 1B EF stale Read, BNIZBIRIEBIETTEERRRFTHINE ARIENIE,

FIBREERMB TEARS. BSEA. FERI =LA stale Read INEE, B TFRGE—HITNA:

7.82.1 5IA
fEBookshop AT S, {ReILAEE FERY sQL BRI &M &MV BERENIMME:

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITER R

R ke i et Fem e e - - - Fomm - +
| id | title | type | price |
B R o e e e oo e e e e e oo Fomm oo +
| 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 |
R R R et R +
5 rows in set (0.02 sec)

E TR ( 2022-04-20 15:20:00 ) HYFIZRA, The Story of Droolius Caesar XA /N B4 F9 100.0 TTo

FUEER, ZRREAMIABRIIOE, FRMEL FE QU IBTFXABINIESET 150.0 7T,

UPDATE books SET price = 150 WHERE id = 3181093216;

BITERR:

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0
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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 |
B R o e e e oo e e e e e oo Fomm oo +

5 rows in set (0.01 sec)

MBRAERNIIEARFAVEIE, °IILFENEIEEE stale Read INBEE R M F] BEE L HARV[H L EIE,
R AR — BRI SR E £ RAVEER

{RRIRE Bookshop MARTEF A, AR HETIRIIE, A BEMBHLMEHRITER, REAFPER
TEEREFEIIE T BN A FZREENAINIZES, PICAEE Stale Read BENI R — T RAMANBTHE,

7.8.2.2 BAIEKR!

TEsQLH, {REJUATE LIRMIRIEIEEA L ARIN_E AS OF TIMESTAMP <datetime> iEEA)EBIIBEEMNESEZ
XA PBEINHE,

SELECT id, title, type, price FROM books AS OF TIMESTAMP '2022-04-20 15:20:00' ORDER BY
<> published_at DESC LIMIT 5;

BITERR

Fommm oo g e e e e e e e e mmm oo Fomm oo +
| id | title | type | price |
R R R et 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 |
R e et L +

5 rows in set (0.01 sec)

bR T IEERRRRIRE RS, (REET A

- AS OF TIMESTAMP NOW()- INTERVAL 10 SECOND FR7R1ZEY 10 ¥ RIS FHIEE,

+ AS OF TIMESTAMP TIDB_BOUNDED_STALENESS('2016-10-08 16:45:26', '2016-10-08 16:45:29') ¥ /R~ 1&
BY7E 2016 £F 10 A 8 H 16 52 45 73 26 ¥ 2| 20 FPAVAT B ST EI A R o] BEFTHVENIE,

« AS OF TIMESTAMP TIDB_BOUNDED_STALENESS(NOW()- INTERVAL 20 SECOND, NOW()) TR/R1EEX 20 #aiZIEL
EREY BISEEI AR P SEFT RV AR,
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FEIEMNR, IREMTE)E A 8 EA TR R et T HeiatE, Lo now() BKIABRRZIFD, HEE
BEXRKEN, EERNSHE, FHI0Now3) BHEIER, FBESE wysqL X4,

TEAR BB L BB E S P S RhIREUEHITEIW, BIBEMRSRZAISHRE —/NERATE), XERAT(E]
HEFR FGC Life Time (BKIA 10 280, BRHIT cC BY, G LA X FiIAT (8)8 Z1%0 (8] B EARI{EE A GC Safe Point, Y0R
X 1%2BY GC Safe Point ZBIEUE, FElBUBESIRU THIR:

ERROR 9006 (HY000): GC life time is shorter than transaction duration...

NRBHMREBRE—MRRONETR, FABIERESRIINTHIR:

ERROR 9006 (HY000): cannot set read timestamp to a future time.

£ Java PROREIGO T :

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooks() throws SQLException {
List<Book> books = new ArraylList<>();
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;
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);

}

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) {
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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;
DM
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"));
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 (topSLatestBooks.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();

247



Tl E

+ top5LatestBooks.get(0).getPrice

n

System.out.println("The latest book price (after update):
— )

// 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 ] LAB EIEIT Stale Read 1ZEXZ! T E #F1Z BIAYHM & 100.00 T,

The latest book price (before update): 100.00
The latest book price (after update): 150.00

The latest book price (maybe stale): 100.00

WARN: cannot set read timestamp to a future time.

WARN: GC life time is shorter than transaction duration.

7.823 EEL5

18T START TRANSACTION READ ONLY AS OF TIMESTAMPiEf], {Re]UAAB—MEFHAEREMNRIEES, %5
£ B TR 7 B (8] SRiE B L5,

7E sqQL FREY/RAIGN T :

START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

ZHEE sqL BRI PBEEAIMNHE, &I The Story of Droolius Caesar XA BHIN &L B B F Z BRIV 100.0 TT,

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITER R

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 |
| 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)
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| id | title | type | price |
R it e 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 ke R e L +
5 rows in set (0.01 sec)

Elava i, AIAEEX —NMESHITERZE, BHBESERA stale Read AR LTI RM TR IE,

public static class StaleReadHelper {

public static void startTxnWithStaleRead(Connection conn, Integer seconds) throws
> SQLException {
conn.setAutoCommit(false);
PreparedStatement stmt = conn.prepareStatement(
"START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
)i
stmt.setInt(1, seconds);

stmt.execute();

SRS 7E BookDAO YT X —MBEITE L FF /2 stale Read TIEERY TS5, EHZNBNRFNBETR, BEFR
BEESWIEGFRI AS OF TIMESTAWP,

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;

"y
while (rs.next()) {

249



T ER
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;

¥
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 = topSLatestBooks.get(0);
bookDAO.updateBookPriceByID(book.getId(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();
System.out.println("The latest book price (after update): " + topSLatestBooks.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());
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L TRRERE S

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 iBf], {Ru]UBHRIESH T —IMEZEENETEE
[ EA RIEES, ZESBESETAIRHA07A B RIZEA IR,

g0, =ICliEE FEIXA sQUIEE A BIE SRR RIEMRR, 81T As oF TIMESTAWP BRI FF /B AETS1EEN 5
FORIAIA SR E4E Stale Read TNEE,

SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

AUEEX—IMESZHNTRE, FHRESRA stale Read TSI EM TR E,

public static class TxnHelper {

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;"
);
stmt.setInt(1, seconds);

stmt.execute();

YR JS1E BookDAO K FATE W —NEIT B ZFF /S stale Read TNEERY 3%, EHZASHRFNBELR, BER
@Egl’ﬂlﬁ’cﬂqﬂm\\bﬂ AS OF TIMESTAMP,

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(
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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.");

} else {

throw e;

}

return books;

7824 =IEEF

AZFIEZRNABEHRE, FIABRBESIAT —AHBARLALE tido_read_staleness, RALE
tidb_read_staleness A FIRE S RIS IEAFIZNMAELHRIETCE, HHREXE Hint, FRE R
SESSION,

ESIER S stale Read :

SET @@tidb_read_staleness="-5";

teal, MR EZLZEMEIRER 5, FRIEERE s DIESEERA, RIE Tikv B0E TiFlash BB RH LR E
BWAIBAT, &R RATREHE— BT A B,

KA TEZHHRY stale Read :

set @@tidb_read_staleness="";

£ Java FR/REIEATF -

public static class StaleReadHelper{
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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();

7.82.5 ¥ RIENE

« Stale Read THEERY(FE Az =
- {$5FH AS OF TIMESTAMP 1E;£1ZENA 43R
BT RSGTEIEENF IHEE

7.9 HTAP &Eif

HTAP /2 Hybrid Transactional / Analytical Processing IR E, EHRENX £, BIREFEEET AR FHE LTI,
R MmEIRFE S EEFEE| L5 J9 Transactional Processing 1 Analytical Processing FINERSY, MEUBREEMNRGE
8§12 AT EL R B LAE RE NI N D AT E 18, e 2R EN°] AR RIB R S 2 T FFEREE, XA KE
L THBFEEMEIE, HEEILAFPEREHRESMNEIRHEITON,

ELANBUEESD, BNAEERELSSEIEMNITEMESIZ kv SEESIN 2= 09577455 2 TiFlash
BMEFESIZE, BUBTEITHE Row-Store) 5317F (Columnar-Store) BIRN 772, BHIES, RiFE—EM, 1TEIE
LLESSIE oLTP IRILAL(L, PUTEN ATEL S ITALIE oA IR IEBEML (L,

FRIRRIEEETHR, BENATHNFRAEFABIEERN HTAP 827], FEAFE— LM AWM ER HTAP BE
TIE RS LR

791 FUIBES

FEFaZAl, RRIBAEL tiup demo GRS S ABIMAERIRAIEE, F190:

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
<> orders=1000000 --host 127.0.0.1 --port 4000 --drop-tables

3X{5 A TiDB Cloud HY Import INEE S A\ RS R IF R R GIEUE,
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\1 V4 e
FYil £ [k
7.9.2 BOEE
EEREIRER, MR THETEHEBEMEEEICRIEBIE, EBCIIBNTRIH, LPBEFEHF W SIHEEIN,
BJEERBEN B ENEIEHITHN, ERBHIBFELHH—THZEFRE,

ARERZHNETHH, EENATHNAERARSERRSTRIENREER, EENEXANERZRT, [
ARFEFEZSINMRSEUNERLEE—NTERSHR, FIM: FEENE-—FBNITRENNELEEBEMT
2, WREABTABNAEITRERIEHIT - RARER sun, AR sun ERICEE—EAEBFRNEN
FER R AE N

AT HERP#HTILESN, FHTEORKINGE, EORBNE—TRRRERHTETHRELRNESD, &
ETFEMNRSER, BORBENAETETRENIAZERERERSHNBITHIE.

5RERIEMN, BORBEERANBRERE —EBEEMEE:

SELECT
window_function() OVER ([partition_clause] [order_clause] [frame_clause]) AS alias
FROM

table_name

7.9.2.1 ORDER BY )

fian: TR AREE &L sun() BHH R IMIRREM E A BT RENHLEBNDH

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() BREXSTE OVER F A =i FRiEiT orDER BY FRIFEERVHEF A INIRIAF B HITRIM, RMAVERMT:

2015-11
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| 2015-4 | 8 |
| 2015-8 | 9 |
| 2017-11 | 10 |
| 2017-5 | 11 |
| 2019-5 | 13 |
| 2020-2 | 14 |
R R +

13 rows in set (0.01 sec)

Tl E

BFRIMBIEET —MEM AR E], N RiHTRENTAREHITAIAML, ErT it 4B

RLEENMM 7RI ABAEIT BB RKES,

7.9.2.2 PARTITION BY FfJ

EBRTEELR—A, BREBSHHFRRLBNAETLMKER, HARDERLRBELIE 15

RIFAEHITEIL,

AJLARI A PARTITION BY FAIMRIEBRIRAAITHE, NARREMNBES AT ENMITRAETRERT

=
==k

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;

ERERIT:

e R e +
| book_type | month | acc |
R R e +
| Magazine | 2011-10 | 1|
| Magazine | 2011-8 | 2 |
| Magazine | 2012-5 | 3 |
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| 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 Fomm e - Fommm o +
1500 rows in set (1.70 sec)

7923 EREE ORI
BRIEZ SN, FENFIRETRME T —LERSHE R, T EIXLRHTLMENFEESTEN,

flan, EREMNS TERET R, BENA T AFISPHEIA row_number () EREISEI SRIHT 5T TIHE AL IR EE
jjo

793 BREREH
G BIBEN A TFEASNOTGIBFRE 1 HIZSA, ARARREERH—IMADO, EIBEES
BRI SRR REARERIES| 2

7931 ABRIIEFEIKR

SN BUEESIAEREMESIZ tikv B1TFHY, (ReIBUBE FiEA B HTAP BENIE
BITUNTF sqL X books 5 orders R TiFlash FI{F &I :

ot
5
R
i
on
oo
No
55
i
o

ALTER TABLE books SET TIFLASH REPLICA 1;
ALTER TABLE orders SET TIFLASH REPLICA 1;

I MIT N ER sqL BRI ] U BB R T HIEF IR FRIAR#HE

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 B R/REISHE TR EIAF] 100%, AVAILABLE 7l 1 RREIAHFIA]H,

R Fomm - - R R R B e R +

| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
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e e e m e Fomm e e oo Fomm e mm oo P P e e e oo Fommmmmmm e +
| bookshop | books 143 | 1| 1| 1

R it R ettt Fomm - - R e il R L +
1 row in set (0.07 sec)

RS [ [ R R B Sy R, [ +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
R e R et e R ettt R et Fem - - e +
| bookshop | orders | 147 | 1] | 1| 1

R L R e L R el R +

1 row in set (0.07 sec)

BIARARITR ZE, MReILLEEER expLAIN BE)EE TEE OREURD sqL BIRITIHR, RELMMITI
XNEHPEZRHIM T coprtiflash] F#%, i#BH TiFlash 5| ZEZ AR KRIEER T,

BRPITRA sqL, BERERWMT:

R R et e +
| book_type | month | acc |
g [ S Fomm oo +
| 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 il R et e +

1500 rows in set (0.79 sec)

BE M ELRIRRRRITER, MEKRIMER Trash MBEEMEEE TRAPEMEF ( HHIESEKA,
RASENEE ), RENEERAEORYNEEFTENRLEINNRIEHITE2RAM, HEEITFR Tk, 51
T7HY TiFlash EANE & RAGEX LS EUES G E, MXTF kv Rif, GARAEDSEIL ERELR S| PRIEHAT AT
EERTHRRL, FEEBMERERIIERER, MERMBFRENZTRE—AREN Trash MEREL,

7932 IEEEWSIZE

REFIBEESEAETRAMNILE (cBo) BaRERNEEEEREER TiFlash BIA, BREX
PMERSHR, MRMFRIEFEHEERRILE, HEFIRFER optimizer Hints BRRIEE EWRFERRIMITSIE, &
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\Y 14 —
Tl £ Iz
REAMABNRHEERAE, SBNAREFEEL A,

{RB] LAR T E /Y sQL —HE7E SELECT 1B A)HIEIT Hint /*+ read_from_storage(engine_name[table_name])*/ }8XE
BN EEFEANEIRSIZE

Xz

EF=

. MRMRER T B8, RMNiZ45 Hints ZHHY table_name B {XJ9 alias_name, &M Hints
%‘%x‘ﬂlo
2. B4, WRHFEFRIAINIRE read_from_storage Hint B A EAEFEHY,

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,
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;

WNRFIEIL EXPLAIN BRI EE LHE sqL FIRITiTHXI, IRE LW task TR EBIATH IR cop[tiflash] M cop[tikv],
XEKRE LY IR EELIEXNEBNMES RN AETEE RS I BN EEES I ZBRERERES. B2
AR, BEA tiflash F tikv ZES | B EE BT AR ET &, FIARMERERGHEZEARAZSM,

{RE] CAE T (715 A AN B E 1B TiFlash N 3E— & 7 MRS IR E ARIEIR(E A TiFlash {E R E1H5 |28

794 ¥ RERHEIE

« HTAP HRIE _EF1ER
« HTAP RANIRZIER
- BORE

- {8 TiFlash
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8.1 B

FIBEERFEENAHAES, REFNSESEENSESSAMNESEE, AXEENALILEISESME
g, FMESNENES, FSHRBRA, URAMESNAREIXAEIREIE,

8.1.1 RERZES)MEN

FTUHEEBSBNESESES: THEOBTHNAERMNTIIIEEMYTINEE, 0 AUTO_RANDOM /2
AUTO_INCREMENT 455 BB, €BFIGATR. N{A{EH TiFlash B HTAP AR E RIRE,

8.1.2 BRIER
RKENRELINBIEEPNAERES, BERTENRERER— MR ESIIRHEIRE:
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:
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T2 2 =
8121 HRBEESH

EENMMABR—NHES, BErIUAER BEGIN iBR]), I PILAEFE START TRANSACTION iBH], MENEERE, 18
B

BEGIN;

START TRANSACTION;

FEBIRENIRARSEAREMES, Rr]ABRMEEABRIES:

BEGIN OPTIMISTIC;

FRENMES:

BEGIN PESSIMISTIC;

ARMITIU LIERIRS, ZHAT Session IERATF—NESHIFELNSE, MALARAREBEMERHRNES, BAB—
NS S,

8122 RBREL

comnIT FRRTRRFINBIBEESMESPETHMBENR. 15E:

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

EUBUEEEEE %1518 2 READ COMMITTED F[] REPEATABLE READ FITHPRE L5 :

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

R E SR T REBFRES (Snapshot Isolation, SI) R BIMI— M, A5 mysQL RFF—H, XiHER “AJEE
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xR, ZPRBRANARETF anst F]EE EFEBE RN MysqL FTEE EMREBE R, ESHATHBERIEZESRER,

8.2 RWMEBSZMIEMES
BRI, RNESEAMIEERST, BRHRMELR, ENSESRAHMEEEILRRIES, &2
EZEMMNRRELD, REEHRES —TEBMITHRING, FAHBER.

RFRMESERRY, EREGHAREASWIGR, BAERRIAHERIMNI, #R2/IEESEH, B
R—BBRESHR, EIRHANIERAK,

EMESWELRNTARESIOHER, B LHORNNTFERERNRN, fATEULREORNTR
RENFRBSTEARSBEEMITTHHR, FLENESEARETBNGRILE FNBESLIE
8

M RRFIMNEREMS, EMESEEN, EFZFEIN. MEMESFTEE #HNAREIXGIRRILE,

NE Abookshop EIEEFRIRSEI — MBI FRERFIMSESNEMSESHX B A RMERS. WHRIZ
TEBAE:

1. BEEGRE
2. BT
3. (TR

X=NMRFBZFRIEEMAINNELSBRM, AEEHRBATEFRIENESR,

8.2.1 IEWMES
TERBLUAEMESHAR, ARNEERITAMNEPHLIE—ABHTTE, BIERIFK 104, Bob X
Te6A&, AiceIET 4K, MMAJLFE—ETMITE, L, IABHNRREEIE,

SERSNMEERUZAFPENBANERLN, EEFEA—MEELTSNEENSR, XEFEMH Java HEIRR
ThOEED HikariCP,

Golang B9 sq1.0B RH LKL LK), THFIIAIRE,
HER—TATERFISAEESESHTRE uil, BEUTRBEA:

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")

Tl E

{$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");

267



Tl E

// 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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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 {
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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

273

successful")

‘user_id",

Tl E

‘quality’) values (?,




il B R
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

Tl E

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 ‘bhooks' 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 ==

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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T ER
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 FIiB1T/RIGIFEFF :

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 - - +
s

| 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 SRR
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83.1 FRBEHA!

FE BB ESZIE0RE 512 RC (Read Committed ) 5 SI (Snapshot Isolation ), E 1 SI 5 RR ( Repeatable Read )
RERNEREM,

ISOLATION LEVEL HIERARCHY

SERIALIZABLE
REPEATABLE READS SNAPSHOT ISOLATION

CURSOR STABILITY T

READ COMMITTED

READ UNCOMMITTED

15: PRES 5!

832 SIAJUATERRZIIE:

SEEBUREER o1 FRE LR B] AR IRZ]1%E 7 (Phantom Reads), {B ANSI/ISO SQL ¥R/EFEY RR ANEE,

FMBLIRRTE: BESABARBRAERSE N FCR, ARES BT T n FICRZIMI m FERNE
BART m ZNFSES ABHRMMIER, SHESABRREBRNENE nim ZERFSFRHICR, MEET
Zji;ﬁo

Blan: RAEER A FRBEEFABEZENRGMARET ) ABcDE T, ERZAREIER B MAX
RIBAT —FREADBHCR, SRAREERARGERERATE-—FICRIBENIR, MFRRETLR
— ¥, XL,

833 SINBERIRERA

T BIEER sI FRERANNERRSRMFE (Write Skew ), FREM Select for update IBEZR RS RN F
r‘r%"o
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ER#MFEREM M ALKNESZIZNTARERXMICR, BEEXRIESSEEN FECIRRNEE, H
RAHRRTES, IRILEEXMICRZETFEENERSIESHRENNAR, BLELERERTE
REIERR.

B2AMF, BRRMPEEAERE —MEERNEEREF, EREEREANER/LAUELERSS, EREARED
BE—UEEAERSG, EERURFMINNIDR (F1, NRMMNECERT ), REEVE-IMESEEX—
YrRgk e T 1E,

MAELIXFE—FENR, Alice 7l Bob BFAIEMESL. MABBIRNE, FUMTEREFR. FAENE,
ffitaFER — B R iR F ¥, TEARFREN — T XMIE,

Java B RIG0F :

package com.pingcap.txn.write.skew;

import com.zaxxer.hikari.HikariDataSource;

import java.sqgl.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();

)
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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
< onCall, Integer shiftID) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘doctors® (°id’, “name’, ‘on_call’, “shift_id’) VALUES (2, ?, 2, ?2)"
— )
insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);

insert.executeUpdate();

public static void askForlLeave(HikariDataSource ds, Semaphore txn1Pass, Integer txnID,
< Integer doctorID) {
try(Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);

String comment = txnID == 2 ? " "o " o+ /% txn #{txn_id} */ ";

connection.createStatement().executeUpdate(comment + "BEGIN");

// Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {

txn1Pass.acquire();
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PreparedStatement currentOnCallQuery = connection.prepareStatement(comment +
"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"
— =72");
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) {
txni1Pass.release();
}
} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();
}
} catch (SQLException e) {
e.printStackTrace();

£ Golang 1, B, HER—ATERFIHREFESESHNITARE uil, BEHREATNA:

package main
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https://github.com/pingcap-inc/tidb-example-golang/tree/main/util

import (
"database/sql"
" fmt "n

"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)
1)

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)
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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
}

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
< ‘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
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rows.Close()

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

err = createDoctor(db, 1, "Alice", true, 123)
if err != nil {

return err
}
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {

return err
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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 (?, ?,

—_

— 7, )",
id, name, onCall, shiftID)
return err
}
sQLHE:

/* 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 e Fom - - +
| id | name | on_call | shift_id |
Fom et e oo Fomm e [ S +
| 1 | Alice | 0 | 123 |
| 2| Bob | 0 | 123 |
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| 3| Carol | 0 | 123 |

e o R R +

EFNESEYP, NAEEKRERSERN U LMELIEEEY; NREMNE, EMRE—BEELIUEZS
HRYE, HTFEIBEFERIREBRE, MRXEEEIRE 2, FIAEMNESEFEAT—IMNEL, Aic EFECH
IERAUET, T Bob Wil T —HMFIE., BMISSZBRINERT, WESEELEIT, ERTELE—R
EEEEVINER, TE (GIBHB (Designing Data-Intensive Application) ) 1588 T SEPR & £ RIS,

Alice: Bob:

name on. call O begin transaction

I 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

5 if (currently_on_call >=2) {
update doctors
set on_call =false
where name ="Alice’
and shift_id = 1234 & if (currently_on_call >=2) {
} update doctors
seton_call =false
where name ='Bob’
and shift_id = 1234
}

commit transaction

name on_call

Alice false

Bob false
Carol false O commit transaction

16 Write Skew

MEENRBIFER, {FF3 SELECT FOR UPDATE K7 RS (Rt o) 8l :
Java A FH SELECT FOR UPDATE R 52 ARE mfit o) REAYRBIGN 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;
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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(() -> {
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");
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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 (2, ?, 2, ?2)"
— )i
insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);
insert.executeUpdate();

public static void askForlLeave(HikariDataSource ds, Semaphore txn1Pass, Integer txnID,
> Integer doctorID) {
try(Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);

String comment = txnID == 2 ? " "o "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 (!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"
— =72");

insert.setBoolean(1, false);
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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();

}

} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();

}

} catch (SQLException e) {
e.printStackTrace();

Golang {3 SELECT FOR UPDATE K5efRE fm#t ol RY/REIGN T :

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)
1)

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

302



Tl E

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()
err = askForLeave(db, waitingChan, 2, 2)
if err != nil {

panic(err)

PO

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)
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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
— “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")
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} 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

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
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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 B :

/* 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

HITHER

mysql> SELECT * FROM doctors;

Fom et e e Fomm e o [ S, +
| id | name | on_call | shift_id |
Fom et oo [ S oo - +
| 1 | Alice | 1 123 |
| 2 | Bob | 0 | 123 |
| 3| Carol | 0 | 123 |
R N — N +

8.3.4 Xt savepoint MIERESE SIS+

Spring 32 589 PROPAGATION_NESTED R BT AR BE—MREMES, ERINESZLMIUBHIN—IMFF
5, MESSHBERIRICR— savepoint, ARMEFSAITRK, FSHIERE savepoint FIIRTE, BRE
ESRIIEFSHN—HD, ERFENEESFRERIM—ERRER, TEERFIRRT savepoint HlH:

mysql> BEGIN;

mysql> 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;
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| ID |

[ +

| 100 |

F . +
EE:

SEEN BB EESZ$5 savepoint 45 1%, BT Java Spring IEZERY N FAUNSREFE T PROPAGATION_NESTED 1%
BITH, EEENRIRHHIAE, KHRESSIMNZEBRR.

8.3.5 KESRH
EARNRERFIESHKRND, FINBIBENBENESHARNERE, XERFIRE v EH, RBRTESQLE

HEViE, BERE—ITHIESME A— N kventry, BZ—1NR5|, BEREIM—DKventry, FTBAXMEHIR
BRTE SQL ZEZ:

- RRBITIERAE R 120MB ( AJiET tidb-server BBE M performance. txn-entry-size-limit %8 ),
c TENRERENESETE N 1068 ( FJiEI tido-server BRE I performance. txn-total-size-limit 1H%E ),

HINER, TRBR/NREIERITHIRSG, TEZBERESMITURER, FIEREMmRID LTSI key
BT, EERMEHME, AT EMEARIRMN, BiNE 100 ~ 500 ITEA—IMES,

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()

it Branch:
ITC Build Time

17: TR IR RIER

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());

EFNBBELEMESRAT, B2 MEFPEDHIMITUTED, MBRITEH:
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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%

EEFG -8 BREBIEIRG, FHUMIBEESBED ROLLBAK B -8 PSS, AREF K -A RMZE id=2 B9
BRERMSWITAIN, BT comrt BIR] 2R M LAIE S 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

REFINBURERTREMS wysol RE, BESHARANMERSHTREER, HPZ—HMEFSRE,

FF & & RS BUIEEIBER Adapter F1 ORM EBZ J9 MysQL 1 oracle FEAIBEE S EHIRY, EXLEHIEE
B, BERELVERNRBRAIRK, AEAFTEEUNG, WFXEEFE, SREIKKE, EIfEFER
ML, BAREIELBEEFRERAFEINNRE,

5 mysqL EEAHREEARNZ, ETHIHREED, MRRARMNESRE, BERRRERIXN, FEEE
RN AR S ZEFRMVLEIREEEXIFE.

FEBIZEM python BB RR TSI NARFRANEIR, EREREMIXENIEFE orv REIMSRE
iHAIEZLE, FEIER]AEEMRIZESSIMERER.

B, BHNELZEMNN:

- MNREMEIRAFVRELAE] max_retries PRI, ML IR
- {EA try ... catch ... EBAFHRSQLMAITRE, HBF TEHXEHRMETRANEL, BIHEHR
MHITER, FMERESE: HRESHEIZE

- 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, &
SEHHIPR o] T IE,

8.43 ML
- PSR E) AR
- RMESBRTES fX 6 fHiE

9 It sqL itge

91
AEABFEAR T UAEENBIEEDRMRIL sQLiBAIAIMEE, I TIKSEFIVIERE, eI TAEAF:

- 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
U, FEEIREERY cost-based AL ER R B EMERRMMY join KB, BHRELVBIBERT, BPFENFEE Join

KRINJRERFIT,
- 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 :

- BEAR, RTUNMAEMNBRES AR, BSEYHAREBALIE,
- AR, KTUFAEMMBRAR, BFEERRCALIE,
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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 - - e e E
—

| 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 T
—

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 |

.
g Fommmm e Fomm e P +om e
—

| 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 |

.
g Fommmm e Fomm e P +om e
—

MHIT T XI A AY IndexLookUp_10 B _IL‘J\EHZI' TDB ¥ SIBIT S| title_idx REHEHE, H estrRows EF 1.27,
VB METT RS 1. 27 1TEUE, ImiZ/NFZR12RE/ 1000000. 00 1TEHE,

IndexLookUp_10 L ATIT RIBY M1 TIRFE R FC A IndexRangeScan_8 B F 18T title_idx R5|FKEVFTE RHMZESI
&, AT TableRowIDScan_ 9 B EIEZE S| HIBEERY Row ID EIREHHEMNAVITEIE,

BESXRTFINBIRBENTIHIINRAE, STCARIETIBIEERITIHH RIS,

9222 MRARAAR: FHRSIEBEIE

LERBRAGRY, FEXZNRSER, BOREWTHITHRIE. BURRSIBIEFEST oL EWFE
WATBERER, MAMNEEMREBXNMER,

BN TEEIRPR, XNEZRE title BRI price:

SELECT title, price FROM books WHERE title = 'Marian Yost';

| Marian Yost |
| Marian Yost |
| Marian Yost |
| Marian Yost | 402.90
| |
+

Marian Yost

5 rows in set
Time: 0.007s

HFZES| title_idx (XNE R title FIFER, FIAFIBIBEELRZEENRMESIFIE, ABLREE price
IR

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

MREWPEAERLIERE, SREDHIMITEEZRIEFEIR, FIUR books BIERRET id, EMATIidRK
EinEE:

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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9.23 EBEEEM Join HITIHX!
Dl JoIN BRI ITITHI,
924 HWEFHIE

. {EF EXPLAIN BRIEHITIT R,
- F expLAIN BB R 5| E1ERIITITXI,

MEE AR IES
RERNBEERTERIEEN — R ESE.

93.1 DML BR{ESLE

AN BERTENEUREER oML B FTS REIMRES K,

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();

£ python FAfEFE PREPARE B AIEY, HAEZENIEE. EIREASHNLEER, mysqiclient 55 Driver 1 H a4
BT,
EEANEEES T PREPARE iBA), BNMHAEERSHITHE,

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
HEEMFR—NRIFTEEIER, HEFFER TRUNCATE 1BA]:

TRUNCATE TABLE t;

AIEFZ{EH DELETE 2R HUE !

DELETE FROM t;

932 DDLERfELE

AT N BER L SR ER ool BFT 3 R B R ESLE,
9321 FRIEFMRIETHK

DI % 3 A NB ST RIFL ),

933 ZS|MRESE

NRS|IMRIEREK,

9.3.3.1 HRMINZES|IMHEERRESIE

YR B ST RN ZR S [ #R4E, PTI8Id ADD INDEX BY CREATE INDEX SRR ERSIRINRIE, RINZES|IR=PE
ERPWHIEEE, BT IER THEIRFLERIEE 0L IR{F re-organize MR FHITE SEIHES|H
BILEER:

+ 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;

93.4 EE PR
XFUMEIEMFMBARAES PR, BSEBIPRCBLIE,
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93.5 Java BIEENAFLKRIESLE
FBIRERESSKRY (R) Java BIEEN AR IEE,
9.3.5.1 HEFHIR
- RESIERY (—) BHABAENRR0IE LT,
9.4 Z5|MIRIESHEK

FESNBETFNBIEETERRS N —ERELE,

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), 7EE=ZRS|IAILFEFFIBEETUERERS| LRI ZEWMBENMBRE, sJMX
B TR,

- 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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9.4.3

Tl E

- B2NEERER, TROERESRS|, FREEIESEZKEGNIIMELASRSIMEIE, XBE
—AEF, BRISEFAIERR SELECT * FROM t where c1 = 10 and c2 = 100 and c3 > 10, HB4
BJAEBEEIIASZES| Index cidx (c1, c2, c3), XHFTUBAERRHMER —NESIFISHT

Scan,

- BEAGREXNZRZSIR, HEMREREABSERNRGRIE, NRIFHLQBHALGEHEMN

wmRIE, ISERs|IGRITE,

ERRSIMRESE

- BURSIMBMHIR A TINEE R, AMUBHERESIEE-LEBHRA L. NR—IRIITIRIEM

EiNEAAR, BXINRIBREEXE, BEMERXNRS

- ERESRSIN, FERERZARRN,

BINRIR7ET! title, published_at F¥iE—MESZRS|Z5]:

CREATE INDEX title_published_at_idx ON books (title, published_at);

FESASHRAER DL MEETS:

SELECT * FROM books WHERE title = 'database’;

ETEXNTEBHTAREEAESRIPRELE -JINFRMG, MUTAERASRS:

SELECT * FROM books WHERE published_at = '2018-08-18 21:42:08";

- EERFREPERRSIVIF RGN, FBERIT LMITE, R, NEHRBBRNIREFE, 25

RALB TR FERZRES],
BIANMER IR FE AT (B 25 BUAYT)) published_at EEFEE—/NZE3S]|:

CREATE INDEX published_at_idx ON books (published_at);

(BETEERRIIEER published_at EAIZRS|RY:

SELECT * FROM books WHERE YEAR(published_at)=2022;

I ARER THEW, BRAERS|T LMERITES, BAIER published_at EAIERS|:

SELECT * FROM books WHERE published_at >= '2022-01-01"' AND published_at < '2023-01-01";

e AMERRIANRS|, FINREBFHATHY YEAR(published_at) BIE—PMRIANES]:

CREATE INDEX published_year_idx ON books ((YEAR(published_at)));

SRJS383T SELECT * FROM books WHERE YEAR(published_at)=2022; EiAFiBEfE published_year_idx &
SIRIMEERT,

=
3 .
=

®IANRS| Bl T REENSLES T, FRETIREFEEXGPABRRENER
SI%tE, FRATUSERIANRS|IHE,
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- REEREERS, RGIESERWI, #RER SELECT * EWMAIIIET.

BN T EEIDREHTHZES| title_published_at_idx FXIEENEIIRENE @AY ELIE -

SELECT title, published_at FROM books WHERE title = 'database’;

ETEERBEARAEERLEASERS| (title, published_at), BEZ—PEIREIFIERS|FIHIBIIER
SN, MREBZERERSIDETEFENSIA (—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
KERABTENBIINFIRETRHIFRN R REIRIN, sJREHRINBREBR A,

9.5.1.1 F&HR M

3 soL B MRy RERR B A — BT, el EE SR T s — M sk MY AR S BT TAR 1R, HEE R
REMBIERLD, NHITEEEE,

el R T S B IR N 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,

322



i8R
9512 PRAEEEMRS|ENFR

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 LB X, #1578ES % 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, REIENE, EARMAEREMMN D EBRBEHEYN, TESERFIFIRIEFERNER, LRMER
WREFH BT AN R 1D TR % (bit-reverse ) 152 — MR IFEHLEIF 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 Il (o] &

NRIFABIRES sQL KUMERE, FTLABiZsQL AR IR o — L H I AIMERERLE, SATSUNRMRATFEMAERI,
i:ZedLINES

- 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

- AFHIINRE I
- EHEIE FAQ
- FLEHE 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 1%, EEMPBUREED, XBIAANR—MEEZEIR, BAXSERLERERIERE,

ETHI3ZsQLiBRIAR, SF—2F sQL{ERT full group by 1&i%, BTHETE select FRIFPS|AIIFER, HBTE group
by FRIPBFER, FILENERERIZER, PILLER dass 5 stuname WL EESHBE=M; F-HX5%
=%2E—1sqL, BEEEmXAHITREBAITARMLER, X5 sqL B group by FARIFXFEIE T —/ dlass F
Ef, BEUEERERIDHI class HITRE, dass IE—EEHN, UMRBREREPRIZBESHITHIE, M
class 5 stuname IR EBLAESHBE =M, Ui 2018 cs 03 BRAIEZE, SXPUTHRHIREIMAIEZEELEIEX LY
PREIRY, BERMFEIEXER.

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%,

MysSQL 32 7 — SQL_MODE FF 3% ONLY_FULL_GROUP_BY R¥ZHI 2 31T full group by 1IBERIEE, FEIKIEET
FAETIiX/ sQL_MODE FFx:

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
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BT

10.2.2 order by

: EJ5 sql_mode 1% E T ONLY_FULL_GROUP_BY FI4 R,

Tl E

fEsQUBYEXH, RBEFEAT order by IBEF A RREBERENINFL. MRVREERTREHFEET—

SRS, ERME
319 214

v

THIRE AN,

BRIITHERTERREN, BERERE LHR
FRIRSINIMFRITEREN L, FIRIEERDHIKEE, BERTFEES RS

MySQL InnoDB 774

gL, n9b¢aﬂﬁi?&f§)§$2§ﬁﬁﬁﬁﬁi, ELEARE order by B9 sqL BRIHY *%EEMIIEF@%%&FZ%D TR
E. BERINFHELRE

, HRMHITEH R IFEGRINZ order by TR,
ETEMIRGIF, AP R order by FAIFRMT —NFER, FHBBERI B

XS sQLEIIE N,

— N FEHITHER.

mysql> select a.class,

a.stuname,

< stuno=b.stuno order by a.class;

b.course,

b.courscore from stu_info a join stu_score b on a.

[ 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

GREFRTERA N FIBIRERFITHINZMEEIZENEIE, FrLA group_concat() TEANID order by BYIER T
BRANERERNINFE S BIAERIZE,

group_concat() BAEZINFMHIERE, SE2IEATHIFNFENRIME order by FRIF, XHFEAFE
SQLEVIEN,., TE FEMIZEGIPR, M group_concat() AN order by BIIE I FHFE customer_id, ERMERERIR
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
—

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
SN
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FREN:

sql mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' )FROM customer

— where customer_id like '200002%"; +---=- == - - - - oo o oo oo o +
< | GROUP_CONCAT(customer_id SEPARATOR ', ') | === mm oo oo o oo e oo e oo
<~ | 20000200000,20000200001,20000200002,20000200003,20000200004,20000200... | +=--=-------mmmmmmmmmmmmmmma oo

—

10.2.4 select * from t limit n BYZ5RANFAE

ROGREUBEFET R K ENSHEXR, REITTSREWE, FETR (TKY) RETFERITT Region)
ROGREVEEARE, RIEMERTRE.

103 P EIEE PR S B

FERNBTIRBEPHSFHEN, IHFEHIRREHKE,

10.3.1 GC #BAY

FUIBEENSESHKIMRAT vvec ( BIRAFLRIZS ) N, SFEANZIEES ANRIERN, BN
BAWERE, MESHEANBERMNRE, HUNBEKREX SR, FHEREREELE cc BIH
KFENBFEERIBRIE,

PO E T T BUREE R AMREE S MvcC ARA (—EMHIRER ) (RTF 10 080, iREXAS (AT 10 S HHVES,
%UQEU?E@% GC life time is shorter than transaction duration,
SAFPWEECEEEKAIZEETER, LEWMNAEER T Mydumper 2 EEMNAVAHRTR (Mydumper EHHIZ
—EUERIIRER ), BTBAEIT 1A% TiDB Fimysql. tidb FRAIRY tikv_gc_life_time KBESRIAX Mvcc hR AR EZRYE],
EZEBMR tiv_gc life_time MBI AFMLEN, HATE DY B GFENRBIENERK, B
ELVHGEEREREBNEGRK, EB/8 Mvcc RASHEIE Tikv FIIENE, EERA Mydumper T2 E&
e EE AR tikv_gc_life_time 1AZE[E 2 FIANIRE.

103.2 BB

B3R EIUR (GO AEFMBIEEMITNES, BENESMETNE LR, EETESENIIES (Tos BE
X A4 [performance] £ FHY max-txn-tt1 1€, BKiIAF 60 P ) MEFESFERAAFTHIBREH,

AZY0 INSERT INTO t10 SELECT * FROM t1BYsQLiBE], AR E| cc BIEMM, {EEBiE T max-txn-ttl BIRTE)fG,
SHTERmMELR,

10.3.3  SQL ¥ 1TARY[E)EBAY
THRIBEETLTRET M2 ATERMBIRERQUuiBANHITRE, XN “RiE BEaEN:

max_execution_time, EHRIEKIAE B 0, "R TR FI, max_execution_time BIB I g ms, BL[RFEE
7£ 100ms 5, MIEEERBIZEFR KA,
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MysSQL jdoc R B BB ATIZ & setQueryTimeout () W EHFIBEAREIER, X2RADMEE Fim KRB AT,
EHREELRE—NKL S, BERHT tidbserver B A EIERY, FPHLETETEIRDY tido-server L 22 IFIEE,
tidb-server NEMITIXA KILL, IXBT54ZE FH MAX_EXECUTION_TIME SRR Z1HABATHIRER,

FHBIBERMB T =15 mysqL REEBIIZHISE:

+ wait_timeout, ¥EHI5 Java N AEREMIER G N AEBATETE], ERINMEFD 28800 #, BNZSAIEBET D 8 /) VY,

+ interactive_timeout, =I5 Java N A EENRERE HWBATETE], EKIAER 8 /BT,

+ max_execution_time, ¥EMHIIEREF soL HITHIEBRTAT(E], (T “Ri%” BAEXN, KIAMER 0, BIRITERE
TBRICER (—4 sQLiBRIITAPRRIK RIS (8] ),

BEXMESHER, EREEN—BELERITI QL WEIEEMNBEHE AR FIEm, {Ra] LB
ENAMNEEFFTERIREXFA session AT 2 R F T HEZFMNITE E]ILKAT sQL1BF, #I0,

1% & sessionVariables=wait_timeout=3600 ( 1 /\AF ) F0 sessionvariables=max_execution_time=300000 ( 5

— D).

11 SN

11.1  Bookshop ¥ FH

Bookshop 2 —MEEIUBITELFIERA, RP]BATE Bookshop = FR{BIEMM KR EMFLHIATH, el BANREL
R HITRIT,

AT HEMAERAFLIEREPIAS, FHANFLA Bookshop Mz FIRY AL HE R LEMFIHUE HEMEKRS RO sqQL.
EETERENBMASANZNAROREMINEE, ULREBIEREMIVE N,

1111 SARGEMFEIE
{RBT AT Tiup 8%iE3d TiDB Cloud Import FIF T TN S A Bookshop N FRIRLEMIFNEUE,

11111 FiE—: 8B tiup demo ARS 1T

SNSRARMER v BB L AR E R N E (R ] BB E R BRI T BRIEERSS 28, RelABT M TSR
AR FH S A Bookshop iz FARI7R I 1 4E :

tiup demo bookshop prepare

Zan S HIASIERER 127.0.0. 1 Huht ERY 4000 8w, R root BPRFITEZRE R, EIATER I bookshop
BIBUIEEE P BB TR LS,

111110 BEEEER
{Ra] AE T W TS BUE L ERAREFER
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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.

4. R Next FZEALNRE preview L IRIHIAEE S ABIRGIEIER S EMR.

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 i aX
id bigint(20) PEME—IRIR
title varchar(100) PERR
type enum PEEXE (W E. B BEF)
stock bigint(20) EF
price decimal(15,2) 4%
published_at  datetime AR A (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) REi
nickname varchar(100)  BEFR
11.1.24 ratings &%
ZRATEER PN PENTED SR,
FEER EHR aX
book_id  bigint PEMMHE—IFR ( KBk Ebooks )
user_id  bigint BAFPRIMEE—IRR ( XBXZEusers )
score tinyint BF#Es (1-5)
rated_at  datetime 5[]

11.1.2.5 book_authors &

—MEERIRERRE S AT, —ABEIEFES

MEERRRS, ZRABTFEBESFEEZENNRX 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,

- ERFAREFU: group, order FERBENFER,

- BUAMBRIEENRERNEFE,

11.21.2 BUBEGRITE
BINREBIS, FRESEHEERETXSD, —BRAZBIET 20 MNFRF, W: EETEE tmpcrm), MR E

(test_crm),

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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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,

« B insunion Bk or, FHEE in BIMNEUINTF 300,

- BRER% BISEH TIRMRIAREIR,

« YN AAfEFT Multi Statements $11T sQL, BIEZ N sQLiERARDS&E, —AMMELEFIRNIT, Tl
BEARSIREE -1 sqL RITER.

- HERARANN, REHREZFHITE T HE|FMEERINGE (Tkv, TiFlash), BN NBTNEAEFNHKERE
EEEERESAE. EEoov, ITETHEFMEEMINEEIIRINT:

- TiFlash STFIITTE TSR,
- FHER TiKv IRIAR TR,
- 1BiE T,
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12 CREFRINE

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 BN IR E N A A & BIRGIKHE B EE pingcap-inc/tidb-example-java,
2. BN ST R3 At ntA=, FERBICISEEERY URL BTAN L https://gitpod. io/4 RBTENIRAY gitpod TIEX,

- 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. ERFIEMREREZ —EFXFABNIIFKX,

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]
\ TIDB-EXAMPLE-JAVA DELO
Q- plain-java-hibernate Start Walkthroughs
i % et 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 [workspace »
Jworkspace Boost your Productivity
workspace
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-linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-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

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 [}

18: 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 00 e
 GITPOD WORKSPACE
e Start Walkthroughs
L] i " "
20001opent(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)
Qg | 2090 ooen e Iworkspace 2 2
® | 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 +v A 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.com/tiflash-v6.0 2022-05-05 02:47:58.191 WARN 1586 main] org.hibe
® 20292 open (private) download https://tiup-mirrors.pingcap.com/tiflash-v6.0 rnate.orm.deprecation : HHHO0000021: 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.com/tiflash-v6.0 istence. lock. timeout] instead
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 2022-05-05 02:47:58.221 WARN 1586 main] org.hibe
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 rnate.orm.deprecation : HHH90000021: 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.com/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 onfigurationgJpallebConfiguration : 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 | 2022-05-05 02:47:58.648 INFO 1586 main] 0.S.b.w.
root —p (no password) embedded. tomcat.TomcatWebServer : Tomcat started on port(s): 808
To view the dashboard: http://127.0.0.1:2379/dashboard 0 (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 JWM running for 5.253)
0
| PPmain O ®0AO0 2 Share Layout: U.S. Ports: 4000, 8080, 2379, 2380, 39739, 42917, 20180, 20160, 10080, 9090, 12020, 3000, 8123,952 Q |

19: 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

Tl E

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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“—

itpod 12 7 B, BEER), MEENZREALRNE, TEAMEE, (RAIUERENERPAL
Gitpod 24t 7 STEERY, 3. M IGIR MT, THEAL , IRe] LA FR7EX b 28 N
7. MALACES
170 M fChS,
EXPLORER M Makefile © Appjava X 1]
V TIDB-EXAMPLE-JAVA spring-jpa-hibernate > src > main > java > com > pingcap > @ App.java
@ > plain-java-hibernate 1 // Copyright 2022 PingCAP, Inc.
> plain-java-jdbc 2
o 3 // Licensed under the Apache License, Version 2.0 (the "License");
v spring-jpa-hibernate 4 /7 you may not use this file except in compliance with the License.
> .mvn 5 // You may obtain a copy of the License at
v src 6 /7
S main 7/ http://www.apache.org/licenses/LICENSE-2.0
paavsicernipinocp : x Unless required by applicable law or agreed to in writing, software
> controller 10 // distributed under the License is distributed on an "AS IS" BASIS,
> dao 11 // WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
> service 12 // See the License for the specific language governing permissions and
© App.java 5 // limitations under the License.
> resources 15  package com.pingcap;
> test 16
> target 17 import org.springframework.boot.SpringApplicatiol
© _gitignore 18 import org.springframework.boot.autoconfigure.SpringBootApplication;
I Miakafle ;: import org.springframework.boot.context.ApplicationPidFileWriter;
21 @SpringBootApplication
¢ mvnw 1
&2 mvnw.cmd 22 public class App {
Player.postman_collection.json 23
» pom.xmi PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE  TERMINAL +v ~ X
Open Targ...

$ request.sh

05: 4

615 WARN 1551 [ 1ain] org.hibe

download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am
d64.tar.gz 182.96 MiB / 182.96 MiB 100.00% 62.27 MiB/s

spring-jpa-hibernate.pid
& _gitignore
& gitpod.Dockerfile

! _gitpod.yml
Waiting for tiflash instances ready
¥ Expected-Output.md 127.0.0.1:3930 ... Done
LICENSE CLUSTER START SUCCESSFULLY, Enjoy it ~-*
To connect TiDB: mysql ——comments —host 127.0.8.1 —-port 4000 —u

M Makefile root —p (no password)

download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am  2022-05-09 0

rnate. orm.deprecatmn : HHH90000021: Encountered depre
cated setting [javax.persistence.lock.timeout], use [jakarta.pers
istence. lock. timeout] instead

2-05-09 05: 871 WARN 1551 [ 1ain] JpaBaseC
onfigurationsJpaWebConfiguration : spring.jpa.open-in-view is ena
bled by default. Therefore, database queries may be performed dur
ing view rendering. Explicitly configure spring.jpa.open-in-view
to disable this warning

2022-05-09 05 7.584 INFO 1551 [ 12in] 0.5.b.w.
embedded. tomcat. TomcatWebServer : Tomcat started on port(s): 808

0 (http) w1th context path
57.593 INFO 1551 [ 1ain] com.ping
: Started App in 9.115 seconds (

To view the dashboard: http://127.0.0.1:2379/dashboard

PD client endpoints: [127.0.0.1:2379] 5

To view the Prometheus: http://127.0.0.1:9090 cap . App

To view the Grafana: http://127.0.0.1:3000 JWM running for 9.769)
]

@® README.md
> OUTLINE
> TIMELINE

TN femain O ®0AO Ports: 20180, 20292, 39363, 9090, 9527, 10080, 4000, 20170, 40639, 9000, 3930, 8080, 8123, 82 O

2> Share Ln31,Col1 TabSize:4 UTF-8 LF Java Layout: US.

20: playground gitpod summary

13 B=RATEX%H

131 FEBIRESFNE=73TH

xR

RIERI T E RN FNBIEESZFWE=TE, RRIAEPHE=TEHIERR
A2#5, BFNERTETRERDEREIFINBIRBEN T, AL ERIEFREME.

FHUBIBEESEFRS MysqQL MY, ES KSR IEES MysQL BY priver, ORM REM T ESEHIIBEFRE, X
FENAXET BEMENZHFER,

1311 ZI5EY

FIERSHARMXEE, BI=ATRRHIUTZH:
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- ull: RIAFYERELZFZTANEAS HINGEREY, HEERRARNEFRIRS, SEHH
3 RAIEREIARAEITRE NI,

» Compatible: REFMATZTAEEE mysqL, MFNBIRESERE MysqL X, ELLRTCAERLET B
REBs1hge, BEINERFRTZTEFLEENREMRIE, BTN —ERMIITR.

xR
BRAEBRRAIERE, BN F 23509 Driver 3 ORM EZSH A BB Fim = 5 EidFIH IR I,

13.1.2 Driver

<tr>
<th>4RIZIBS </ th>
<th>JEz5f)</th>
<th>Ex# 2N AR A</ th>
<th>3235E R </ th>
<th>TiDB J&RCEE</th>
<th>#¥2</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>
<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>
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<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/v7.1/dev-guide-sample-application-golang">3EalEIEZEF] Golang HIEIER
<~ CRUD N FEFERR</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/v7.1/dev-guide-choose-driver-or-orm#java-drivers" data-href="/zh
<5 /tidb/v7.1/dev-guide-choose-driver-or-orm#java-drivers">pingcap/mysql-
<> connector-j</a></li>
<li><a href="/zh/tidb/v7.1/dev-guide-choose-driver-or-orm#tidb-loadbalance" data-href
— ="/zh/tidb/v7.1/dev-guide-choose-driver-or-orm#tidb-loadbalance">pingcap/tidb-
< loadbalance</a></1li>
</ul>
</td>
<td><a href="/zh/tidb/v7.1/dev-guide-sample-application-java"> g ZIBEF Java AYEIE CRUD
— PIFATER</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>
<tr>

<td>PHP</td>
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<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/v7.1/dev-guide-sample-application-python">EEEIEEF] Python BYTEE
<> CRUD NZFRTEFF</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/v7.1/dev-guide-sample-application-python">HEIEZEF] Python AYEIER
<> CRUD NZFRTEFF</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/v7.1/dev-guide-sample-application-python">ELHEZEF] Python AYEIER
<> CRUD NZFRTEFF</a></td>

</tr>

13.1.3 ORM

<tr>
<th>fRIZIBS </ th>
<th>ORM MEZE</th>
<th>ERFTEMIX kR A</ th>
<th>3¥5ER </ th>
<th>TiDB 1&EHCE3</th>
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<th>Z{FE</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/v7.1/dev-guide-sample-application-golang">FEEHEZEF] Golang HIEIER
<> CRUD NZFRTEFF</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>
<td>N/A</td>

</tr>
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<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/v7.1/dev-guide-sample-application-java">¥ | ZIEZEFN Java HUfEIE CRUD
— MNAFERF</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/v7.1/dev-guide-sample-application-java">¥H|EIEZEFN Java HUfEIE CRUD
— NAFERF</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/v7.1/dev-guide-sample-application-spring-boot">{&FH Spring Boot
— MR BIRENRIEF</a></td>
</tr>
<tr>
<td><a href="https://github.com/j00Q/j0O0Q" 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>
<td>N/A</td>

</tr>
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<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>Full</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>4.16.2</td>
<td>Full</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>
<tr>

<td rowspan="4">Python</td>
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<td><a href="https://pypi.org/project/Django/" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">Django</a></td>
<td>v4.1</td>
<td>Full</td>
<td><a href="https://github.com/pingcap/django-tidb" target="_blank" referrerpolicy="no-
< referrer-when-downgrade">django-tidb</a></td>
<td><a href="/zh/tidb/v7.1/dev-guide-sample-application-django">EEHEZEF] Django HUEIER
< CRUD M A¥ER</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>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/v7.1/dev-guide-sample-application-python">HEIEZEFD] Python AYIEIER
<~ CRUD M ER</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/v7.1/dev-guide-sample-application-python">EEIEZEFD] Python AYIEIER
<~ CRUD M ER</a></td>

</tr>
13.14 GUI
GUI RMEMERE HFR  HE
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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<td><a href="https://www.jetbrains.com/datagrip/" target="_blank" referrerpolicy="no-

<tr>

— 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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FIFREMILE, RRIBAEES mysqL REMEIILE,
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A ENFREMRERE - L HNE=STERRINL,

13.2.1 @A

13211 FEEHEER SELECT CONNECTION_ID() iR[E]455REA J) 64 (i EEHY

U

S EMHEZE AR SELECT CONNECTION_ID() HUIR[EI{E S 64 i1, ¥ 2199023260887, T MysQL FiRENME Jg 32 fi1, M
391650,

M 75 %

EFYBBENRARERFT, BIRERASIESH 64 (BN A (HFRFHBHKE ) 774E SELECT CONNECTION_ID
— ORISR, BALERE, 9 )ava N{EF Long Bk String F1T1EUR, JavaScript/TypeScript R string KA HFH1T
g,

13212 FHBIBERIZE Ccom_* 1T1428
R
MysQL 43P 7 — R 5! com_ FFkHIBR S i B ERICR RN EURERVIRIFSEL, 90 Com_select iC3RK T MysQL £

BEMERBoIFE, BHELEH SELECT BRI ( BNEBRIFRMINNIT )o MEIIEBEHRLEIFULTE,
{RET LAfEFRIE &) SHOW GLOBAL STATUS LIKE ‘Com_%’ YNEREHFIRES mysqQL IER.

LB 7375

BERXFNEE. £ MysqL H con_* BILFERIRZ —RHE. TElBIRENIIIMNMER DTE
FENRSIHEEHTER, WFEFBEETR, FIHEZEEERBRRREGESER,

13.21.3 TEBIRESERHEEX S TIMESTAWP 5 DATETIME KHY

it

EAFIEESEIRHERX S TIMESTAMP 5 DATETIME, T MysQL RX 4, £ ERiR[E]Jg DATETIME, BN mysqQL &45
TIMESTAMP ZEBYRYIR 8 E%’%‘éu"eﬂﬂ%?ﬂ DATETIME &8I,

M 75 i%

BZERAHERASHITFNRLE, EEAHERBEITHEISH,

13.2.1.4 FHBIRERZH CHECK TABLE iBH]

iR
FYEIBERZHE CHECK TABLE B,
A7 %

TEFENEHEEERMERS ADMIN CHECK [TABLE|INDEX] BRIHITRAPLBIBFIN N5 B — R,
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11}

\Y 14 —_—

Yal &=
1322 5 mysqLpBc ERMH
X AR AS 9 MysSQL Connector/) 8.0.29,
13221 ERAHEFAN A —EK
iR
MySQL Connector/) BUHEF MR ZER FikA, BT FRENEIRRSS imhR A1 THI5,
TRIETEHNEFPIRS RS HHEFANAR—HFRTE:

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

FEFYIBBEETFNRERFRN, FEXEZFiREAREFLN, 2=~ im2EAAHER LU B MysqL Connector/)
FEEXHRTF.

13.2.2.2 SEINO_BACKSLASH_ESCAPES N4

R
TS EM3EEE R T 5% 8 F NO_BACKSLASH_ESCAPES SEUM T AT \ EAFHEE N,
IRy by

TE BN E0HE EE AR AN B BC {38 A NO_BACKSLASH_ESCAPES 5\, MREER \\ f&®E sqL B4,

13223 RIRERS|ERBRASH

iR

S BUBETE @ MY K18 B SERVER_QUERY_NO_GOOD_INDEX_USED 5 SERVER_QUERY_NO_INDEX_USED S, iX
BERUTSHRE SERA—:

* 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

iR
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\Y V4 —
Fil 2 Ix
S 3B FE AN 2 35 enablePacketDebug S48, 1IX 2 — 1N MysQL Connector/) FAFiFIXEVES L, 1F4R B EURE B/ Buffer,
XEEBERENEINKH, BOITH.
FEE 7%

A& E enablePacketDebug %4,

13.2.2.5 A"3Z$F UpdatableResultSet

R

S 44 48 EE E AN 2 45 UpdatableResultSet, Bl1i5 748 & ResultSet.CONCUR_UPDATABLE &8, W A E &
ResultSet PIERFITEIBREH.

HliE 75 %

{£F8 UPDATE IBAFITEIREHT, IERSESRIERIE UL,

13.2.3 MySQL JDBC Bug

13.2.3.1 uselocalTransactionState ¥l rewriteBatchedStatements [ERfF B SHE ST X IRZEEIR

iR

useLocalTransactionState I rewriteBatchedStatements IS EIRH B, BEMNBESLIERI, eI
FERRBE,

7 iE

=,
TR

E.[E MysqQL JDBC IR 51tk Bug, BIKJEIE Bug Report i 1TERFTH EHVIRER,

1E7)FF /2 useLocalTransactionState, XB A RESFHESTIHFIERKER,

13.232 Connector TLiEFRE 5.7.5 R A A FHIBRSS in

R

MySQL Connector/) 8.0.29 75 5.7.5 AR A< LA N B mysqQL BRZZi, Z{EA 5.7.5 ARZASBATT mysqL BRSZ imth i B EX B EE
EEERR, BERLEELTSHRBEEREENEZEE, XTESHTER, "JEEL BugReport,

HlE 75 %

XE—NB40E) 8, BZE 2022 & 10 B 12 B, MysQL Connector/] K& FIEE KT,

FBIREN E#{T T RMEEAES

« EPURFE: pingcap/mysql-connector-j F{EE T 1% Bug, 1R P LA{E R pingcap/mysql-connector-j B R E 7 Y
MySQL Connector/J,
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https://bugs.mysql.com/bug.php?id=108643
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THER
1324 5 sequelize FIFREHE

RINBHEANFEREEEERT Sequelize v6.32.1 JMH,
RIBNRER, FIBUBESIIFHE RIS sequelize THEE (FR MysQL EARS ), RZHMTHAE

« RN3Z#5 GEOMETRY FH X,

« ARFEHENEBHMER,

« NSz#%F PROCEDURE HH%K,

« ANz +5 READ-UNCOMMITTED F[I SERIALIZABLE PRES 45,

« BRIATRSLIFECR51 Y AUTO_INCREMENT B4,

o ANZHF FULLTEXT, HASH 0 SPATIAL ZE35,

« "X&#F sequelize.queryInterface.showIndex(Model.tableName);,

« ANS2#F sequelize.options.databaseVersion,

« ANZHEFER queryInterface.addColumn AAISMNES | FE,

13.24.1 AZFHEINELHEHE
R

AZFHENBREEMER, IRATIAERABRBEEAN, FHBIEEEREFABIEALRNESI

13.2.4.2 AN32$F READ-UNCOMMITTED F01 SERIALIZABLE PRE 5l

iR

8 $0HE B AS 2 35 READ-UNCOMMITTED F1 SERIALIZABLE PRE R A, 1R EFEFRE LK 559 READ-UNCOMMITTED BX
SERIALIZABLE A4 R 58,

7%

& B S 5038 ZE SZ 4350 REPEATABLE -READ X, READ-COMMITTED FRES % 31,

MRFHOBENRRBEHMIZE SERIALIZABLE [RB R AN A, B T SERIALIZABLE, {RF]LAi%
Btidb_skip_isolation_level_check J3 1, LEFRANRIT tx_isolation ( transaction_isolation 5l ) MH1E
— N ENFIREARSFFRIMRE LS ( READ-UNCOMMITTED # SERIALIZABLE ), AR,

13.243 BRIAARARIFIELRT BT AUTO_INCREMENT B 14

R
BRIARSOIFIET ALTER TABLE MODIFY BX ALTER TABLE CHANGE SRIZHNZXIZFRE NFIHY AUTO_INCREMENT B,
B &

ZSEAUTO_INCREMENT HY{E AR F,

1% & @etidb_allow_remove_auto_inc /3 true, BIR]SRIFFEFR AUTO_INCREMENT B4,

13.2.4.4 ANZFF FULLTEXT. HASH Fll SPATIAL 25|
iR

FEANBIEEASZE FULLTEXT, HASH Fll SPATIAL 5],
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il B R
133 FHIBUEES ProxysQL Y

AKX LA centos 7 Jaffl, BENA FENEIRES ProxysQL FIEM 5%, MRMEEHMAZNEMERK, 7JS
EBRIE(RIEE R Docker K Docker Compose ERBMIXEERLIME, (RBE]ASEU TR, URBESER:

- TR

- R EEEN A A XS

* ProxySQL BANXH

« 5 proxysqL BUEERLMIX &&

1331 BEEEEIRE
13.3.1.1 MK
55 E(EF TiDB Serverless ¥ iR Y 2 20IE EE EE B,

1. F&§ [TiDB Open Core] JE1E, FHA tidb-server BRfG, M go build #H{THRIE,
2. EARENXMH (tidb-config. toml] SR/ZEN TiDB, LU FFIR:

${TIDB_SERVER_PATH} -config ./tidb-config.toml -store unistore -path "" -lease 0s > ${
<~ LOCAL_TIDB_LOG} 2>&1 &

pES—
- HEAMEA unistore YEATFAESIZE, X2 TiDB Open Core BIMNRTEAESIZE, SXEMIR
M{ERTE,

« TIDB_SERVER_PATH: E—#SH{FH go build mi¥My Z#HHISXENMIE, WIRTE /usr/
< local F# 1T E—DI%E, BB4ULLALRT TIDB _SERVER_PATH i J9 /usr/local/tidb/
— tidb-server/tidb-server,

« LOCAL_TIDB_LOG: %iit TipB HEHINIE,

TiUP EFHIEETRIEEREIESRMNERE, SBETINEELESTARSHEG, 01D, PD, TKVEH,

1. TETiup

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

2. BRI 3EE

tiup playground

133.1.2 IEERIFE
FRFERMRIMESERTS, BINSEFER e SPEFINIMUIEEERHIRIBEEREEE,
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https://proxysql.com/documentation/
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THER
Fal 2
13.3.2  J25 ProxysqQL

133.2.1 yum &

1. PO RPM B :

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. BE:

yum install proxysql

3. Bh:

systemctl start proxysql

13322 HftERAR
£ ProxysqQL B Github TIHEIEX ProxysQL B /3 X HH#H1TE R,

13.3.3 E2E& ProxysqQL

FEY5 proxysQL AL B S BN EUEE, UALLIS ProxysQL fE AN SIBEMNRIE, TEHIHVNENEREINR,
BEAREEDRISE ProxysQL B A X4,

13.3.3.1 ProxysQL ERE &N

ProxySQL EA—MNREMIIHE AH#ITEEEIE, »—NMmOFTRIE, Hp, BESEMA DM ProxysqL
Admin interface, {RIZARIADOFRA ProxySQL MysSQL Interface,

* ProxySQL Admin interface: BICAEFIEE admin INFEMIA P EEANEIRRE, NEBMEALE, EFE
FESE stats NRMAF, REEIZENELETHHE (NMEZEEAEKLE ). FIAZIER adnin:admin F
stats:stats, {BHFLELEE, UERKIASIE#HITAMZERE, BEnfzEEk, SEEE—MNA
F, BEE®BAN radnin,

« ProxySQL MySQL Interface: FAFIE, 1% sqL ELREIEENRS .
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Admin Interface

Write

Runtime Config

Read

0
o
0
A

DE User

Proxy Interface

T4 E R

=erver

Server

=Server

21: proxysql config flow

ProxySQL BE=JZBCE: runtime, memory, disk, RIXBEE X memory EMECE, EENEER, "TUEH
LOAD xxx TO runtime RERIXMNREE, tEJUAER SAVE xxx TO DISK &, BilEEEE &Lk,
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runtime

load xxx to runtime

Admin ¢ | emory
Interface )\

save xxx to disk

disk

22: proxysql config layer

13332 EEEFUHIEERIR

7E ProxysQL RIS ES in, WA MRESNEINBIEESIR, PTURIMNSB %K, BTE ProxysQL Admin
interface 1 TILIRIE :

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 A B EIRFiIRARSZHY, —ILM%EEED:\I:‘ZYJTQIE’JTLAHEREEEﬁ
ﬂ ™ hostgroup, IXH¥ ProxysQL 1F1 SIS & soL BIIXLERRSS ., MEREX D AEIFIRARSE (0i%
NEIZRE), TEEHEE IRER hostgroup, CALLERE RNEIRIIESRG,
+ hostname: JRimARSSAY 1P SRR,
- port: EimARSZ IR,

13333 EBE Proxy ERIKS

TE ProxySQL RN B BURE S IRV E RMK S, ProxysqQL 1F R 1FLEMK S 5K F 3K ProxySQL MySQL Interface, THE
ProxySQL4%LxlttﬁJL%iaﬂui}ErZI‘ﬂE’\Ji&%. A, BRRIEKSEFINSEEFHBEENNE, B7F
ProxySQL Admin interface 1T 1R 1{E :

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 PRIRAE

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,

BXHEMEBETM T —INER T FIBIBRES ProxysQL MR BRI, XEBNEANTEE. R ERAF
B root, BIEATHIKS, EREIANAY 6033 iHO (ProxysQl), BESEIKEZE 7] Il docker-compose.yaml,
ProxySQL ELYKEZ & 1] Il proxysql-docker.cnf,

BT Far<:

mysql -u root -h 127.0.0.1 -P 6033 -e "SELECT VERSION()"

BITER

e +
| VERSION() |
R et +

1335 BERERG

EERAIMEIR R

* Docker

* Docker Compose
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https://github.com/Icemap/tidb-proxysql-integration-test/blob/main/proxysql-docker.cnf

THE R
- 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. %00 3 4 Tios /S kAL, 3 E hostgroup_id ¥9% 0,

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

Tl E

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. 1831 Docker Compose B&IF 4™ TiDB B2E3Lfl, BEFA SRR 9% 4000, BREITEENIRO F 4001, 4002,
TiDB SLBIBENE, BBEI— ProxysqQL SEf5l|, ZF22MAER ProxysQL MySQL Interface i [/ 6033, BRESTE AN
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. 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 squ XHFFRIB1T:

i 2 A TioB fGimAttit, EA, tidb-0BY hostgroup_id J9 0, tidb-1AYhostgroup_id /7 1,
“3 o RIRECE, FHIERRT.

WINAF root, ZREAZ, default_hostgroup J90, ENEXIAIEEEHZE tidb-0,

WINEF root1, BRSAZ, default_hostgroup J91, BNEXIANIGEEEHZE tidb-1,
SWAFRE, FEERE

SO

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

BA ProxysQL Admin Interface AECEA L, RIEMMNIZRF, ERMEESEEEAF, HERNNLEREREE
TR sqL, MMHFiE, B sQL iR ERRM T IEEF IR (EIRLE, NERMAFR default_hostgroup

AERU T a2 THIA:

./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 .

©2023 FHLER (ILR ) BEBERAFTREBAENA. FRIEBBGERTF, BVWERBIFLFERELELNE
EFRIEERT, FRER. UREEEX.,
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