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REHENBURRI AN IAER TiDB, (RIGEEF TiDB Cloud BIEHBaI— N R %I Tios 5£8%, (FH TiDB
soLE iR, BARIE. FEEHEMAREITEFIZEL R,

EREEBEARMITEN LB 0B, BHSHAM B TiDs,

211 B8 CIBRRBRER

1. ANSR{RERIBE TiDB Cloud TS, BFELE T,
2. {EF{RHY TiDB Cloud K EE F.

3. EARNIERE —FRNREM Developer Tier A3, SREIEREEIE Dev Tier £8%, A Create a Cluster (Dev
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4. T5TE Create a Cluster (Dev Tier) TIEIE S £ A M/ZM/ RS E (EEHXAIERE aws ) / aJ X ( BiXF
TR ) I§, S5 Create IRABIFRERE,

5. FRESES, Es-1s nHE, 19EIERTEE, BITE Active Clusters BERIEFE,
6. BIFRTTEESS, 7E Active Clusters D1H], miSEEERHM, SN ZERHIZHIER,
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Support Cheese Wong

‘Welcome to TiDB Cloud! If you want to use a bigger TiDB Cluster than what the Dev Tier provides, you can add a credit card to purchase our paid clusters. If you need a larger cluster for a PoC, please submit your PoC application here.

Active Clusters

Active Clusters Recycle Bin Network Access

TiDB QPS
40 - tota
TiDB Version V540
. 3.04
Cloud Provider ~ 8WS
Region ap-northeast-1
2.04
VCPUs Size Storage Size Node Quantity
TiDB Shared 1
1.0
TiKV Shared 10 GiB 1
TiFlash Shared 10 GiB 1

1: active clusters

7. i Connect, BIERETIRE (RIFERNEFIRPIIR),

(’rﬁ‘\n\) TiDB Cloud default project
N

Create Cluster

Latency

2ms .
N

G000 ¥ N\o—0—0—0—0—
2ms-
1ms+
500 s |
on T

S
19529 11620 11729 11829 11929 1:20:29

Support Cheese Wong

Welcome to TiDB Cloud! If you want to use a bigger TiDB Cluster than what the Dev Tier provides, you can add a credit card to purchase our paid clusters. If you need a larger cluster for a PoC, please submit your PoC application here.

Clusters
.
Overview
Overview Node Map Backup Diagnosis
& Import 5% Settings © 5 Mins
TiDB Version V5.4.0 Total QPS
Cloud Provider ~ WS “0 oo
Region ap-northeast-1 3.0
VCPUs Size Storage Size Node Quantity 2.0
TiDB. Shared 1
1.0
TiKkv Shared 10GiB 1
—o—o—g
TiFlash  Shared 1068 1 2435 123
Connections
4.0 = Connections
3.0
£ Backup

2: connect

Latency
2ms = P80
3 o
2 ms-
1ms-
500 s+
0ns T T T T
1:20:35 1:21:35 1:22:35 1:23:35 1:24:35 1:25:35
TiFlash Request QPS
40 — batch

- cop

8. TE3# HHE A 535 Add Your Current IP Address, LEITYGHI TiDB Cloud RAT (RS BIRIMLE 1P B, =5 Create
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Filter, FH{TRETLIREZRICIE,
9. & Hl38 H4E step 2: Connect with a SQL client FEVEREFH, HEETBER,

Connect to TiDB

Standard Connection VPC Peering Web SQL Shell

Tip: You need to secure your cluster by setting traffic filters before you can use it.

Step 1: Create traffic filter

Specify the traffic allowed to connect the cluster. Traffic matching any filter is allowed, and all other traffic is denied.

Step 2: Connect with a SQL client

Using a SOL client to connect to TiDB from your server whose IP address matches any of the filters set above.

mysql --connect-timeout 15 -u root -h tidb.= .prod.aws.tidbcloud.com -P 4000 -p

3: SQL string

1. BRERMSQLEFE, BHERECHIRERE, BRUTLREX,

WRIRIEB L Homebrew, TBTEE Homebrew B MHITEER,

brew install mysql-client

AERRTANGLSTALT, SRUTER:

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

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

If you need to have mysql-client first in your PATH, run:

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

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

BEITHAMLT (HFLTHEESLAXER— K, BUGLSTELNE):

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

sERkfE, ERZEEXMS (140 ~/.zshrc), FIRIE MysQL BEF IR R LRMIN:


https://brew.sh/index_zh-cn
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source ~/.zshrc

mysql --version

MEAR S IR ANCA T a4 -

mysql Ver 8.0.28 for macos12.0 on armé4 (Homebrew)

BA centos 7 Fa 3l :

yum install mysql

FThE, BRIE vysQL BEFIRERRRMIN:

mysql --version

MEAR SR ANCA RS :

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

BITH 1 PHRFRINERFA S,

mysql --connect-timeout 15 -u root -h <host> -P 4000 -p

B35 BITRBINARER

. 52BZ tidb-example-java IN B,

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

BEERSH.
EFEN

B plain-java-jdbc/src/main/java/com/pingcap/JDBCExample. java A XTF Host, Port, User, Password

SEET

mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber (4000);
mysqlDataSource.setDatabaseName("test");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");

EIRIRERIZRS J9 123456, TMEM TiDB Cloud JEIANEIEF TR :

mysql --connect-timeout 15 -u root -h tidb.e049234d.d40d1f8b.us-east-1.prod.aws.tidbcloud.
< com -P 4000 -p

WAL RAIFSRE L R
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mysqlDataSource.setServerName("tidb.e049234d.d40d1f8b.us-east-1.prod.aws.tidbcloud.com");
mysqlDataSource.setPortNumber (4000);

mysqlDataSource.setDatabaseName("test");

mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("123456");

3. IB{T make plain-java-jdbc,
L N AN FIEA PR R
2.2 {3 TipB HULEMIINE sqL

KEE R 0B AVIEMIERE sqL BIERT X,

221 EHIAZED

BHRFE R ERED TioB 8, BEXRZERE, BSE(EMA TDB Cloud (DevTier) M7 TiDB EEER BB — MR ERERE,

222 BEARsqLiEE

JE=§
LEAb3Z 5| AL B TioB SXAEREY squL BARME, (RATEZRIELXEREESE. RA
B9 sqL BARIEESR.

R INERE TipB EEEf 2 f5, {ER]CATE TiDB FIIT SQLIBA T, [AJ TiDB FRA MysQL, 1RB]LAEA MysqQL & i
1 TioB, HFEXSHER T AEENIT vysqQL B,

sQLER—I1FEIMES, ERMIEERFEREERENAN, EERR—WEARAIES, FREARESH
BERITIE, AENABEERR sqL #fF. TERIsoLIEAYIR, £ 108 sqL 1EF1FHE,

soL B E B HIRTNERIS R T 4 125 :

+ DDL (Data Definition Language) : BIBENEBES, AREXNBIBENSR, BIEE. R ABEMRSIE,
+ DML (Data Manipulation Language): #IBIR{FIES, FREBRIEFSZHEXIEE,

+ DQL (Data Query Language): $IEBIES, FAREBWEZTRHEFHIENICE.

« DCL (Data Control Language): EIBIZHIES, FREXARNRMNEZ 2S5,

B, 2R oM H oL, EEIRMFESHIMRSIES, A TSHE sou EAMRMES T0s soL
EEFRREES B,


https://github.com/pingcap-inc/tidb-example-java/blob/main/Expected-Output.md#plain-java-jdbc
https://pingcap.github.io/sqlgram/
https://pingcap.github.io/sqlgram/
https://pingcap.github.io/sqlgram/
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2.2.4 DML HIRIEIEIBES

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,

225 DQLEREIEIES

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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2.3 MEREM crRuD MATERF
2.3.1 TiDB # Java BIfE & crRUD N TR

A S R R N el A Tip F Java SRAGIE—MET Y crRUD R FFEF,

=
PE =W

HEF{E R Java 8 I A ERRA#HTT T N AREF RS,

i
WNRIRFEEF Spring Boot 1£1T TiDB M FZEF SRS, v LAZEHBuild the TiDB Application using
Spring Boot,

2311 1% BEI{RAY TDB EEEE

RIFN A Tios SERREI A,

2.3.1.1.1 {$F3 TiDB Cloud o ZREE B
SR EER,

23.1.1.2 {ERARESR

LA I BERGA BE— NN LR AT TR, EREBEAMEEEHNE, SEEFTIFTHANNEANS, BEH
K55 TiDB,

ERE AN EE B

BEBAZS: A macos HE BN Linux IMERIEIRE Tios MIXERE, K58 Tips EEEEAVE AL, A TiDB,
TiKV, PD. MIZSEHEMAHIIEIT

1. FEFHZEIERTIUP,

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

2. FHREFMREEE,

pES—
TiUP ERFTEMERIBRITIN profile SXEFRILEITER1Z, FEHITUAT source a5 R1, BEIRIE
profile X FRISEFR I B 1B LATR 2.
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source .bash_profile

3. TEHH] session MITUA N ep S BohEEEE,

- EEEMIT tiup playground S RIGITERFTMRASHY TiDB &£8f, EA TiDB, Tikv, PD Fl TiFlash L3I &
19N

tiup playground

- tE]AFERE TiDB AR A DA Z A SEBINER, s R MUT:

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

LERAGLRERM TR BNEMREMER (FIMv540), BFRERTUETAITtiop list
— tidb REF, EITERFEREEFHMNLEAN:

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

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

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

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

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

==
3 .
TR

« T35 v5.2.0 R BA ERRZASEY TiDB 7E Apple M1 ity T I8 EIE1T tiup playground,
« AIXF A NMITH playground, ELREBEMIR/G Tivr RFIRERERFEUE, EFWIT
ZmLEREN IS,
- EEEHFXCEIE, sTLARIT TiuP BY --tag ©%%: tiup --tag <your-tag> playground
— ..., ¥ESE TP SEFM.

23.1.13 EFRTEREFLINE
BT cit WINECE M L IME: IMEFIEI
ZIMESBEHEEAE, HiBid nue SBEMNEE,

2312 F 24 FEURIE

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

#H A B & plain-java-jdoc:
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cd plain-java-jdbc

BREMUNTAR:

F—— Makefile
F—— plain-java-jdbc.iml

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

L—— dbinit.sql

HA, dbinit.sql AEIERVB(LIER]:

USE test;
DROP TABLE IF EXISTS player;

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

PRIMARY KEY ('id")

)

JDBCExample.java & plain-java-jdbc XN REIFZFAIER, EH 1B 5 MysqL RS, ELL, FEZ¥%E
£— mysqL N BIEER MysqlDataSource, CALLIEIER TiDB, HEES, #IIR1L Playerpro, FAREIREN
BEWR, #HITEMREFEE,

PlayerDA0 ZF2[FFIREIRHIEITRAIZE, EHH DA0 2 Data Access Object FIAEE, EHPEX T —RIIHRIER
BIE7E, ARNEHEENSAEN.

PlayerBean BEIELRE, HIEEREIZEFABIBREL, PlayerBean HIB N BMEIINE player REJ—4
FE.

package com.pingcap;
import com.mysql.cj.jdbc.MysqlDataSource;
import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sgl.ResultSet;

import java.sql.SQLException;


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

import java.util.*;

/**

* Main class for the basic JDBC example.
*k

public class JDBCExample

{
public static class PlayerBean {
private String id;
private Integer coins;

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() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {
return goods;

public void setGoods(Integer goods) {

this.goods = goods;

P PingCAP
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@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
* Data access object used by 'ExampleDataSource'.
* Example for CURD and bulk insert.
*/
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 (?, 2, 2)");
} 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) {
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preparedStatement.setString(1, player.getId());
preparedStatement.setInt(2, player.getCoins());
preparedStatement.setInt(3, player.getGoods());

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

}
}
System.out.printf("\n[createPlayers]:\n '%s'\n", preparedStatement);
return rows;
}
/**

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

* @param sellld Sell player id.

* @param buyId Buy player id.

* @param amount Goods amount, if sell player has not enough goods, the trade will break.

* @param price Price should pay, if buy player has not enough coins, the trade will

— break.

*

* @return The number of effected players.

*/

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();

21



try

P PingCAP

return effectPlayers;

{

connection.setAutoCommit(false);

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

playerQuery.setString(1, sellld);

playerQuery.setString(2, buyId);

playerQuery.execute();

PlayerBean sellPlayer = null;
PlayerBean buyPlayer = null;

ResultSet playerQueryResultSet = playerQuery.getResultSet();
while (playerQueryResultSet.next()) {

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

)i

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

System.out.println(player);

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

} else {
buyPlayer = player;

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

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

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

if (buyPlayer.getCoins().compareTo(price) < 0) {
throw new SQLException(String.format("buy player %s coins not enough.", buyId
— )i
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PreparedStatement transfer = connection.prepareStatement("UPDATE player set goods
<~ = goods + ?, coins = coins + ? WHERE id=?");

transfer.setInt(1, -amount);

transfer.setInt(2, price);

transfer.setString(3, sellld);

transfer.execute();

effectPlayers += transfer.getUpdateCount();

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

effectPlayers += transfer.getUpdateCount();
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.

*
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* @param id Player id.

* @return The player of this id.

*/

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

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

preparedStatement.execute();

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

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

return player;

/-k-k

* 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.
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* @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()) {

} catch (SQLException e) {

}

return totalNewPlayers;

P PingCAP

// We're managing the commit lifecycle ourselves, so we can
// control the size of our batch inserts.

connection.setAutoCommit(false);

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

System.out.printf("PlayerDAO.bulkInsertRandomPlayers ERROR: { state => %s, cause
— => %s, message => %s }\n",

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

preparedStatement.execute();

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);

b

} 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);
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}
} catch (SQLException e) {
System.out.printf("PlayerDAO.countPlayers ERROR: { state => %s, cause => %s,
— message => %s }\n",

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

return count;

public static void main(String[] args) {

// 1. Configure the example database connection.

// 1.1 Create a mysql data source instance.

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

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

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

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

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

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

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(), 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 = dao.buyGoods(player2.getId(), playerl.getId(), 2, 100);
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

AIAEER, josc SEMNBEBENTR, FEECERHIRNIEZE, BFAERIFMNERANE, FIEREKE,

LEIFREEEGR1TAY Java ORM JJ Hibernate, H Hibernate ZERRZS 6.0.0.Beta2 RUAFEEZIF T DB AS. TEIE
BT TiDB BU4FME, HEIE, LEALIELA 6.0.0.Beta2 + KR A IFH 1T AR,

HABR plain-java-hibernate :

cd plain-java-hibernate

BREMINTAR:
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F—— Makefile

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

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 & plain-java-hibernate X NREIFEFRIEIR, {EF Hibernate BY, 85 F JoBC, XEB
INEBEANREX G, Hibernate FElR T BIBEIBEEZEN, NRBIEEZRIVAT.

PlayerDAC EfEFAREEHUBENHAIZE, EH DA 2 Data Access Object IS, EFRENX T —RIHBURNIE
7%, BRIBMHEUENS AGE S, HET JDBC, Hibernate 13 T KRERIRIE, WM HRRET, BEAWNSRMN
CRUD F, WMARMIELTHRBE,

PlayerBean REUIBLIRE, IIIBEREZFAMIMES, PlayerBean FIENEBMHEIN N E player RAI—
FER, tHIXTF JDBC, Hibernate B PlayerBean SEARZEA T 44 Hibernate IRIEE S HIER, A TIERE, AXRIER
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package com.pingcap;

import
import
import
import
import
import
import
import
import
import

import

import
import
import

import

@Entity

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

org.

java
java
java

java

rta.persistence.Column;
rta.persistence.Entity;
rta.persistence.Id;
rta.persistence.Table;
hibernate.JDBCException;

.hibernate.Session;
.hibernate.SessionFactory;

.hibernate.Transaction;

hibernate.cfg.Configuration;
hibernate.query.NativeQuery;

hibernate.query.Query;

.util.Arrays;
.util.Collections;
.util.List;

.util.function.Function;

@Table(name = "player_hibernate")

class PlayerBean {

@Id

private String id;
@Column(name = "coins")
private Integer coins;
@Column(name = "goods")

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;
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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;

@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.
**/
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 {
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resultObject = fn.apply(session);
txn.commit();
System.out.println("APP: COMMIT;");

} catch (JDBCException e) {

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

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

}

return resultObject;

public Function<Session, Object> createPlayers(List<PlayerBean> players) throws
<> JDBCException {
return session -> {
Integer addedPlayerAmount = 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);
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sellPlayer.setCoins(sellPlayer.getCoins() + price);

session.persist(sellPlayer);

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

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();

33



try (Session session = sessionFactory.openSession()) {

// 2. And
PlayerDAO

// 3. Run

// Create
playerDAO

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

// 4. Explore more.

// Player
// Player

PlayerBean player1 = new PlayerBean("1", 100, 0);
PlayerBean player2 = new PlayerBean("2", 114514, 20);

// Create

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

// 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);

P PingCAP

then, create DAO to manager your data.
playerDAO = new PlayerDAO();

some simple examples.

a player who has 1 coin and 1 goods.

.runTransaction(session, playerDAO.createPlayers(Collections.singletonList(

.runTransaction(session, playerDAO.printPlayers(3));

1: id is "1", has only 100 coins.
2: id is "2", has 114514 coins, and 20 goods.

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

1 wants to buy 10 goods from player 2.
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// So player 1 has to reduce the incoming quantity to two.
System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
updatedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.buyGoods(player2.getId(), playeri1.getId(), 2, 100));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n",
<> updatedCount);
} finally {

sessionFactory.close();

2313 FE3F: BITREB

KRR E N BRBRNBITHE,

23131 FE3LFE 1889 pBC RYVRKL

7E Gitpod Playground R22i%{ jpBC: BREFL 1L 1

fEMA pBC BY, BFNVRMUCBIEER, GMAMELLTRT nysql-client, BfEFRAARMER, THER
plain-java-jdbc B R FIB1T:

make mysql

HEEMIT:

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

EIRNMERARMERE, SRETE mysql-cient, BEIES RIFAVERE, FI1B1T src/main/resources/dbinit.sql
SRR sqLiBA],

= Gitpod Playground A2 Hibernate: IREFL IR 1K

EFEFBRMLER.

23132 355 2889 TiDB Cloud BXSE

EORERIERHELIAEERE, TiDB Cloud S EL{hiZFEEEEE, R JDBCExample. java KX TF Host, Port, User, Password
&
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mysqglDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber (4000);
mysqlDataSource.setDatabaseName("test");
mysqlDataSource.setUser("root");
mysqlDataSource.setPassword("");

EARIE TR 9 123456, T.EM TiDB Cloud BEIMIEEF TR K :

mysql --connect-

timeout 15 -u root -h xxx.tidbcloud.com -P 4000 -p

WL IEFSRE R R

mysqlDataSource.
mysqlDataSource.
mysqglDataSource.
mysqlDataSource.

mysqlDataSource.

setServerName("xxx.tidbcloud.com");
setPortNumber(4000);
setDatabaseName("test");
setUser("root");
setPassword("123456");

EITERIERBENALZERE. TiDB Cloud SRELMITTEEERE, F¥ hibernate.cfg.xml AT hibernate.connection.url,

hibernate.connection.username, hibernate.connection.password BJ&%% :

<?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.

<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>

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

EREERIZEE S 123456, MBI TiDB Cloud BEIHEREFFEN:
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mysql --connect-timeout 15 -u root -h tidb.e049234d.d40d1f8b.us-east-1.prod.aws.tidbcloud.com -P
— 4000 -p

WL FECE SR R

<?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://tidb.e049234d.d40d1f8b.us-east-1.
< prod.aws.tidbcloud.com:4000/test</property>

<property name="hibernate.connection.username">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>

23133 FE3ITHEIWH: BT

1B1T make, XEBLATAMRIENAS:

« BIEFFHIER (make build): mvn clean package

+ 1&1T (makerun): java -jar target/plain-java-jdbc-0.0.1-jar-with-dependencies.jar

R A] ABRRETTIXF A make S LR ERF L,

BT make, XA TEMEENAS:

« BIEFFHIEE (make build): mvn clean package

+ BT (makerun): java -jar target/plain-java-hibernate-0.0.1-jar-with-dependencies.jar
AR ABREITIX P A make L HEEH L,
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2314 a4 FHERHEH
JDBC FiiHR%E H
Hibernate TR ER%A

2.3.2 TiDB # Golang A& B crRuD N FFEF

A AEPF R R UN{AIE R TipB #0 Golang RADIE —NE BRI cRUD R FAHTEF,

==,
PES =W

HEFF{ER Golang 1.16 LA LR AT TiDB I ARTEFHIRS.

2321 14 BoNfREY TioB B

KT N A Tios SEHREIN A,

2.3.21.1 {$F3 TiDB Cloud o ZREEES
BB REEE,

23.21.2 {ERARIERE
{Re] BABRE — AN At MiXAY Tios SEEf K IETNAY TiDB 5EEE, AT R, BESE:

- EREBAHNILN Tio BEEE
. EREIFI TiDB B,

23213 FERTEREEAERME
BT cit WIEC B A R IME: AT
ZIMES BN, Fidid nive ZRENILERE,

2322 2% FREURIE

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

HABZE sqldriver:

cd sqldriver

BREMIMTAR:

38


https://github.com/pingcap-inc/tidb-example-java/blob/main/Expected-Output.md#plain-java-jdbc
https://github.com/pingcap-inc/tidb-example-java/blob/main/Expected-Output.md#plain-java-hibernate

B’ PingCAP

F—— Makefile

—— dao.go

F—— go.mod

F—— go.sum

F—— sql

| L—— dbinit.sql
F—— sql.go

L—— sqldriver.go

HA, dbinit.sql HEUBERYBILIED:

USE test;
DROP TABLE IF EXISTS player;

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

PRIMARY KEY ('id")

);

sqldriver.go = sqldriver XANREIFERIER, ERTios 5 MySQL NGRS, Eib

, BEYIRE—1 mysaL

PMNBYEIREIR db, err := sql.Open("mysql", dsn), CALLEHEZ!TiDB, FEERE, A daoc.go FHEI—FRIT

%, AREERIEWYSR, #ITEBNESFRE.

package main

import (
"database/sql"
n fmt "

_ "github.com/go-sql-driver/mysql"

func main() {

// 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)
»




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

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.
Player{ID: "1", Coins: 100}
Player{ID: "2", Coins: 114514, Goods: 20}

player1

player2 :
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// 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)

B’ PingCAP

bela, HR—ITATEKR s FZMTRE wil, FEUTREERA:

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, 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()

£ dao.go HEX —RIVBIRIVERIFTG A, ARIHEHIIENBAGE, XBLRAEMFRHZ LIRS,

package main

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

"strings"
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"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™)

// 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
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>
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

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 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

+

buyExec := func() error {
stmt, err := tx.Prepare(GetPlayerWithLockSQL)
if err != nil {

return err
}
defer stmt.Close()

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

}
defer updateStmt.Close()

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

return err
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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 {

}
return args

func buildBulkInsertSQL(amount int) string {

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),
Goods: rand.Intn(10000),

return players

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

args = append(args, player.ID, player.Coins, player.Goods)

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

B’ PingCAP

sql.go HTERLT SQLIBAIMNE S,

package main
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const (
CreatePlayersSQL = "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"
UpdatePlayersSQL = "UPDATE player set goods = goods + ?, coins = coins + ? WHERE id = ?"
GetPlayerByLimitSQL = "SELECT id, coins, goods FROM player LIMIT ?"
)

BJABE, go-sql-driver/mysql SREFIRIBIEETLR, FEBCERHRNIEZE, FHXMA *sql.Rows, BR
RERIFIEANIE, FIEREKE.

SRIFIREEERITHY Golang ORM J9 gorm ( #E7F ), LEALIFIA v1.23.5 AR ARFH1TiHER,
HE - BHTER B ESHWTEB util, "ELATRBEA:

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")

b
if session.Error != nil {
return session.Error
b
return session.Transaction(fc)
¥
HEANBF gorm :
cd gorm
BHREMMTR:
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F—— Makefile

—— go.mod
F—— go.sum
L—— gorm.go

HA, gorm.go & gorm XNRGIFZFBIER, FH gorm BY, METF go-sql-driver/mysql, gorm FFiR 1 BIEEE
EEEERN, REFIEEZERNAET, HEifRT RKEMNIRIE, W AutoMigrate, EARITHRAY crRuD &, IRARHIE
T REE,

Player BEUREMK, HBIBEREIZFANIRES, Player BN EBIMHEITNE player REI—NFER, AR
F go-sql-driver/mysql, gorm i Player ZUIEBLEMIAR I T L8 corm IRIBEZSHER, IOIANTHLUD “gorm: "primaryKey
< ;type:VARCHAR(36);column:id"" HY;EfE, FARIETRMET XA,

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
db.AutoMigrate(&Player{})
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// 2. Run some simple examples.

simpleExample(db)

// 3. Explore more.
tradeExample(db)

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

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

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

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

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

panic("there shouldn't be success")

// 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: %+v\n", testPlayer)

// Create players with bulk inserts. Insert 1919 players totally, with 114 players per batch.
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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"}).
Find(&sellPlayer, "id = ?", sellID).Error; err != nil {
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return err

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

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

»

2323 E3$: BITREB

KRR E N BRBRNGITHE,

23231 FE3LE 187 go-sql-driver/mysql RYIIAIL

7E Gitpod Playground R i go-sql-driver/mysql: TR EFL iz izl

fEF go-sql-driver/mysql B, EEFTNYIIAMLEIIBER, BIIARMBELR T mysql-client, BIERAARMMERE, 7]
BT sqldriver BR T BT

make mysql
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HEENIT:

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

EIRTNMERAERE, BIREER mysqldient, IHEEERIRAIERE, FB1T sql/dbinit.sql XEFART sQLiE
&,

7E Gitpod Playground FR=i% gorm: IREFR X i

EREFIBILR.

23232 28358234 : TiDB Cloud BEESH

ERERIEREAINEERE, TiDB Cloud T EIZFEEERE, Fi¥ sqldriver.go A dsn SEEVE:

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

EREERZEE A 123456, MHBM TiDB Cloud BEIIEREFFERN:

mysql --connect-timeout 15 -u root -h xxx.tidbcloud.com -P 4000 -p

BALERE N F S E I :

dsn := "root:123456@tcp(xxx.tidbcloud.com:4000)/test?charset=utf8mb4"

ERERIEARIMENASESEE. TiDB Cloud SREMITIZEREE, Fil gorm.go A dsn SRUE:

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

EREEMZRIE ) 123456, MEM TiDB Cloud BEIIEEFFERN:

mysql --connect-timeout 15 -u root -h tidb.e049234d.d40d1f8b.us-east-1.prod.aws.tidbcloud.com -P
< 4000 -p

BALLRERIGSHE R R

dsn := "root:123456@tcp(xxx.tidbcloud.com:4000)/test?charset=utf8mb4"

23233 HW3LH3IHH: BT
1Z1T make all, XU TF=MEIERNES:
« BUEEER (make mysql): mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql

o MJE 3 Hl (make build): go build -o bin/sql-driver-example
+ 1817 (makerun): ./bin/sql-driver-example
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R R A BIRBITIX = make L HREGF L,

1Z{T make all, XU TRMEENAES:

o %8 33 Hl (make build): go build -o bin/gorm-example
+ BT (makerun): ./bin/gorm-example

R R A BIRBITIX A make L HREGF L,

2324 a4 MHAEH
go-sql-driver/mysq! FiER %
gorm THEA%E H

3 ~lFER

3.1 fsEF8 Spring Boot ## TiDB N FHTZE /%
AABFZEIRERINEIER TiDB #% Spring Boot Web NI A2, {3 Spring Data JPA HRIRVE Jo 44 1501 8E 11 BVAE
28, LEREIN AZFR RIS B EER]TE Github T #,

XR— MR ATEIIME Restful AP IRBINAER, BRT —MER TiDB {F 0 IR EHIER Spring Boot /5l
BRSS. I TUTERE, ATER— 1M IKER:

ER—MNRTHEBRNAF, EMIREFRIEYE: EHH coins LW goods, BENMMRERE—IF
ER id, fEAIMRME—IRR, MEREETHHRMEMBAZRNERT, TUBHNRS,

{RE] ACALE R0 EAt, MEBCHNARER.

i

HETREFEIFIEREIR spring Boot #) 2 TiDB N IR, M EMMINE, BB 1B
8, REFGTRE, REE—E,

WMEFIRIL

311 14 Bo{RY Tios E£Ef

RIFNEE ios EERIBINTTE.

3.1.1.1 {EF TiDB Cloud R EREEEF
SR e
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https://github.com/pingcap-inc/tidb-example-java
https://gitpod.io/#targetFile=spring-jpa-hibernate_Makefile,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java
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3.1.1.2 {FRAhES

LA EERORE— MR EEHITTE, EEEBEAIMEEHIE, EEBFTIFANNHBEAS, BEH
b P25 TiDB,

EREB AN EEEF

ERZS: FAAH macos SEE B Linux IMEHRIESRE TiDB ML EERE, A58 TiDB SEBFHUEAZEH), A TiDB,
Tikv, PD, MSIZEEMNAERIIBIT

1. FEFZERTIUP,

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

2. FI2BEIMRTE,

xR
TiUP ZRFEMERIRRITIN profile SXEFRILEITERTZ, FEHITUAT source a5 R, BEIRIE
profile XHFBISEIR I BB LA T2,
source .bash_profile
3. TEHH] session MITUA N ep S BohEEEE,
- HiEHITtiup playground Ap S RIB1TERFThRAAY TiDB £58%, ELA TiDB, Tikv, PD F TiFlash SEfll &%

/I\.

tiup playground

- R]AFETE TiDB AR ASCA R B AM LB, SRS RMUT:

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

RBORER M T A BNEMRANER (FIR1540), RITRAT BT RITrivp List tido
REE, BTERERRERNHIETE:

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

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

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

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

To view the Grafana: http://127.0.0.1:3000
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« XFFv5.2.0 KRLA_ERRZASEY TiDB 7E Apple M1 iox 7 BI85 £3iE1T tiup playground,
« BUXF A NITHY playground, TELESRERE MG Tive RIBIRIEREB IR, EFRMIT
Z LR — N MR,

« BEREBMLEURE, PTUABIT TiuP BY --tag ©%%: tiup --tag <your-tag> playground
— ..., ¥ESE e SEFM,

312 2 TE K

i%ff{ﬂﬂ'\]ﬁ'%*ﬂi?ﬁ#ﬁgbva Development Kit (JDK), E%Java F&E’\]L%%IEO Spring Boot 15 Java RS 8
BA_ERT DK, EIF Hibernate ARASHILRAR, HETF{EF Java hRAS 11 LA LAY DK,

IRz FAFE 7 BB 3245 Oracle )oK ¥l OpenDK, BBEITIERE, ABIZIGFEAIRA 17 A Open)DK,
3.1.3 ?ﬁ 3 ﬂ?: f% Maven

LE7R BN FAFE £ A Maven SREIZN AAFE P BIMRERIN, Spring 32500 Maven lRZAH 32 A E, fFRKEIEIRK
F, HEERSIRMIZERZAE Maven,

XEBLAHGSITER Maven B %!

« mac0s &

brew install maven

« ET Dpebian Y Linux Z1ThR E& 3 (0 Ubuntu 55):

apt-get install maven

« ETF Red Hat BY Linux R1THR E% 2% (U0 Fedora, Cent0S 55):

- dnf BIESTEEE

dnf install maven

- yum BLEIEES

yum install maven

HithZR75i%, BEE Maven BT X,

314 Faw: KRENARRRE

15 FEEREFERPUCRBEE, FiEAZEIE Rspring-jpa-hibernate,
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https://maven.apache.org/install.html
https://github.com/pingcap-inc/tidb-example-java
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3141 SIBMBREMKEZAES (FIE)

FRFZFFER spring Initializr 2, (RA]AEX MM BT AN FERMA RNV EBECE, RRERE -5
FRPFEFERABNZEANARER, BERNT:

Project
* Maven Project
Language
* Java
Spring Boot
+ 3.0.0-M2
Project Metadata
* Group: com.pingcap
+ Artifact: spring-jpa-hibernate
* Name: spring-jpa-hibernate
*+ Package name: com.pingcap
+ Packaging: Jar
* Java: 17
Dependencies
* Spring Web
* Spring Data JPA

* MySQL Driver

&G MERR:
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https://start.spring.io/
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€ spring initializr

Project Language Dependencies ADD DEPENDENCIES.., % +B l
o [ ] Q Ketlin - O Groovy
Q Gradle Project Spring Web m
Build web, including RESTful, applications using Spring MVC. Uses Apache Tomcat
Spring Boot as the default embedded container
QO 300@NAPSHOT) @ ! O 2.7.0 (SNAPSHOT)
O 270M3) O 266GNAPSHOT) O 265 O 2512 (SNAPSHOT) Spring Data JPA [EEH|
Q 251 Persist data in SQL stores with Java Persistence API using Spring Data and
Hibernate.
Project Metadata

MysaQL Driver [N

Group ~ com.pingcap
MySQL JDBC and R2DBC driver.

Artifact  spring-jpa-hibernate

Name  spring-jpa-hibernate

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

Package name com.pingcap.spring-jpa-hibernate

Packaging @ O War

<D

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

4: Spring Initializr Config

=
TR

RE squ B HrEN, BENBUREMNEEMER ANSISQL E B AN FEMBE, XM
FEUEERTIS. Hibernate BT E org.hibernate.dialect.Dialect ZXFIF NI E ML M RS HF L
RAGBXLEHF ST,

ERSHBERT, Hibernate 1§ BENS BT 7E /350 HA 8] 18T JoBC & Y — LR BERAEEEA
HIERAFS. BX Hibernate IE ZEAMIEWASHEES] (ARIFRIDIXMRITEIVEES ) BYE
B, B85 EHE.

NMRHTEMEERLEZHAEERNAS, EBFREEREBEXAS, WEZEIZE hiber-
nate.dialect Bg & 171,

—— 1% B Hibernate B 75X 4 : Database Dialect

bEfE, LEIMBENRTIEE R, {BXEI{EM 0B 5 mysqL MERIEENERSY, BIER wysaL H 5. X2HET
Hibernate 2 $% TiDB A S AURRZAS /7 6.0.0.Beta2 LA L, [ Spring Data JPA ¥ Hibernate BYZKIA (K EH R A J0 5.6.4.Final, Fr
BA, HEZEIT pomxml YEH A T B :

1. WNLEAREHSZEERFTR, 4% Spring Data JPA S| ABY jakarta B13E1THERR, B :

<dependency>

<groupId>org.springframework.boot</groupId>

<artifactId>spring-boot-starter-data-jpa</artifactId>
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https://docs.jboss.org/hibernate/orm/6.0/userguide/html_single/Hibernate_User_Guide.html#portability-dialectresolver
https://docs.jboss.org/hibernate/orm/6.0/userguide/html_single/Hibernate_User_Guide.html#database-dialect
https://github.com/pingcap-inc/tidb-example-java/blob/main/spring-jpa-hibernate/pom.xml#L26
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</dependency>

B

<dependency>

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

</dependency>

2. FERRANLEARE ST FT R, 5l 6.0.0.Beta2 hRALA LAY Hibernate R #5, LEALLA 6.0.0.CR2 ARA Fofl:

<dependency>

<groupId>org.hibernate.orm</groupId>
<artifactId>hibernate-core</artifactId>

<version>6.0.0.CR2</version>

</dependency>

B RMRIRE— = a0, B8 SROFEFHEREAEIRY spring Boot MATERF.

315 Bsg: BITNARER

LEAEST N TR R AR ITRIZFFNEIT, E7EE— web N BTEF, Hibernate GBI — NMESURE test AR
player_jpa, SNR{RIBNAIEFFHY Restful API FHTIER, XLEERIGSTE TiDB S8 LB THUEEEZ S,
MRFRETHREXINBEFNKBIEMER, JSRAAKIE T ARSI,

3151 35458 1889 : TiDB Cloud BERE

ERERIEARMEIAESRE, TiDB Cloud SREMITFEEERF, Tk application.yml (iIF src/main/resources K)
x=F spring.datasource.url, spring.datasource.username, spring.datasource.password S

spring:

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

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

ddl-auto: create-drop
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https://github.com/pingcap-inc/tidb-example-java/blob/main/spring-jpa-hibernate/pom.xml#L53
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EIRRERIZEE A 123456, MBI TiDB Cloud BEIFEZEFRTERN:

mysql --connect-timeout 15 -u root -h tidb.e049234d.d40d1f8b.us-east-1.prod.aws.tidbcloud.com -P
< 4000 -p

BLLUERIEFSRE R R

spring:

datasource:
url: jdbc:mysql://tidb.e049234d.d40d1f8b.us-east-1.prod.aws.tidbcloud.com:4000/test
username: 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

3152 FsHE 289 BT

FTHKE, BIRIRELZRFHEN spring-jpa-hibernate B3R, BIERELB R, BERAGSHA:

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

3.1.5.2.1 {EF Make MEFHITIT 5

make

31522 FIMEBHIEIT

HEEIRER Make ANRITMRFEZIT, HA, SRFEFNHITHE, BREUTSRESIBT, AJUE
FHERIMER:

BRETFHITE:

mvn clean package

BTN FATEFFRY AR XX

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

3153 BsTEIFH:

ML RREERD M T TR
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AN AN (D M W U W
CON_ | "' = vV

AR B I U A Y I B R G R D ED BB

S P s P ) B O S A

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

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

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

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

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

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

<> Found 1 JPA repository interfaces.

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

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

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

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

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

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

2022-03-28 18:46:02.143 1INFO 14923 --- [ main] o.hibernate.jpa.internal.util.LogHelper
— : HHHO000204: Processing PersistenceUnitInfo [name: default]

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

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

2022-03-28 18:46:02.324 INFO 14923 --- [ main] com.zaxxer.hikari.HikariDataSource
— : HikariPool-1 - Starting...

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

2022-03-28 18:46:02.443 1INFO 14923 --- [ main] SQL dialect
— : HHHO00400: Using dialect: org.hibernate.dialect.

< TiDBDialect

Hibernate: drop table if exists player_jpa

Hibernate: drop sequence player_jpa_id_seq

Hibernate: create sequence player_jpa_id_seq start with 1 increment by 1

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

2022-03-28 18:46:02.883 INFO 14923 --- [ main] o.h.e.t.j.p.i.JtaPlatformInitiator
— : HHHO000490: Using JtaPlatform implementation: [org.hibernate.engine.transaction.
< jta.platform.internal.NoJtaPlatform]

2022-03-28 18:46:02.888 1INFO 14923 --- [ main] j.
<> LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for
~> persistence unit 'default'

2022-03-28 18:46:03.125 WARN 14923 --- [ main] org.hibernate.orm.deprecation
— : HHH90000021: Encountered deprecated setting [javax.persistence.lock.timeout
<5 1, use [jakarta.persistence.lock.timeout] instead

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

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

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

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

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

WHEESR, BRNARFERNTRANT A, KB R RRAREER omcat BT — A sedet, {2
Hibernate YfEJJ ORM , HikariCP YE JO $X 3B e E 1B AISEER, {#A T org.hibernate.dialect.TiDBDialect ¥E 944
BERS. Bolfg, Hibernate MPRFEFEIE T R player_jpa, KFF player_jpa_id_seq, EBMMIER/GE,
BT 8080 im M, ¥TIMEHE HTTP BRSS,

MRMFETREXILNBAEFNARBIFEAEE, ISEABIE T AT,
316 6 HTTPIBER

RSB TRMIE1TiE, BIRI{ERA HTTP OB REIRFER. http://localhost:8080 BARZ IR {ERHE, LEAMER
— ZRIEY HTTP B R FE R WA ER ZARSS.

3161 EeT 1889 : £ Postman B3R (HEHF)

fRE] FEUEECE XX HRI A, H S A Postman, SAFUEFTR:
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https://tomcat.apache.org/
https://github.com/brettwooldridge/HikariCP
https://raw.githubusercontent.com/pingcap-inc/tidb-example-java/main/spring-jpa-hibernate/Player.postman_collection.json
https://www.postman.com/

P PingCAP

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

5: postman import
3.1.6.1.1 BN

R Create #72F, i Send 3%, &iX Post iZTUAY http://1localhost:8080/player/ 3K, REE A IEINAYET
KN, FHEAA 1,
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Create + ooo No Environment v
Player | Create v oo s E
POST v http://localhost:8080/player/
Params Authorization Headers (8) Body @ Pre-request Script Tests Settings Cookies

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

1 |

2 £

3 "coins": 100,

4 "goods": 20

5 ¥
6 ] T

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

Pretty Raw Preview Visualize JSON v = O Q

6: Postman-Create

3.1.6.1.2 {EHA D FKEIKRER

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

Player | GetBylD

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

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

Key

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

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

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

7: Postman-GetByID
31613 {EA Lmit iILEFKEMRER

=i GetByLimit ¥R%S, sifi Send 3 %50, &iX Get AZTUAY http://localhost:8080/player/limit/3 53K, R[ENE
NRZ3IMMRNERTIR,

65



P PingCAP

GET GetByLimit =+ o0 No Environment v
Player | GetByLimit v ooe s B
GET v http://localhost:8080/player/limit/3
Params Authorization Headers (6) Body Pre-request Script ~ Tests Settings Cookies

Query Params

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

2 {

3 "id": 1,

4 "coins": 100,
5 "goods": 20
6 ¥,

7 {

8 "id": 2,

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

12 i

13 "id": 3,

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

[y
~
=]

—

8: Postman-GetByLimit

3.16.14 DIFKEIMRER

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

KEY VALUE DESCRIPTION ooo Bulk Edit
index 0

size 2

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

9: Postman-GetByPage
31615 FREGIRNE

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

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

Query Params

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

10: Postman-Count

3.1.6.1.6 MIERXSH

=i Trade #R%E, i send 32, &iE put F2ZUAY http://localhost:8080/player/trade iEK, BHRESHHE
SEETZR 1D selllD, MAEETZR 1D buyId, MK EMEE amount, WKBHEEM B price, REMBEIRZREM
I, SHIESEMREYAE. WEMREDAERBUREEIREY, RSN, BRTHIEESSRFIE,
REEMFENEMHEMELNIE.
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PUT Trade + oo0 No Environment

Trade ~ 000 V4

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
3 selD 1
& bup 2
o amount 10 x
price 100
Body Cookies Headers (5) Test Results @ 200 0K 54ms 168B Save Response
Pretty Raw Preview Visualize JSON ~ = o Q
1 true
11: Postman-Trade
3162 EeLHE 280 EH curl EK
S8R, e ABEER curl #1TERK,
3.1.62.1 IBANETER
{83 post F5iETEK /player Ui iGN, BI:
curl --location --request POST 'http://localhost:8080/player/' --header 'Content-Type:
< application/json' --data-raw '[{"coins":100,"goods":20}]"'
XEER jsoN ERERER, RAFBELIE—NEMH coins J9100, LEHIE goods 79 20 BIITZK, REE

FEIRIETR AN,

1

3.1.62.2 {EHADKEMKREER

R Get ik TE R /player IMABERRFNMREL, FINEE
“ /{idy , BIANTEBX id J9 1 BETSRET :

ER81Z ELEHINZRAY id S8, Bl /player

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

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

¥

3.1.623 {FEHA Lmit L EFEIRRER

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

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

REMEAITFRERIITIR:
[

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

I

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

I

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

3.1.624 HNITEFKEIMIRER

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

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

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

FFo

{
"content": [

{
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"coins": 200,

"goods": 10,
"id": 1

I

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

}

1,

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

"number": 0,

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

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

"unsorted": true

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

"totalElements": 4,
"totalPages": 2

B’ PingCAP

3.1.6.2.5 FREVITZER N

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

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

IREME AR
4
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31626 MIERXS

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

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

--data-urlencode 'price=100"'

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

true

3.1.63 SBeF 385 : A shell FIAER
XBBLIEERTIZRE 7 shell B, LAFHERKIMIK, BIAIESMUATIRIE:

—_

BB 10 BITR

FEL id 1 HIITR(ER

FHZEZ 3 BMREENR

FXEX index 9 0, size A2 MI—TIIRIER

SREITZR 28

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

A

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

> make request
./request.sh

loop to create 10 players:
1111111111

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

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

get first players:

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

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

trade by two players:
false
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3.1.7 LA

RN ARG AR FIE FRIEH,

3171 B

RRBIMB KRB E RN TR (BER T EFIEMEED )

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

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

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

« App.java @IMBRIADO

+ controller /I EMINRE HTTP IZOME

- service RINELIME O S51BEME

. dao BRINB LU SHEEERFTHIMBERAMLNE
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3172 BEE
ATEEENAB pom. xml X Maven BBE, & application.yml X{FFHIEFEE,

3.1.7.2.1 Maven iCE

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

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

</parent>

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

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

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

</properties>

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

</dependency>

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

</dependency>

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

</dependency>

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

</dependency>

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

</dependency>

</dependencies>

<build>

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

</build>

<repositories>

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

</repository>

</repositories>

<pluginRepositories>

<pluginRepository>

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

</project>

B’ PingCAP

31722 BAFERE

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

=

I=l—_ro

spring:

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

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

ddl-auto: create-drop

LR EER A vamL 8T, EA:

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

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

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

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

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

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

®FETOBAE, B, LASE

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

3.1.7.3 AOXHE
ANOX 4 App.java:

package com.pingcap;

import org.springframework.boot.SpringApplication;

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

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

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

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

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

It PID 243K AL N A T2 P

3.1.74 BURERBARE
BIBREFAE, Bl dao B, LU THIBNRIFTIKL,

3.1.7.41 SEARER
PlayerBean.java XFAZMIR, XMW RIN T EHIEEN —IKR,

package com.pingcap.dao;

import jakarta.persistence.*;

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

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

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

@Id

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

private Long id;

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

private Integer goods;
public Long getId() {

return id;

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

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {
return goods;

public void setGoods(Integer goods) {

this.goods = goods;

XERINER, SAKPERSIIM, XLTRFL T Hibernate IIMNIIER, FAMUGIELRLEFR:

+ @Entity FEHA PlayerBean B —3LIARZE,

- @Table fEFIERREM name JFULSLAREFNZR player_jpa KEX,

erd FERLEE M REXRAVERT,

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

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

3.1.742 TFEE

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

package com.pingcap.dao;

import jakarta.persistence.LockModeType;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

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

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

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

import org.springframework.stereotype.Repository;

import java.util.List;

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

/**

* use SQL to query by limit, using named parameter

* @param limit sql parameter

* @return player list (max size by limit)

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

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

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

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

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

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

ERE:

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

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

3.1.7.5 BIESCIR
BAESLIME, Hlservice &, ASTMEIMWENSZiE

31751 O

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

package com.pingcap.service;

import com.pingcap.dao.PlayerBean;

import org.springframework.data.domain.Page;

import java.util.List;

public interface PlayerService {

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

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

Integer createPlayers(List<PlayerBean> players);

/**

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

/**

* get the player info by id.

*

* @param id player id

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

/**

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

* @param limit return max size

* @return player list

*/

List<PlayerBean> getPlayers(Integer limit);

/**

* get a page of players from the data store.

*

* @param index page index

* @param size page size

* @return player list

*/

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

/**

* count players from the data store.

*

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

3.1.7.52 LI (EE)

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

import com.pingcap.dao.PlayerBean;

import com.pingcap.dao.PlayerRepository;

import com.pingcap.service.PlayerService;

import jakarta.transaction.Transactional;

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

import org.springframework.data.domain.PageRequest;

import org.springframework.stereotype.Service;

import java.util.lList;

/**

* PlayerServiceImpl implements PlayerService interface

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

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

@Service

@Transactional

public class PlayerServiceImpl implements PlayerService {
@Autowired

private PlayerRepository playerRepository;

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

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

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

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

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

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

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

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

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

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

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

@Override
public Long countPlayers() {

return playerRepository.count();

XE(FEAT eservice XA EHE, FAHBLENSRIEaFAEIZZH spring B1E,

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

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

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

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

package com.pingcap.controller;

import com.pingcap.dao.PlayerBean;

import com.pingcap.service.PlayerService;

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

import org.springframework.lang.NonNull;

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

import java.util.List;

@RestController

@RequestMapping("/player™)

public class PlayerController {
@Autowired

private PlayerService playerService;

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

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

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

return playerService.getPlayers(limit);

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

return playerService.getPlayersByPage(index, size);

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

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

return false;

return true;

Play

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

, BEFBIERA SISERRIFN, PlayercController BiFZEME, THBHITE —MEFRF:

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

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

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

BRI EIG N B HTTP AR AY PoST RIS R,

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

[@GetMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/GetMapping.htn

BRI EIE N B HTTP AR AY GET ZERVIE R,

- [@PathVariable](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PathVaria

AIABELEMBP BRI {idy . {Limit_size} IXMBVSAIFF, XM EAIFFIEHSIE R ePathvariable

ERNTER, HEMNKREBREBPIEREM nane (TZERZF[EEE, Blerathvariable(name

< ="limit_size") B] B Y @Pathvariable("limit_size") ), NFHKIEEMN, ETEKZZFM1E

£
[@PutMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PutMapping.htn
FRBRLEER BCRF MR HTTP FRAY PUT EBLT
[@RequestParam](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestParan

LEFRBRREREATIS KPR RL2H,. RESBFSY, HEZTENTER,
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4 E¥E| TioB

4.1 HEIFIREHEL orRM HEZR

TiDB A MysqQL BItHiX, BFEEED S MysQL AFERAFAVYFME, Fla0:
TiDB ANz #%:

- FETFES R
. fib% 23
- HhEELER
TiDB 5§ MysQL BER::
- BiEi0: FRIFLEE—, SKET0B TEMNBE, BLARIILEHIE,
LHREAMERTEES mysqL FREMMNEE
4.1.1 Java
ZIFELRTR

« Full: Itk Driver B ORM ;&8 E £NHY issues
. Verified: {Re]BEX R TiDB A0, SHEMEIR

4.1.1.1 Java Drivers

JDBC

ISR Ful

TZ2H8 mysqQL SXAE PRI BR T #HECE Java JDBC RENFEFENRI R,

=z
EE

SRZUEBINERS 8.0.16 S2BA ERRA, EIEE THA CvE :

. CVE-2019-2692 EH#E5| A
. CVE-2021-22569 [B]E5| A\

BXR— 1 BISAINARER, AI2RERATB A jpBC #E — Java N,
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4.1.1.2 Java ORM Framework

Hibernate

ZHFEL: Ful

ER:

Hibernate HEIAZIFERESE 55, TiDB HBThRA B AL 35 Savepoint, E{RfE A Spring Data JPA 5
MEZE, 7E @Transactional 15 Z){EFH Propagation.NESTED EE55(E1EIEIN, HN: @Transactional(
<> propagation = Propagation.NESTED),

{REJLAMERIX Ml F, RIEE I TiDB 5 MysqQL X Savepoint B4 L 45

MySQL:

id: 1, coins: 1, goods: 1

id: 3, coins: 1, goods: 1

TiDB:

2022/04/02 13:59:48 /<path>/go/pkg/mod/gorm.io/driver/mysql@v1.3.2/mysql.go:397
<5 Error 1064: You have an error in your SQL syntax; check the manual that
<> corresponds to your TiDB version for the right syntax to use line 1 column
< 9 near "SAVEPOINT sp0x102cf8960"

[1.119ms] [rows:0] SAVEPOINT sp0x102cf8960

2022/04/02 13:59:48 /<path>/go/pkg/mod/gorm.io/driver/mysql@v1.3.2/mysql.go:397
<> Error 1064: You have an error in your SQL syntax; check the manual that
< corresponds to your TiDB version for the right syntax to use line 1 column
< 9 near "SAVEPOINT sp0x102cf8960"

[0.001ms] [rows:0] SAVEPOINT sp0x102cf8a00

id: 1, coins: 1, goods: 1

{RETLAfEFE Gradle B% Maven FRERREIN FFZFBUER B REIN, BSEBIRT MK EIEKT, MAFHRFE
NEEE AKX R, T2, RB Hibernate 6.0.0.Beta2 XA EIRAAZ3E TiDB 55,

WRRERBIR Maven, BIFLUATABRINZEI{REY <dependencies></dependencies>:

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

</dependency>

<dependency>

<groupld>mysql</groupld>
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https://stackoverflow.com/questions/37927208/nested-transaction-in-spring-app-with-jpa-postgres
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P PingCAP

<artifactId>mysql-connector-java</artifactId>
<version>8.0.28</version>

</dependency>

WRIRERARIR Gradle, HIFUTRERINZI{RRI dependencies:

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

implementation 'mysql:mysql-connector-java:8.0.28"'

+ BXIRA Java (£F Hibernate 1T TiDB N FRTEF M ERIFIF, SIS (HTiDB H Java HIE £ crUD N FHTET - (£
FH Hibernate,

« B spring {£FH Spring Data JPA, Hibernate 1T TiDB N FRFE F ARG F, RIS R{EFR Spring Boot #3 TiDB
N 2R,

ﬁﬁ% E"J, ffj{%‘%‘%?’f Hibernate EE%S‘Z{CFEP}E'E TiDB H% org.hibernate.dialect.TiDBDialect, ltl:)‘j_%_?f
Hibernate 6.0.0.Beta2 LA A B] 3%, B {RTTiEFH 4K Hibernate AR A, BB A BIREIEERA MysQLs7 IS S
org.hibernate.dialect.MySQL57Dialect, {EiXB]REERACIFRAIRERALER, &EE5 TiDB {5 BEFHRIERL,
m: FRIlsE,

4.2 %E¥EZ TiDB

TiDB SEFRE MysqQL5.7 X, 2EMNEFIRIEHES IR, 1B5SI% MysqL Client Options,
TiDB 25 MysQL B Fim/BR B BN, XEF/AZ BEFinIENTZFF orv FEZL AT BAMGEEE MysqL —FEithE
% TiDB,

4.2.1 MySQL Client

RPT BAE A MysQL Client fF J9 TiDB B9EF L 1T TR, £ MysQL shell B 73315 fRA] AMZIREIRF A AR R R
N, ERRTEMAICAMERI T ar<1TERE] TiDB:

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

EE: WSQLARSITE PIRTE 5.7.7 RA Z BIZKIAEBR T Optimizer Hints, YR FEE XL RHIRANZE FimH
B Hint 184, EEERHNEFIHAIIL --comments &I,

4.2.2 JDBC

{R=] LAfEF joBC IR EERE R TiDB, XFEEGIE— MysqlDataSource 3K MysqglConnectionPoolDataSource Y&
(EAESCHL T DataSource $1 ), F{EMA setURL RFIZREEEF A,

540 :

MysqglDataSource mysqlDataSource = new MysqlDataSource();
mysqglDataSource.setURL("jdbc:mysql://{host}:{port}/{database}?user={username}&password={password}
— "),
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https://dev.mysql.com/doc/internals/en/client-server-protocol.html
https://dev.mysql.com/doc/mysql-shell/8.0/en/mysql-shell-install.html
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BEXpBCIEEMEZ(ER, 8% pBC BE AN,

EESH
SHE iR
{username} EE R Tios EEREAY sQL AR
{password} EE J_]?-g IJTlDB Eﬁﬂ’] SQL }Eﬁ}t’ﬁ'] i)
{host} TiDB 17 s2iE1THY Host
{port} TiDB T s IETE M AYuR O
{database} (BEFER) BUEERMBTR

4.2.3 Hibernate

{7 8] A{#E F Hibernate ORM %% 2! TiDB, 545 Hibernate AYEZ & HAY hibernate.connection.url IR & N HIER
TiDB EEF T,

f5lan, {RRIBCE#STE hibernate.cfg. xml &R, IBAGRIREXEMNIZD:

<?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>

&, ERNKBIZEEENXY, MK SessionFactory WK

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

<> buildSessionFactory();

XEH/ANREIENR:

1. ARERMEEEXH hibernate. cfg.xml J7 xMLIEIN, & FHF, ExvL REFEHRFR, AL, FiFs
FEJ gamp;, B, EIEFFATE 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 A Hibernate B, ¥BiX{EF TiDB /55, B hibernate.dialect I8 B JJ org.hibernate.dialect.
< TiDBDialect,

3. Hibernate ZEARZS6.0.0.Beta2 XA LRI 235 TiDB A S, Bt ETFER 6.0.0.Beta2 Sz A _EhRASHY Hibernate,
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FEZH X Hibernate EZSEHVEE, BESIH Hibernate B A X4,

EESH
ESRA Pt
{username} EEEEE Tio EERYSQLARF
{password} FEE EF-;:EU TiDB EEE¥HY sQL A P HY=315
{host} TiDB 17 521G 1THY Host
{port} TiDB T3 s IETE M AT BYUm 1
{database} (BEFER) BUEERMBTR

43 ERBSES

i
W
ﬁ

ERNSH - EENERE. RERERMTIEB A Java N A ER 0B FIRESSE - EiE
i
 EESBIBBE A Java M {ER TiDB FIER{ESLE - JDBC,

431 EEDBSH
TiDB (MySQL) EEFE 12T BRI B RHIRIE (BN TF oLte Kif ), R T EI TeP EBIMEEE I TIE B LENSR
e, FRAZE P iREESIE TiDB (MysQL) EIFREFEEE hFHITER,

Java HIEE ML EB S (Hikaricp, tomcat-jdbc, durid, c3p0, dbcp), TiDB RPREEANEREL, MAURELS
BRBITERERBEI,

4311 EENEE
LR E NN RNASERIEESBAEESEMER AR/, B HikaricP Jofl:

maximumPoolSize: EZ MR KNERELY, BEEIXREZSH o BRERREIFLTAER, EETNIKSHNA
RENEETIE, MAERENABBRNREESENE, FISEXRXE,

minimumidle: EFBR/NZRERR, TERTENAZHANEFE —EEZUNNRELEK, BFEEFER
B S ERHEITRE.

MRAEFEAERLR, FEIRERERATHARIATERE, HENAEANNEMERZBEXEE (W0

metricRegistry ), 1B M 3= BE M B XE i 3% $5  [o] 7L,

4312 FERE

ERENEPE Tios MK ERE, ToB MIARSEMXABTFIRERE (BRIEWE ), B—MREFIHE TioB Z[8)1F
28 s 3 HAProxy ZZEFIMENRIE, EBlIBESTEEETHA—ENEEENEEEE. RTEENRNEN de
REI, ERNEFTEHITHRIEHIRMEE,

MREFE Java MAFEEIATHIR:
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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

R n milliseconds ago Y n AR Z 0 R /NEIME, NMBEERMITHI soL S TiDB FE IR H S| AR,
WEFEE TpBstderr HE; MR 0 B—MNEEXRIVE (EEEMX ERY 3600000 ), REJEEREAMXMERERAX
RIS HNE] proxy XA T, BEBRARIRT AKX proxy B idle BBE, E 0] AILEZMIITUTIRIE:

- BREAEEIREEERT T,

- ERBEMLETINEEERA T,

« TEHA&IX test query {RiEERE,

AEMER SIS FFER MRS AN, TUNEBMERIERNERI I NEE,

4313 ZRIBNT

7E HikaricP B9 About Pool Sizing =X FREJ LA T #ER!, ETEAEWFRERIREZEZBR/NRIRHR, SJUER
MUTREAHXER, EILER E, BRZERHETEE, UFDRSHEEMERBR,

ZEWNTVIAIN T

connections = ((core_count * 2) + effective_spindle_count)

+ connections: 1 HANEEER/,

» core_count: CPU ZILE,

« effective_spindle_count: HiF N BN EMHE, LMRLRAFBESLANER (Essp), BB EFEIE
BRI AR — M hedti, B, REANR—1E 16 MERAEMA rRaD FETIAIARS S, B4
effective_spindle_countF_‘.U‘J 16, thﬂ?:’f—ﬁ@iﬁ, PR ERE 2RSS EUEEZ D 10 #E%W.
77 HOD B E REEHRITIEN,

ZRAIHIANE, EXMERANMN T, BER T -4 RR:

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.

XAMEBRTEH
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1. core_count Fi2 YIIBMZILE, SHREREHBBEELX.

2. BB ELETFRT, effective_spindle_count MIFIZRE J7 0, MEEMRTPEMTIE, SEINEESEFRAY HOD
.

3. XERBEAMETF ssoMEZR AR,

XERYIHBRLLARTEER ssp BY, FRERKEMAVEZIE A,
AJBAB3E CockroachDB Y& HE R E i FRAVIEIR, HEFANERBARNANN:

connections = (number of cores * 4)

L, (REER sso MER T RI DS ERERIRE A cPu FDER * 4, DALESKIAZIFIARDIE MR KERERIK
N, FULLBIERE#HTH— SRR,

4314 ARG

AUER, ELAMZEANPRFREN, B— M HEENYNRE, EFFARERMNRELNREE, FEH
FERARE, BEEN, FEREE,

IEREERKE, 28— LEANE, WES5T:

1. MNRIRFIMBEFMELERIRA, BEAMRHNRXERY, FJREITEHER, AMELEERMAEEN, B
{2 eI 4R Lt 1 TRLIE,

2 IRMFMIARS 2R LEE T SRS, FEASMRSEEMIIMNEZ DN, BRXEENNERBHEX
ERBE,

432 EESH

Java NAREFJ LA RAEARRRERPIHE, BERKE—MEEILIEA psc REMIEERSZB[BHITRE,
W pBc, BEREFNFESR: AP BUEREEF API Implementer S AL E.,

43.2.1 JDBCAPI

S+ FEAE joBC APLERRIASE jpBC B IR, AXEERRIA/LMLREER Ar1iER,

4322 {EFH Prepare API

WF oLt 7R, FEFARIXLGHIBEN SQUEBAEEZRSHTHNEHI RIS EMETLE, FLLEIERMLE
1B 6] (Prepared Statements) X B BRI AT, HERMAIRETREENIT, MMk R ios ESBHFNE
B% sQL #fTitRIBYFF .

BEiZH EEESRES AR Prepare API izl SQL W17 ’ NREEFEH JDBC API HITH A ’ EBREEFER Prepare
API,

BINEEIEE MysqL Connector/) SKELHFEIAR SMEFIRIIBATIAIE, &K » EEFPIHERBUNXEIER
RXBNARS IR, FrUABR T EfEF Prepare API, IAFEETE JDBC IEIES P ECE useServerPrepStmts = true, A
BETE TiDB IR BRIHFHITIBEDTAIE ( THSHEEETHTIFHANE ).
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4323 f{EH Bawch BBEAEH

WFHEHAEH, MRBAICKRS, FJLAIEREER addBatch/executeBatch API, 1BIT addBatch B AT S 5%
SQLAVEAEIICRAEFEZ Fin, AJSTE executeBatch B — {2 & IX I HIE ERR S5 25

EE

Y F MysQL Connector/] 3], EXiA Batch R 248 £ )R addBatch BY sQL & 1% B 41 & iR 2 18 F
executeBatch FYRHER, {BLPRMEREERE —FENEIX, BEARBRSHIEERSEN
MLEREIRE,

UNERAFEE Batch W48 &1X, FEE J0BC EIHSEHPECE rewriteBatchedStatements = true
(TEHSBEEETEIFEANA ),

43.2.4 £ streamingResult ;R TLIRENITLE SR

—MREAT, AEARITERER, jpsc ZRARIIRNEBERHFEREFERFHERFT, EESIHROE
REREMGRT, EFRREFEREERSFRLEAEFFE—REOMICRE, SEFPIRERRATLIE
T aBERRSRET .

£ joBC FEHE B U T AR

+ 1&H& FetchSize JJ Integer .MIN_VALUE iEE IR ERF, B imdEid streamingResult A7 X MM LR EE LR
NIZEITE R,
« {88 Cursor Fetch, BEIFCTRIRE FetchSize JIEEEEL, B7E JpBC URL AR E useCursorFetch = true,

TiDB REIRY 2 mM A I, (BEHETEFEASE —MUIF Fetchsize IRE /9 Integer MIN_VALUE BYF5 T, LEEEZMINAE
SEME BB ERITREES,

43.2.5 MySQLJDBC B

JDBC L@ EE T JoBC URL SEBIFZ AV RIB M SLIMARRBIEEE, X B U MysqQL B 759 Connector/] SRITAS %
& (WNRERRE MariaDB, FJASE MariaDB IR E ), AARENKRS, XBFEXF/L/NAIAER
o HEEERIS 8,

43.2.5.1 Prepare XS

* useServerPrepStmts

ZRINEIR TR, useServerPrepstmts BY{E ) false, BNRE(ER T Prepare API, B REEEZFiIRML “prepare” ,
ELbh TR ERS[BESEROAE, NRE—FSQUIBRAIFEEZEZ R(EM Prepare A1, MIEINIZEZIE
A true,

7 TiDB Y5 ¥= A B BAIBIT Query Summary > QPS By Instance EE B Kas L E, WRE R com_QUERY #
COM_STMT_EXECUTE BY, COM_STMT_PREPARE X EF B4R,
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http://makejavafaster.blogspot.com/2015/06/jdbc-fetch-size-performance.html
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https://mariadb.com/kb/en/library/about-mariadb-connector-j/#optional-url-parameters

P PingCAP

cachePrepStmts

F 9K useServerPrepStmts = true BEILARSFZBIRMITIIAIRIER, BEIABATEFRPRBANITEES
close FALIRIER], HASEF, XA IERIEE ZERUX AT, FTARINFF /S useServerPrepStmts
< = true [G[EIRTEEE cachePrepStmts = true, XRIEFIREFTIIEIES],

7£ TiDB M5 = F BT LA @ T Query Summary > QPS By Instance BEF R M S LB, MNMREMTE, EXRFP
COM_STMT_EXECUTE #4 B3ZiZEZ F CcoM_STMT_PREPARE B4R,

QPS By Instance

6.5.34:10080 StmtExecute OK

StmtPrepare OK

12: QPS By Instance

H4N, 81T useConfigs = maxPerformance CERENEEZ NS, HPHEE cachePrepStmts =
5 true,

prepStmtCacheSqlLimit

TEBCE cachePrepstmts [RILEEEE prepStmtCacheSqlLimit EEE ( ZXIAJ0 256 ), ZECEIEHIE P iREZM
SHRIEAMNRAKE, BIZKERAREER.

FE—E17= soL W KEFIREBITZECE, SHIIE sqL NEEERA, BIRIENA soL KEBLRER
BEERIRAKXZIE.

7E TiDB 53T HEIT Query Summary > QPS by Instance EF 1B KipSHA, WNRBEBLZBLE T cachePrepsStmts

< = true, {B COM_STMT_PREPARE & 2% coM_STMT_EXECUTE EAIEEH B coM_STMT_CLOSE, EEREX
MEEMRTIREBAN,

* prepStmtCacheSize

EHRlIEFHNMABETRE (RikR25), MRNAFTENLIER sqL FERS BAEE AMAIEE
8], AICAAKIZIE,

FE—SRFEM, FELEFEHIEIT Query Summary > QPS by Instance ZEH 15K H COM_STMT_EXECUTE 1B 2 &Iix
ILZF COM_STMT_PREPARE RIHIARBIEE.

43.2.52 Batch fHXSK

TE3#17 batch E}\kfﬂﬁ‘”ﬁfﬂﬁ% rewriteBatchedStatements = true, {EC42{FFH addBatch BY executeBatch
EEKIA JDBC R RS — RS SQL &1L, flN:
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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();

RIXMER T batch B&31XZ TiDB 1AL B EIMAYS & insert:

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

WRIZE rewriteBatchedStatements = true, &IXZ|TiDBHISQLIGZ:

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" = 2;
UPDATE "t SET ‘a’ = 12 WHERE “id" = 3;

B, AA—NEFimbug, HIEFMETINRERE rewriteBatchedStatements = true #luseServerPrepStmts
<5 = true, HZFRFAECE allomultiQueries = true SEERBRIX bug,
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43253 EMESH

BRI EEa R, BAWS DEERSHTIT nsert 121, HBHEBRS S KM select iB3F), BEEXERAN
JDBC RIET —eBEIRIZRE LR sQLIER] (fFIY select @@session.transaction_read_only ), IXLE sqL Xt TiDB
ToH, HEFFBCE useConfigs = maxPerformance & R ENIN T H,

useConfigs = maxPerformance R BIE—4HECE :

cacheServerConfiguration = true
uselLocalSessionState = true
elideSetAutoCommits = true
alwaysSendSetIsolation = false

enableQueryTimeouts = false

EREREEHREE, FJUBEIZRETRL.

43254 BRSH

TiDB Eﬁiﬁﬂﬁﬁ\'—? MySQL %'@E’\JEN}?%U%%&, wait_timeout *l] max_execution_time, :@ﬂﬁ/ﬁ’g‘iﬂﬁj\%ﬂﬁﬂiw—ﬁjava F_“Z
FiE A= RGBT A B FERE P sQL FUTRIEBRTAT(E], BDZEHI DB 5 Java AR EREKAS ANRKILS
Ao EEANSHMIENEERRZ 0, ENENIAARITERELIR A E AR LRICER (—1 sqL iEAMITERAYKAYET
1] e

(BESFREFIMER, ZREEN—ELMRMITH s WEIREF N AE B A FAIRI, ReT BN
MERFNEPEEIM NS ERE REREZNAITIERI KA squiES), FI30, iRE sessionvariables

< =wait_timeout=3600 ( 1 /B ) F sessionvariables=max_execution_time=300000 ( 5 5% )

5 BIEEERIVIRT

5.1 AR

ATUEIR T TiDB FRRVEIBEER., 1§ AR TTF AR SEBookshop iX /NN FRFE >R TiDB AR T IR EEER 5 R FT
N, FERLHIEEFEMEEBENSA. 1ZEURA,

511 ANIBEX

LERARERBIX, RERIEX, FEIFSBIEEEIIRT SHEE D PHARERELE:

i B FBEAARIBLUIERE (Database) JEiE, FEULLIFZEN R IEIEEE (Database), TiDB NERRBFR, Hig
TiDB RIER B SLAIFR S EE8¥ (Cluster),

A TioB EAS MysQL RBEREE, ELIBZET, R (Schema) RXKREBARBE X, HEBENRE X,
A SENEANE, BIRMNEMAE schema IBENNRIIEIERZE (U0: PostgreSQL, Oracle, Microsoft SQL Server
&) Emxk, BEBEELXH,
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5.1.2 #IEE Database

TiDB TB1R K Database BN E R ENIERE, FIBAMAANRRINERSIFNRIES,
TiDB REF B EZ— MR test WEUERE., ERWRBEITRIEEERE, MARER test BIRE,

5.1.3 IR Table

TiDB IEIRHRHY Table BEULR, MNETHENHIEE.

REZRET. BTREPHESMESBET —MHEENS. BIEIARFE —RELXNREE. FI=IRM
HRFKE—DPIRE. RERTBARINENS] () BTFIHE,

5.1.4 ZR5| Index

RS RENRPITHEIR, RIINIIEHF, Tos EREARSIREENNERRANKIE, ErTEIMUS
BEIRE, BINRIIBRANETEN=N,

R EAMELREER, 7251%:

* Primary Key: BiE#=RS|, BArREERY LRSI,
» Secondary Index: BI "4 Z5|, BITEIFER LARRIVESI,

-z

e

TiDB B, X F Primary Key FIZKIATE X 5 MysqQL & FBTZ&5 | ZE 1nnoDB A"—24, InnoDB #, Primary
key FIIBEX J: ME—, ~AZE, BARKES

MTE TiDB A, Primary Key IENX A E—, FNAT, BERARIEANRIERS. MEHRS—A
KHEF CLUSTERED, NONCLUSTERED ERIMZE Primary key RB IWRIERS|, BAEE, WHRSR
= e@global.tidb_enable_clustered_index g2M1, BAHAEEEREZRS,

5141 LTRSS

TiDB I —EAFHKIZ ST RAMNERS|, AURSHERAFMNEEMLEE, BRXLEERRESINNA, ESH
Noim:

Z5|FNLYR 5.4 53 5.2 5.1 5.0 4.0
FRIAX RG] LIS SIS SIS SR SRR SIIeMet
HI| =X 7Z & (TiFlash) Y Y Y % Y Y
RocksDB 5|28 Y Y Y Y Y Y
Titan 34 Y Y Y Y Y Y
Re] LE5| Y Y Y Y Y N
E5FH Y Y Y Y Y Y
ME—493R Y Y Y Y Y Y
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ZR5|FIL9R 54 5.3 5.2 5.1 5.0 4.0
AT FERFERS| Y Y Y Y Y Y
S5 IERRA T FIERFEES| Y Y Y Y Y N

5.1.5 Ehif5
TiDB S — LR B RHIIT R :
- E: MER—KEIR, ZEMRMWEHBCIEMERA SELECTERIE X, TiDB BRIASZIFVILM
O

- ol BUIBANTF AR 7 2.
- IEEFER: IRAFREBIEBNFAMMR,

5.1.6  U3laliEH]

TiDB XFFETRAFSARNIGRIES. FrINELARKERERAF, NRTFTHRFESR. EiaSMifK
EXTRANBUBRIURINER,

517 PITEIEERIVE DN
NEFERZE FIREY Driver 8 ORM RIMITRUIBEEINMIE N, UZKRE, FRRESE, BIER wysal

EPIRSERERMERN cul EPIRREITRIBERNNEN, A3EP, BEASHZRT, £ wysaL
EPIRIEN soL XFRMITBURERNIIE L,

5.1.8 YE&RX/\PEH

EEAEH R R — R IS RA/NRS], FAERARGIEE LS,

5.1.8.1 HRRFFKERRS!

IUE S FR

BIRERBM e F
REF 64 FF
IE=g 64 FF
R5|BM 64 FEF
MEBH 64 =FF
Fy&f 64 FfF

5182 BANRNMR
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POE PRl
POE PR il
5138 ZXiAJ 1017, RAFIIAZE 409
5|8 ik 64, RARAZE 512
X 8192
BATRIN ZXiA 0 eMB, BB txn-entry-size-limit Bg B IHIEEE
BITHRET KX/ 6MB
5.1.83 FTERERIFRE
POE R il
CHAR 256 F4F

BINARY 256 F T
VARBINARY 65535 F 13
VARCHAR 16383 FEfF
TEXT 6MB
BLOB 6MB

5.1.8.4 1T
TiDB Pl IEITIE NI E BT S BRI IHEBHENT1T, [RIER]Hi% TiDB SRfEKEk
5.2 GIERBUEE

EXNMETYHH, BFHRNBWNEER squ REVBEIEE, LEIBBUIRENETHIMM, HEXINMETH
[El%%Bookshop XN FIFE KM TiDB R BURESB B AN A.

==
3 .
PE =

LEAE{X T CREATE DATABASE IBRIHITIEIEIEIR, FHSE N (B2 EMKRA ), ]S (7 CREATE
DATABASE 3Z#4,

521 FEFFRAZEI
ERIEATIEZA, (MEEEZUTEIN:
« {89 TiDB Cloud (DevTier) %2 TiDB £2 &%,

- FENREIEERIE R,
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522 fTAREIRE
ETiDB RIEENRAIUBE SR, ME. FIENRK,

523 GIEBIHIEETTE

T]{$EFY CREATE DATABASE iBR)RBIZEUEEE,

CREATE DATABASE IF NOT EXISTS ‘bookshop®;

BRI — N9 bookshop BIERHEE (MNRERTFE ). 8B root BFPEHRITXHFRHREER, &
T Fa<:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
-e "CREATE DATABASE IF NOT EXISTS bookshop;"

BREESHPNNIEE, PIERLTTRIT—5% SHOW DATABASES 1EH]:

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

BITER R

R e +
| Database |
Pt +

| INFORMATION_SCHEMA |
| PERFORMANCE_SCHEMA |
| bookshop |
| mysql I
| test |

5.2.4 FRHE R BIER NOESTRIALN

- BREMIEEGZIE, AURNBEEE—IMNEEXNEE,

. test URER ToB IREM—NEINBUEE, NMREEVE, REFBEELEFMEFERE, RoIUBT
{65 F8 CREATE DATABASE 1B A)REIREIEE, HETE sQL 21EFEH USE {databasename}; BEIRE XY
BTSRRI,
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- EA root BPRIERIRE. AR, AFFE, AR TFUENNR,
- fERERIMN, RNHEFFER oriver, ORM FITRIEERAMNWEN SER. Bk, EEA MysQLEL{T
E P iRsE M IREIRRY MysQL Gul B F imRE TR,

52,5 BiH—F

ZIt, RELEZTEE bookshop BURBE, PIBVERAINEZEURER,
{ReT 44 R 6 2R ARG E X155,

5.3 GIER

RIENBWMPIER squ iBAREIBRURBIBRIURESEK, ARSUERM T —MET TiDB Bbookshop EXHE
FERRBIN A RR,

xR
LEARX XY CREATE TABLE i3 A)#HITRIEME R, 1FASENXHE (A HMRG ), "IS (8 CREATE
TABLE X 14,

53.1 TEFIAZAI
EEAXTEZE], MEEAEZUTEIN:
- {9 TiDB Cloud (DevTier) %2 TiDB £2&%,

- FIERIEER TV N,
- BB IR,

532 fF4ARR

REFPH—MZENR, ENETHEE, BTHRTFM sou REEMHE, RATHIOFNABLLE
LR, —HRELE I, EERPEXT n M, BLAB—ITRIEHHRABESX 0 MRS —HNFE,

533 MRR

BIERNE—F, MRAMTNRENRTF. BAEERLEXNRRE, BARRNFHREFHIESEERRA
IR, HFIRETEN SSERNRGZHT.

CREATE TABLE IBEJBE R THER:

CREATE TABLE {table_name} ( {elements} );
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. {table_name}: TR,
- {elements}: BUESNMRAIRITRIIR, LLUWIIEX, ERENE.

RIRIFFZBIE —NRRTFE bookshop BEHFKIAFER,
IR, MWER—TIERRHARI, FrCATF 73X 5% sou RN E RN EEHRIGTT:

CREATE TABLE “bookshop™. users™ (
):

534 ENT

SIINBTR, BREBELE I, JETHEHITHIES N — M B —RIEEENR TR AR BHREM,
SIEERERUTEN:

{column_name} {data_type} {column_qualification}

« {column_name}: 58,
+ {data_type}: FUBUERIBILEY,
« {column_qualification}: SUBIBRE M, WFNRLIREKLERNT (SLETIEE ) FH.

B BA 9 users RIRM—LET, GNMBA1B0ME—FRI id, REI balance RIEFR nickname,

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

)i

Hih, EXT—MNFERBRM id, EEF bigint WFEE, AURTEFPE—#IRE, XBKE, FIEMNAFRIR
#BR1Z 2 bigint ZERIAY,

MEERG, XEXT—NFEREZ H nickname, ZEBIF varchar, BKEANESEBIT 100 ZFMFER, BAURTH
FPRIEH:, XEBWKRE, FRABEFPRIEMERR varchar 8!, BRI 100 FHFFHY,

&E, XIMAT—1"FE&RA K balance BURTEAFHIREN, EEA decimal, BEEE R 15, tEflR2, &
BRHEA—THEEMILAIRRKRMNE X, BERRFERHMENSAILH, mtfRRNKREES V6L, FlU:
decimal(5,2), BI¥EE J s, tbflk 26, HEUESBES -999.99 2 999.99, decimal(6,1), BI¥EE M s, Lt
591 B, EEUESEREH -99999.9 2l 99999.9, decimal EEAE S, IEHRTEHE, EEERHHNEN
m= (MAFMWFEEX) B, BRIRERTE SRR,

TiDB 21T 2 EAthAYTIEIEREY, BB FRW. ERW. WE, NES, AISEFHNTINRERE,
HERSIRESFRFEREEANNBIR LN RELE,

HMEA—TERE, PIULERE X —3Kbooks TR, XHKKRHKFRZ bookshop BIERIIZIL, EEEBHIME—IRA,
BR. BEEEE (W A& ohE BEF ). BER M8 LR EFE,
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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)

IXEKREREE users REVZE S HUENIREEL:

e BEERSEANORE, BIHERT BOERRERNILE CRBETA) SRR GO
ESPURIDN

« datetime: A] CA{E 3 datetime ZEBY{R 7Y [8){E,

« enum: BJBAfEFE enum RBIFIK 2 RRTF B PRIZFERIE,

53.5 EFRTHR

FRE—N—AHY, ITHEABEERIASERNERKBITHIHE—IRA,

ER:

TiDB B, X F Primary Key BIZKIAE X 5 MysqQL & FATZ(i%5 122 1nnoDB "— %, InnoDB A, Primary
key BN J: ME—, ~AZE, BARKRSL

M7ETIDB A7, PrimaryKey IENX A ME—, AAD, BEERRNFRIEARERS, MEHS—H
F 4B CLUSTERED, NONCLUSTERED ER4MZHI Primary key BB N BFERS|, BEAIETE, WHERSL
& @eglobal.tidb_enable_clustered_index 85M0, E{RMEBBEELLIHY,

EHRTE CREATE TABLE TBRIFREX, ERAIREBRMBERHIRMIFXELZIENULL (B,
—ARALGSETH, TRUTURIERIEE, (BILR Tios MEBIE— _tido_rowid fERRAER. R

NEBE _tidb_rowid A ERIFSIEMIFE, PJEEERMESAZSE TAEREARS, IRFEAERE,
B[ Z 2181 SHARD_ROW_ID_BITS I PRE_SPLIT_REGIONS FISHUIZHIITEY, BXFIRESEUEIMA, BFEHITEHE.
ROER BB HEFR T AUTO_INCREMENT B, JCi&{#F SHARD_ROW_ID_BITS ;BRI SR, FERERILI S]]
0, BEE(EHATRIELSINEIEAY, B AUTO RANDOM 53 AUTO_INCREMENT B MHESRIERTT 1D BES M,
FZEXRASLIBMAVLIENE, ESE TiDB s o) B IE,

FEEEEERIROETHIIN, Z— users TRATE X AUTO_RANDOM EREHIFF

CREATE TABLE “bookshop™. ‘users’ (
"id" bigint AUTO_RANDOM,
‘balance” decimal(15,2),
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‘nickname” varchar(100),
PRIMARY KEY (7id")
):

53.6 EFREEFEZRS]

HRFEZE] (clustered index) 22 TiDB M v5.0 FFIASZF50045 M, ATFIEHIS BT RMRBIENEFMEA . BiLER
RFER5|, TiDB ILAEIFHILALRAKIER, NMESRLERMMRE, BLERIEEEERARTIERERSITA
“Z25|£HZRR" (index-organized tables),

B Rl Tios H SHEERIIRD AU TFHE:

+ NONCLUSTERED, RRNZFRIIFRMIERIERS|, EIERERSIFRFP, THIERBER Tios AR 5 EC
B9 _tidb_rowid MpY, MERAFR LR — RS, ALIERBERSIREFEER—ITELEE[NREN, 2
1R

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

» CLUSTERED, RRIZRMERMNRERS|. ERERSIRF, TRIENRARFLSENERIIEMAMA,
FLRERSIRFE—TELREB—MEEN, B:

- ERIIBIE (8) -1TH8IE (1E)

WNERPmA, BFEZRSITETDB R, ERIXTE CLUSTERED, NONCLUSTERED B{THEHl,

=z

==

TiDB X ZFIRBRIVERKAITRIERIF, RIFRSIEAM, “E®” M “RERR3" B
AREE—EREATIERER, TRIBNRAIR (—MZEREMY ), MRERS|ERHIZN
RFAERYIESCI,

EBEEFREERS|IR PSS, FIREBEEI—3K books M users Z A RKBXIR, RRAPNERE
BT, ERRE ratings REIEBIZER, FHEH book_id Muser_id MEBES TR, HEZTRLEIIEE
#35]:

CREATE TABLE “bookshop™. ratings™ (
“book_id" bigint,

‘user_id" bigint,

‘score’ tinyint,

‘rated_at” datetime,

PRIMARY KEY (“book_id", ‘user_id") CLUSTERED
);
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53.7 AHIAFILYR

PRI, TiDB B IFEMANTIZTR, W0 JEZTLYTE NOT NULL, ME—ZYTE UNIQUE KEY. EXIA{E DEFAULT
&, ®BBAR, BEEF DB YR,

53.7.1 ERENME
WEEY) EIREEIAE, 5{FHH DEFAULT 9K, ZKINMBEBERIMEREEBIBES —JIME, eGSR,

{RE] A% DEFAULT 523500 sqL BB SER, BEINMEMNTEBENAER, NMTENEAENERR (S92,
HEMEBENZRANSETHEL, IR WERE| T o £8P ), ENH, FESSMEUEHAANR, TEIA
EREIAMEE), T2EH rating fERRGI, s[{ERUATIED:

CREATE TABLE “bookshop™. ratings® (
“book_id" bigint,
‘user_id" bigint,
‘score’ tinyint,
‘rated_at” datetime DEFAULT NOW(),
PRIMARY KEY (“book_id", ‘user_id') CLUSTERED

BN, SNRFEMALEIAMEA S BIRS(E], JEALLTIER ({8 oN uPDATE [R{XRIIEA SRR EIfEX1ES],
DEFAULT [aSZ #3588 1% H% ):

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
NRFEERHLIES P HIMESE, BRI CAER UNIQUE £93R,
a0, IREEZHFERAFIIERMIE—, JBUXMENE user REVBIEE sqL:

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

WNRIRTE user RAASIXIHEAMERIAY nickname, FIREIFHIR,
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53.7.3 BALE=E
NRMRBERFLETI R HIMZT{E, FBF TR NoT NULL £93R,

TERERAFPEMKRES T, RTEMIE—, EHFEEMATAT, FRIEARTLAIXHINE user RAVBIE
SQL:

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

5.3.8 {EFI HTAP BE

EE:
KIFRARE X HTAP T BGERTWRELEFHRE, NERTEFE, NERZEHAPES
IhEE, BSERNIRZE HTAP,

{R2i% bookshop RIFRFERF, BN AP MY ratings RiH1T oA DITEWMER, FIUNEER: BEMITED
EEMENMNEEEEZNERENTRK, ﬁﬁU\ MRAFPHBETFSREEM, BLEEREBEAN
ratings TAHY score Fll rated_at FER, XITE BN 2450 oLte RVEIBEE KRR, R — N EEBFEZ IR,
HEFEA—Ler sSkEMBIERY TR, 15 oute BUIBERRIEKIE, SHEIERM oar HIEE, B#HITH.

XFIART, TiDB B — M LRI — IV BUBEE AR IR SR, TiDB & — N HTAP (Hybrid Transactional and Analytical
Processing) $X3B/ZE, [EIAYZ3F oLTe F OLAP 17,

5381 [RETHIEFEHIE

LFl, TiDB TIEEMEIESMISIZE: TiFlash F Tispark, AEUEIZE (100T) T, HEFEEF TiFlash MPP ¥ Jg HTAP
FEAE, Tispark (FRHARAE, FETHREZ XT DB M HTAP BES], TISEBUUATNE: WRELF HTaAr
IRANIRZE HTAP,

LtE & 3E A TiFlash J9 bookshop BB ZERIENIR D475 | 28
TiFlash BEZMEHASENETHIE, MEEFNEETERTHER, ABRTEIRNE—1TsqL, WITFFT

o~

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

« {table_name}: TR,
+ {count}: AL RIKE, ERo, WERRHRELTEIAX,
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&, TiFlash FRIZ %%, BiEN, ToB BB TFTHRAMK, EEMEH TKv (T 3K TiFlash (FI7F) HITE
BEW, HA, RTENNGE, G EIEIEEERIEEER TiFash BIAs, ERGAESFEA DB X
EX TiFlash 3244,

5.3.8.2 {EF HTAP 7RG

ratings &RFFJZ 14 TiFlash B4 :

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

R
WMRIRHVERE, NELE TiFlash TR, LESQLIBAIFSMEE: 1105 - the tiflash replica count

< : 1 should be less than the total tiflash server count: 0 {R®]LA{E FH TiDB Cloud (De-
vTier) 132 TiDB £28% REIBR— 128 TiFlash IR R EEE,

bE/EIEEHITERENA]:

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

1 B]{# A EXPLAIN ANALYZE {BRIE B IL BRI EEFR T TiFlash 5128 :

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

“—

BITHRRM:

R il i R R et R R R e et
—
| 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
s | 17.7 KB
“— | N/A |
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L—HashAgg_5 | 299821.99 | 24 | root | | time:60.7ms

< , loops:6, partial_worker:{wall_time:60.660079ms, concurrency:5, task_num:293, tot_wait
— :262.536669ms, tot_exec:40.171833ms, tot_time:302.827753ms, max:60.636886ms, p95

~— :60.636886ms}, final_worker:{wall_time:60.701437ms, concurrency:5, task_num:25, tot_wait
< :303.114278ms, tot_exec:176.564ps, 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
< , 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 |
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,

U

copr_cache_hit_ratio: 0.00}

r
3

| data:TableFullScan_9

rid

| 4.58 MB | N/A |
L—TableFullScan_9 | 300000.00 | 300000 | cop[tiflash] | table:ratings |
> tiflash_task:{time:5.98ms, loops:8, threads:1}

r

s
< | keep order:false
—
< | N/A | N/A |

R i e e - = R L R et
SN

EHIR copltiflash] FHERY, RRZIES KIEZE TiFlash HITAIE,

53.9 1T CREATE TABLE iEf@

BULSREIBFABRRE, DEEVIACHANIZNLRTR, EXEERERER, BSRABUERIFRE
MBFEBIREV IR AT R J init.sql FRTE, BIERUTIETRNITRIEENRL:

mysql

-u root \

-h {host} \

-P {port} \

-p {password} \

< init.sql

BB bookshop IERE FHIFTES, FIER SHOW TABLES E4):

SHOW TABLES IN “bookshop”;
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authors
book_authors
books

orders
ratings

users

53.10 EIERENIESTFIIFIN

FNTIEH T — LA B2 RAS RO T RIAN,

53.10.1 &R BTN

- FHATEREMNRBM (FI40: CREATE TABLE {database_name}.{table_name} ), X2EN{FERIEE
BIRFERFRET, TiDB BERR sQL R IEFRIHRIEIEE., BIRRTE sQL 1EFER USE {databasename};
RIEEFHIRE, ToB ERIREHEIR,

- BEABEXHRE, i, BEMRFZECIE— AR, RAIUEHARM: user, t_user,users &,
BIEMRA B SRALMGRINTE, MRFHASSALSERNNGRENT, FISERGIINE, B2
{FRIXHEMNRS, W t1, tablel &,

- SANBIEUTRE DR, MEFEE 32 M FR.

- ANEM S IERAVR P IHEET DATABASE, FHIEINMERERE,

53.10.2 & XTI B NHESTRIAR )

- EERFIIINEAIEERE, ARBHRIEZENRGRARFIBIE, HRTIREFETFRREIEE
BiEMEE,

- EREFERNLLETIAN, RERBERERY,

- BEREERRRSINOETHAN, REREBEERKERS,

- ERERNIIAR, RERGRMNLREIGIH,

- BEABEXMIIR, HEMEEQSSALANRGERIE. WRMMAEHELLERNIIGERMN
B, I8BamaE,

5.3.10.3 EF TR SHESTRYE N

- ERAEX —MERIHE—FS

- REEFEBFEXMIIERNER,

- BT AMEEER, REBREFMEBER, RFBRBAEET 601, BWBITHNEREXNNEBT
64K, BIBRKEEAFEREIFHFEISIIIMIR,
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- RIEEEHAES ZIEIERE,

- BE joIN IFER, BUBKBURMELN—, BRiaXiEik,

- BRERNRIBHEY LEXFR, MRMRERARENRIFHIES (190 AuTo_INCREMENT B9 ) RE
XER, GrIgEaNE MmN, FJEERVIE, {EF AuTo_RANDOM 51 AUTO_INCREMENT (IX&
EFRIELSFBIBIFME ),

MR ONEENRAREI LCIRERS], BEXEEANIE BAEEXIMNRBAHRIBIIE X
PEHE, MEEF AuTo_RANDOM BIEE1ZFRAV T, ZH{E A SHARD_ROW_ID_BITS F PRE_SPLIT_REGIONS $T 8

_tidb_rowid,

53.10.4 EIFRFERS|ERIESTAIA N

o SBEE R AT R B ST A AR N ¢

BRI ETEREY, BEEERTENNESTHMN, kR RBiEZRS |0 REST M &,
- EUTIZRP, REFEARKERS|, BEREENSHEME:

- BARIERSELD —IRAREZE NRSIBUE,

- FEFHBENE RTINS EL — IR AN IZEEIE,

- SEEFHEENE RERIN 2L 2R MW IZEEIE,

- FEICCEFHERNE RERNRIRR SR 2 XML IZEEE.

 EUTHRT, REBREMRERS, BHREESS:

- HEBAXERERBHERN, AISFERANERRINE, S8 EIEEE RN ST
,

- HEAART e UNBURERFE AR, JRSHERBEFTESAESNEMZE, ZARER
EZNRRSIILABEE,

cBRIETEREFERAREES], MIEFERARKTE eeglobal.tidb_enable_clustered_index S HC & Ii
alter-primary-key ¥EHI RS ERARFEZRSIBIEKINIT R,

53.10.5 CREATE TABLE H{TH Rz E SRR
« REFFERAZEFIRAY Driver 3% ORM SRPUTEIRERNE R, BT EELKR, BiUER vysqL EFimsx
FEREEMEMRN U B FPIRRIFITHIRERINNENR, AP, BERSEIZSET, FAWSQLE

FimfE A sQu XAFRMITHRBEERNIE N,
- 8@ sQu AR FSEHRERMIZTRICE, BN SN ARER R ERRRIEDEMNFIETELE,

53.11 EiH—F

HER, FBRAL, IENMRMERSBAESRERS, RN_RRK5IHIERE, BBBLE_LFES

54 GBI _RKERS

AN EHLR, FHANBUOAER soURAER - RES|, AR HE3IN 0NN, BrEx =
PR ElSBookshop X MRIRTZIFSRIY o MBI~ RER3|BHRANE,
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54.1 TEFFRAZEI

EREATTEZH, REEREEUTER:

- {8 TiDB Cloud (DevTier) ¥ % TiDB £E 2%,
o [RIEEURERIUBE N,

- BIE—NUBEE,

- BIER,

542 tARZRERS|

P PingCAP

“RESIREFHPIEENR, (RAIUERMINNEMZ — M RIENHF, Tios ERXMEFERINES
1, TiDB MBI _RRSIMIREMFENELERE, FTREERTHLIERS. Tos FEIERPEITHSIA, FHiR
ERIEITHIF. MAENREIBORIERTHF, AIE_RRSITERESER. —RR3|ARERT

1TRI2, thaJAEERMRDHEITANM,

543 EEBERPIRIN_LZESI

MBEEEWNOERDAIN_KZS|, BJ{EF CREATE INDEX iBA], 7E TiDB 1, CREATE INDEX HTELIRIE, A4

FHERPIAEZE, —RERSICIB—HARIMBATR:

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

« {index_name}: _ERZE5| R,
« {table_name}: TR,
+ {column_names}: FHEERSIMINBIR, UFAESHMR.

544 FERIIEREIE RS

NRIFAEAELIERNER, FEREIETRESI, FI7E CREATE TABLE FIREEAE S ey XBEFHIFAKRE!

BHRS:

KEY “{index_name}" ( {column_names}")

« {index_name}: _RER5|R,
+ {column_names}: ¥ HEER5IMINRIIR, UF+AESHIRE.

545 BIRTRERS|RRESTHIAN

WR3|IMEERE.

111



P PingCAP

5.4.6 f5lF
RIZIFEHE bookshop MAFEFE BIENFEM L MRIVETE BEEITNEE, books TRUN T FR:

FERR S =P
id bigint(20) PFEMME—IRIR
title varchar(100) PER
type enum PEELR (W ®E. B BIHF)
stock bigint(20) EF
price decimal(15,2) Mg
published_at datetime HH b B (8]

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;

Eitt, MFEN ERENFOEROIAEBEN sQuEITHRS, BA2022 FhHl, ATFHAR:

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

B LA{E A EXPLAIN 1T sQLiBAIRIRITiTXIIE S -

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

“—

BITERRM:

RN

| TableReader_7 | 346.32 | root | data:Selection_6
(SN

|
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| L—Selection_6 | 346.32 | copl[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)

B ABELREIRTHRIF, HIRT L TableFuliscan B)FHE, XK TiDB AEEXNEBHIT books RiAITER
i, SERFERAWEARAT, LFEREHH,

1E books RIBAI— published_at FIBYZRS]:

CREATE INDEX “idx_book_published_at® ON “bookshop'. books™ ( bookshop™. books". published_at’);

ARG, BIRIBIT EXPLAIN BRI ERITITRI:
S Fommmm - B e +.
N
| id | estRows | task | access object
— | operator info
— I
g Fommmmmmm o Fommmmm oo gy +
SN
| IndexLookUp_10 | 146.01 | root
— I
— I
| I—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 et L e e +
[SEEN
3 rows in set (0.18 sec)

AIABRIMITIHRIFIRE T TableFuliscan BYF ¥, BXM{CZHYR IndexRangescan, XXREL TiD FEEITIXA
BRI ERERRS,

pES -

EAITIHRIAEYEY TableFullScan, IndexRangeScan S57E TiDB R AE F, X EWHITITHXIAY
KRB FENUE TR, BIRWLERER, BIFiE ios ITIH IR X EHEEES
FTFHITIH RIS Tios EFHIME XA,
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AT RIFESRREFERNEFEER, X228 T tos FERANMEARN B EFRNBMRL
AR (CBo), MITIHHXIRNNSHMMER, EMIBEDHIER, R0 ARIE sqL EEEIRMXIEHE
BE 2 TiDB sqL HRERYHEIA,

TiDB EEFAY, EXIFE X MEAZRS|, {RPILA{EA optimizer Hints 3% H1 71T XIEE (spm) K
ARRIZEEIZES|ER, BENREATHRERNBERET T4, BIRENELAEERE.

B BA{E A sHow INDEXES 1EA) ERRPHIERS]

SHOW INDEXES FROM “bookshop™. “books";

BITERA

Fommme oo [ S [ R R R R Fomm e
—

| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation |
< Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |
< Expression | Clustered |

Fomm oo Fomm e oo e e e e e mm e o m e oo Fommm e oo [ P Fomm e
—

| books | 0 | PRIMARY | 1] id | A
s 0 | NULL | NULL | | BTREE [ | | YES
< NULL | YES |

| books | 1 | idx_book_published_at | 1 | published_at | A
— 0| NULL | NULL | | BTREE | | | YES
< NULL | NO |

Fommmm - [ S R S [ R R R Fomm e
—

2 rows in set (1.63 sec)

547 Bi#—5

ZElt, MERFAERE. REZRRSIMLIE, BETR, MEEEAEZESEFAMTNNAEFREHASA
FHZEN 1ZEXBIBETT T

6 FI/BEA

6.1 TANEUE

LTS R RER sQLiE S, EBESMmIZESIHRIEEAZ Tios H,
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6.1.1 TEFFIAZHI
ERIEATTHZE, TEEEZUTE:

» {5F8 TiDB Cloud (DevTier) ¥J%& TiDB £2 8%,
- FHEEIBEEVEL S, FRIBHUEE. CIER. IR _-AZEs|,

6.1.2 AT
BRIRMMBEBBRASITHIR, BAoSEAMEANDE, BRIEEERBA 3 M IHEIE:

- —ANBITRERAES:

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

SNBITRAER:

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);

—RRRURER—NSITIBRAER, SESPBITHAEDR,

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

BRIAEALE squ, RIEMERE tios SR 3UEERSY, BXAEL RERE ~imEEE Tos & fa, @A saL
ERIENEL,

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
try (Connection connection = ds.getConnection()) {

connection.setAutoCommit(false);

PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (id, coins, goods)
— VALUES (?, ?, ?2)"))

// first player
pstmt.setInt(1, 1);
pstmt.setInt(2, 1000);
pstmt.setInt(3, 1);
pstmt.addBatch();

// second player
pstmt.setInt(1, 2);
pstmt.setInt(2, 230);
pstmt.setInt(3, 2);
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pstmt.addBatch();

pstmt.executeBatch();
connection.commit();

} catch (SQLException e) {
e.printStackTrace();

79, BT MysqQL)pBC Driver BINRE ), REE I DS, URIFEFIMEBAMEE:

S ER WEH=R WEFERE
useServerPrep@@R RS AEZEZ XERMAIEIER true
— U pad =hib L
BAZH
cachePrepStmt& F i A4 useServerPrepStmts=true By true
— FHAIEiER)
prepStmtCacheBRALIRIE A) & AL IRIEA) KT 256 FHFAT FESLFRT
— AR CERIA DS ERFC)
256 F1F ) KINEE
prepStmtCacheBiZbIR B A& IR RIBE KN T 25 520 SRR
— REGHE AIBIET)
(Bkik25%%) HERLE
rewriteBatchedsipaete Basch EZtBiR/ER true
— B8
allowMultiQueFk /Bt EIRIE A J—/NE iR Bug 7E rewriteBatchedStatements = true true
— #0 useServerPrepStmts = true B, FiZREULIN

MySQL JDBC Driver iM Rt T —NERKECEIN : useConfigs, HEHBCE I maxPerformance i, fHEFEEE T —4H
fiRE, QLmysql:mysql-connector-java:8.0.28ﬂgﬁu, useConfigs=maxPerf0rmancefﬂé%:

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

ﬁﬂ \] A Eﬂ ?ﬁ & 5 mysql-connector-java-{version}.jar!/com/mysql/cj/configurations/maxPerformance.
< properties SKIXE XY B hRAS MysQL JDBC Driver Y useConfigs=maxPerformance Bl R E.

FEL A — N ARERIZ =M DBCEEFERTBAESE, A Host: 127.0.0.1, Port: 4000, FHFP&: root, ZHD:
52, %ﬁtk%&ﬂ%ﬁiztestﬂaﬁﬂ:
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jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
— prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

< allowMultiQueries=true

BX Java ITTRRA, PISH:

« TiDB # Java BYfET B crRUD RZFAFE /% - {5 jpBC
- TiDB #0 Java BYE & crRUD Rz FBFEF - {8 A Hibernate

* Build the TiDB Application using Spring Boot

package main

import (
"database/sql"

"strings"

_ "github.com/go-sql-driver/mysql"

type Player struct {
D 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
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players = players[batchSize:]

if len(players) != 0 {
if _, err :=

<~ nil {
tx.Rollback()

return err

}

}

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

}

return nil

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

return args

func buildBulkInsertSQL(amount int) string {

return "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)"

<~ amount-1)

tx.Exec(buildBulkInsertSQL(len(players)), playerToArgs(players)...);

P PingCAP

err I=

+ strings.Repeat(",(?,?,?)",

B X Golang FIFEEERAI, SIS19:

« TiDB 0 Golang AYETE CRUD N FHFEF - {F FH go-sql-driver/mysg|
« TiDB #0 Java A& & cRUD N FAFERF - (£ gorm

6.1.3 EEA

IRMFFERBHGRERIES A 108 8, RIFHANHANZMER INSErT 1ER), ZATRRSMIITGIE,
MEFEMRBITHIEREFOIE, HEFERA ringcar BRI —RII TRHTHRIEIS:

- BUESH T HE: bumpling, TJLASH MysqQL 8§ TiDB FYEXIE R At E) Amazon 53 R,
- BIES A TR TiDBLightning, FJLAF A dumpling SHHRIEIE, csv 3L, B4 Amazon Aurora S FLHY Apache

Parquet X, [ERYSZIFFEA AR BY Amazon 53 =EIZENENIR,
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- $4BEP T B TiDB Data Migration, B][E]3> MySQL, MariaDB, Amazon Aurora £X1EZEZE TipB B, BX¥FnNE
PRVBEERTFE,
- BUREMIRE TH: sackup & Restore (BR), #E¥TF Dumpling, BR EEEABIEERIAR.

6.1.4 EGEME

FRITRNEEZEEREEFEREB/AITA, B8, EERIGTHENASFITHE, BESCIER - ®F
RIS, FBMIEFRE RN ESTREN,

BZEXRALLIBMAVLIENE, 1ESE TiDB i o] B IR,

6.1.5 B AUTO_RANDOM TR A SR

TEHRARIRERE R AUuTO_RANDOM B, XA ERIAEIA T, AEEIEE TR, Hlflbookshop BIBEER, BIUAFEusers
7= 19 id FERE 7 AUTO_RANDOM B 14,

LER, ANeJERZEMIBAT squ #1THA:

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

BarF-EH#HiR:

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

~— Try to set @@allow_auto_random_explicit_insert = true.

XREERRME, FNEINERANFINIEE Auto_RANDOM BYF1, XBY, {REFMERRNELIZILEIR:

- (EE) EABIPERRIES, EF Tios B{RYIIALEY AUTO_RANDOM B, IXHERFES AUTO_RANDOM BYIE X,

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

- NBFHIA—TEEEIRTULY, BLTUERSETIEABEENAFRPTENAR, RIFEEAR, BT
AUTO_RANDOM B9 %1,

SET @@allow_auto_random_explicit_insert = true;
INSERT INTO ‘bookshop™. users® (°id’, “balance’, “nickname’) VALUES (1, 0.00, 'nicky');

6.1.6 fEFE HTAP

fETiDB AR, fEF HTAP BENEFREBA BB HITEIMEE. TR EAEIMNYEAZE, @ ios BT
BT/ —HMERIE, FRAFBAECIRRE, ARIINGFEIERES, Me]UERERIFEIRRIMLBIRIER,

6.2 SBETEUE
LETIEISERRUT sQLiER), BBE ZMHRIZIES 0B RAVEURSHITER:
« UPDATE: A FERIBERPRILUE,

119



B’ PingCAP

« INSERT ON DUPLICATE KEY UPDATE: FE FIHEA IR, EE T oM —BhsReY, FMUIERIRE, 5, TEIX
EEZNE—# B8R WBEATERILER, XREMIERERNEMEIE—# SEXHE) H
KRB, BERRIE, EARLRER—1THRE, BREFH—ITHIE,

6.2.1 EFAZEI
ERIEATNHZE, TEEEZUTEN:
- {$F9 TiDB Cloud (DevTier) ¥ %2 TiDB £2 &%

- FNEBIBEARNEIYT, HEIBBUEE. BIER. SIE”LZES|
- BEE(EA uPDATE BRIEFHUE, |RIGEALUE

6.2.2 {55 UPDATE

TEMRPIUMET, EEFHETHE WHERE TR UPDATE 1B5A]), BENEELETHITEH.

EE:

MRIEEEFHRENT, LLUNBRHEZEES1T, BLBRWNAE—REHITRENERH, m
BREREREH 9, BAFBITEHEH, EBoIREEHASER, ERBIATTMALLE
e, IBu]SEHEFHFKEESI

6.22.1 SQLiEE

7E£ sQL Y, UPDATEiBAI—REALATHR :

UPDATE {table} SET {update_column} = {update_value} WHERE {filter_column} = {filter_value}

S8 iR
{table} =&

{update_column} FEHIA
{update_value} EEHMLYIE
{filter_column} [LECFHTIEIAIFIE
{filter_value} U e ES N R TIk

LtEAMMY 7R UPDATE BUTST R A%, ¥4ASCHY RIS TiDB BY UPDATE 1B/ T,

6.2.2.2 UPDATE FefESCE%

BT REMTHNZEEBREN —LREKEK:
- IR EFBERIPIEE WHERE FA), YN5R UPDATE ;& WHERE FA], TiDBFEMIXMNERAKIBIT.
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- FEEHKRET BAHRES) R, ERIEEH, XEREJ Tios BAFE S K/NREI A txn-total-size-
limit ( #AIAJ9 100mB ), H—RXMISHIBEESH, KEBIFEBRELRK CENES), H=EXE)
K (FMES),

6.2.2.3 UPDATE {3l %

RARFEAIIFE TR A Helen Haruki, FFEERauthors R, {RIRMAIME—FRIR id J91, BEDLIEREMNA: id = 1,

UPDATE “authors”™ SET “name” = "Helen Haruki" WHERE “id® = 1;

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement pstmt = connection.prepareStatement("UPDATE “authors® SET "name’ = ? WHERE
— 'id’ = ?");
pstmt.setString(1, "Helen Haruki");
pstmt.setInt(2, 1);
pstmt.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

6.2.3 f$FF3 INSERT ON DUPLICATE KEY UPDATE

MRGEZRHRBEART, BUREGEMAE—R] (ZREOS2—ME—8) REPK, NWEEHE—FF
ZS443E, BI{EFY INSERT ... ON DUPLICATE KEY UPDATE ... iBR){TIGEASKEHH.

6.2.3.1 SQLiE%

fEsSQL ™, INSERT ... ON DUPLICATE KEY UPDATE ... 1BE)—RRRLCATHI:

INSERT INTO {table} ({columns}) VALUES ({values})
ON DUPLICATE KEY UPDATE {update_column} = {update_value};

S iR
{table} TR
{columns} EHEATR

{values} EIRARLEAEE
{update_column} EEHIA
{update_value} FHEMAILLTIFIE

6.2.3.2 INSERT ON DUPLICATE KEY UPDATE ExfE3Li%

- ERBE— P ME—HER9F% E {6 INSERT ON DUPLICATE KEY UPDATE, ILiBRITEFSMEE( E—5E (BIEFE
B8 e, BEFHBUE, EARLLER—THRE, BRE—1THIE, FAlt, FRIEERIENE—1TH
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xR, BMNARBINES S NME—HEAZRER INSERT ON DUPLICATE KEY UPDATE i&A],
- ERIESE ISP ERLER,

6.2.3.3 INSERT ON DUPLICATE KEY UPDATE f5]F
BN, FEEHratings RREARPWHENTN, WRAFPERFNIEHE, HFHE—FTN, WRAF
BEEWNE, BLFIERMZAIEIFN,

LAt E 50 book_id ¥ user_id BIBXE EHE, user_id Jo 1 I, %5 book_id Jg 1000 HJHEE, FTHEY 5 9Ky
i,

INSERT INTO ‘ratings’
(“book_id", “user_id', “score’, ‘rated_at’)
VALUES
(1000, 1, 5, NOW())
ON DUPLICATE KEY UPDATE “score’ =5, ‘rated_at’™ = NOW();

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource

try (Connection connection = ds.getConnection()) {
PreparedStatement p = connection.prepareStatement("INSERT INTO ‘ratings” ( book_id", ‘user_id
— °, 'score’, ‘rated_at’)
VALUES (?, ?, ?, NOW()) ON DUPLICATE KEY UPDATE ‘score’ = ?, ‘rated_at’™ = NOW()");
p.setInt(1, 1000);
p.setInt(2, 1);
p.setInt(3, 5);
p.setInt(4, 5);
p.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

6.24 HWEEH

FEEFMRDPSITHHREE, SER(EH uroaTe, FH{EH wHERE FANTEEEEHMIVEUE,

BINRFEZEMAET BARES) IR, BIMER—MER, BEXREREH—BREE, BEZIEHE
ZR5ER. X Z2E I TiDB BN 52 K /NBR &l Ftxn-total-size-limit ( BRIAFD 100MmB), B—RMd SHEIEEH, 15
EXFHBEUMNERTIK (EMES ), JFEAREPR (FMES ), FrIAEREFMHAPERBE KT IR
E,

ATIRME T HREMARGIBBIFE VRG], ZROERT RUNEI#1T sELECT #1 uPDATE BY4RE, TRLEIA
B,

6.24.1 mEHEBFEM

B, RNEMRILASMEARNERTR, /5 —1 seLecT Eifl, XANEEREMETTUMERNEEEHT
MER, FEEIENR, TXXA seLecT BifR, FETEMEA wHERE FAITREEEMIT.
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6.2.4.2 f5lF

RIFEILEM—FE, AP bookshop Mihi#{T T KEMPEITH, BRERIRITA s AHINENSEBE
FERNXDEARATE, REBEITFIEPE 3 DR, HLL, RERK s 2HIEH 10 26, FARERBETEIH
XnE.

XEEEN ratings RN ZAT 5 D HIFIEIEH TR 2 1&1F, BRNED ratings RIARIN—R5, CAHEERIT
RREEWEN T, FEALLS, PTUTE SELecT Pt RIEE L EMIVIT, XIGPLEH AR R WTHITZ IR
i, SHASEMHBELI,

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;

e
Ittt & FFFE S E A oL B HITEIBRAVENE X, Ti0B HIFTE DDL TEIZIE2ERER
_EHITH, IEBILR, THRLLAERR ADD coLuMN 1EE],

£ Golang 1, HEEHIEFEMUTFUTAE:

package main

import (
"database/sql"
"fmt"
_ "github.com/go-sql-driver/mysql"
"strings"

"time"

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()

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)
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// updateBatch select at most 1000 lines data to update score

func updateBatch(db *sql.DB, firstTime bool, lastBookID, lastUserID int64) (bookID, userID int64)
— A
// select at most 1000 primary keys in five-point scale data
var err error

var rows *sqgl.Rows

if firstTime {

rows, err = db.Query("SELECT “book_id", ‘user_id" FROM ‘bookshop'. ratings®™ " +

"WHERE “ten_point® != true ORDER BY ‘book_id", ‘user_id® LIMIT 1000")
} else {
rows, err = db.Query("SELECT “book_id", ‘user_id’ FROM ‘bookshop'. ratings™ "+
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id® > ? "+
"ORDER BY “book_id®, ‘user_id® LIMIT 1000", lastBookID, lastUserID)
}
if err != nil || rows == nil {

panic(fmt.Errorf("error occurred or rows nil: %+v", err))

// joint all id with a list
var idList []interface{}
for rows.Next() {
var tempBookID, tempUserID int64
if err := rows.Scan(&tempBookID, &tempUserID); err != nil {
panic(err)
}
idList = append(idList, tempBookID, tempUserID)
bookID, userID = tempBookID, tempUserID

bulkUpdateSql := fmt.Sprintf("UPDATE ‘bookshop. ratings® SET “ten_point® = true, "+
"“score’ = “score’ * 2 WHERE ('book_id’, ‘user_id') IN (%s)", placeHolder(len(idList)))
db.Exec(bulkUpdateSql, idList...)

return bookID, userID

// placeHolder format SQL place holder
func placeHolder(n int) string {
holderList := make([]lstring, n/2, n/2)
for i := range holderList {
holderList[i] = "(?,?)"
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return strings.Join(holderList, ",")

BRIENRR, seLecT IRERINFHITER, RB%EE 1000 fTREEN 10 2% (ten_point J7 false ) $HEHY
FHRE, SR SELECT BIRIERELE E— IR SELECT BERMBRAETRIEZARIVKIE, BHIEEE, RfE, EARME
FEFMARX, WH score 7€ 2, FEIF ten_point i€ true, EF ten_point WEXERE T LLEFTZFHE
mERE, REEME—ITHIE, SEHIERIA, BIRKEPR time.Sleep(time.Second) B {ESEMIZF
gEE 1, BEtEEHRER SR SEGEIR.

fEJava(DBO) H, MEFFEFEUFUTASE:
Java (XIBER5 :

package com.pingcap.bulkUpdate;

import com.mysqgl.cj.jdbc.MysqlDataSource;

import java.sql.*;
import java.util.LinkedList;
import java.util.List;

import java.util.concurrent.TimeUnit;

public class BatchUpdateExample {
static class UpdateID {
private Long bookID;

private Long userID;

public UpdateID(Long bookID, Long userID) {
this.bookID = bookID;

this.userID = userlID;

public Long getBookID() {

return bookID;

public void setBookID(Long bookID) {
this.bookID = bookID;

public Long getUserID() {

return userlID;

public void setUserID(Long userID) {
this.userID = userlID;
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@Override
public String toString() {
return "[bookID] " + bookID + ", [userID] " + userID ;

public static void main(String[] args) throws InterruptedException {

// Configure the example database connection.

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

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

mysqlDataSource.setPassword("");
UpdateID lastID = batchUpdate(mysqlDataSource, null);

System.out.println("first time batch update success");

while (true) {
TimeUnit.SECONDS.sleep(1);
lastID = batchUpdate(mysqlDataSource, lastID);
System.out.println("batch update success, [lastID] " + lastID);

public static UpdateID batchUpdate (MysqlDataSource ds, UpdateID lastID) {
try (Connection connection = ds.getConnection()) {

UpdateID updateID = null;
PreparedStatement selectPs;

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");

126



P PingCAP

selectPs.setLong(1, lastID.getBookID());
selectPs.setlLong(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;

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 1 = 0; i < idlList.size(); i++) {

updatePs.setLong(i + 1, idList.get(1i));
}
int count = updatePs.executeUpdate();

System.out.println("update " + count + " data");

return updatelD;
} catch (SQLException e) {

e.printStackTrace();
return null;

public static String placeHolder(int n) {
StringBuilder sb = new StringBuilder();
for (int i = 0; 1 < n ; i++) {
sb.append(i == 0 ? "(?,2)" : ", (?2,2)");
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return sb.toString();

hibernate.cfg.xml ELE P57 :

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

<session-factory>

<!-- Database connection settings -->

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

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

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

<property name="hibernate.jdbc.batch_size">20</property>

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

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

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

</hibernate-configuration>

RERB, SELECT HERBINFHITENR, RBIEE 1000 (TTREHEN 10 9l (ten_point 7 false ) HIERY
FHME, TR SELECT BRIERLL E— IR sELEcT ERMRATRBITEREIE, BHIEEE. A5, FEHAME
EHIAN, WH score T2, H B ten_point 184 true, FEH ten_point MEXBE T ILEIZFER
RERE, REBME—ITHIE, SHHERIA, SXTEFTRI TineUnit.SECONDS. sleep(1); 13 {EFEMIE
FEE 17, BLEIEEHER S AT S NEGER,

6.3 HBREIE

Lt DI E 1S (% F DELETE sQL 18R], X4 TiDB AREVENIEFH 1T IR,

6.3.1 EFAZEI

FERIEATTEZE, REBESUATEIR:
« {5F8 TiDB Cloud (DevTier) ¥J%& TiDB ££ 8%,
- FESURERUELE, HEIBRURE. fIER. SIB”LZHS5,
- BEEABUEA TR,
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6.3.2 SQLiBi%

£ sQL ™, DELETEiBAI—RZAATHR :

DELETE FROM {table} WHERE {filter}

B8 A
{table} =&

{filtery ILIEESILECSRM

LEAMMR 7R DELETE RO Fi%, 1F4AS A4 7] SE TiDB B DELETE 5%,

6.33 ERIEXHK
AT 2 BRI THTE B AN — LR ESCE:

- YRATEMBRIBE A F4EE WHERE F ), YN5R DELETE ;&8 WHERE FA], TiDB IFMBRIXNRAIFAIEIT,

- EEBIRREIT SR SE 2) FIRTE, R EMIFE, X2 E J TiDB BN S5 K/NBRHI Jgtxn-total-size-limit
( ZKikJg 100MB ),

- NRIFEEMBRRABIFTELIE, B27)EH pELETE 1BA), MM IZ{ER TRUNCATE B4,

- EEMEEEESIL

6.3.4 15+

BEEALAPAMESEREERA, SETWEER, TEEMRXEAE AT Brating BEIE, F140,
2022-04-15 00:00:00 Z 2022-04-15 00:15:00 FI#4HE, LEEY, BI{EFE sELECT BRIEETMFRMIBIERE:

SELECT COUNT(*) FROM “rating® WHERE ‘rating_at® >= "2022-04-15 00:00:00" AND ‘“rating_at’ <= "
< 2022-04-15 00:15:00";

OHEKXT 1 7%, BFSEMEMR,

=R
FREBENT 1 A%, FISBUNREHITHER:

DELETE FROM “rating® WHERE “rating_at® >= "2022-04-15 00:00:00" AND ‘rating_at® <= "2022-04-15
<— 00:15:00";

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource

try (Connection connection = ds.getConnection()) {
PreparedStatement pstmt = connection.prepareStatement("DELETE FROM ‘rating ™ WHERE ‘rating_at’
— >= 7?7 AND ‘rating_at® <= ?");
Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);
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calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);

pstmt.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);

pstmt.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));
} catch (SQLException e) {

e.printStackTrace();

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)
¥
}
=S
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rating_at FE& 0 HHAFNET (8] KB AREY DATETINE SKEY, {REJAIAJETE TiDB RTERT, TZfENH
— ANFHE, SXELX, M TIMESTAWP EE, BAREFE—BEE, NMERBRXE
BN, BRARMEEZERE,

S, FmysQL —#¥, TIMESTAWP BUESEEYSZ 2038 FF o)AV, WNREFMEAVERT 2038, i
1Y {%E FH DATETIME ZEHY,

6.3.5 MHESEEEIN

6.3.5.1 TiDB GC ¥4l

DELETE {EA)IEZ1T 25 TioB FAEILZIMIFRERIE, MR1FXLRIEIRICHAIMER, AJ5 51 TiDB GC (Garbage
Collection) RBFIENBFRMIAKIE, ELL, {REYoELETE BAHAHAIMMBLHEERE.,

GCERARERF, R 100HME—IR, BIR CEHRTEL—NBA safe_point FIBT[EI =, XA E] R ATHIER
17, BAaBEwERD, AL, Tios F]AL 2RI EIEHITIER,

GCHEARSNARMALUAARBR, BEEE cc HlHIET 7 HREIFMA o 7B,

6352 BIAITER

TiDB (EARIHERRRERSIFNERE, HLt, AAMENBERNRZE, REUVESISRRIIERNERL
BRRE, RE]AMERFHNRENDE, ERATER. RS ios UALRUEERINATERREM saL
MEREM L.

6.3.6 =R

FEMPRRPZSITHIRIE, "IEFoeLete =1, FEM wiere FRITIRFZMFREVEIRE,

EMRFFEMRREIT (BANES ) iR, BIER—MEN, SREIMFR—BIKE, E2IMEE
£E85e, XEE R TiDB BANE S KRB Fon-total-size-limit ( FKIAF 100MB ), RAT LAFEFE Fr SN BIA H E
IR RSTALIRIF,

RIURM T R EMARGIZEIAMBRERA, ZROIER T MAIAIHEIT sELecT # 0ELETE KY4AE, STALIEIR
il

63.6.1 mEHLEMIRIEIA

B, (RNEMRINASEARNEIRTR, /5 —1 seLecT Eifl, XANEIEIREMET LAE DT EZMIRA1T
MER, FEEIEMNR, TXXA seLecT BiFRY, FETEMEMA wHere FAITIREEZMIRAIIT,

6.3.6.2 Ht=MIFREIF

BRIELRUESEMEERA, RETWSHBIR, ESEMIRXEE AT Brating BIEIE, FIa0, 2022-04-15
<5 00:00:00 2 2022-04-15 00:15:00 BIEIE. HEE 15 0#HA, BXTF 1 ARHUEHB A, LR BEFEREN
fIRR A 75 B 1T AR -

fFlava 1, HEEHEFEUTFUTARE:

131


https://zh.wikipedia.org/wiki/2038%E5%B9%B4%E9%97%AE%E9%A2%98

P PingCAP

package com.pingcap.bulkDelete;

import com.mysql.cj.jdbc.MysqlDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sql.SQLException;
import java.sql.Timestamp;

import java.util.Calendar;

import java.util.concurrent.TimeUnit;

public class BatchDeleteExample
{
public static void main(String[] args) throws InterruptedException {

// Configure the example database connection.

// Create a mysql data source instance.

MysqlDataSource mysqlDataSource = new MysqlDataSource();

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

mysqlDataSource.setPassword("");

Integer updateCount = -1;
while (updateCount != 0) {
updateCount = batchDelete(mysqlDataSource);

public static Integer batchDelete (MysqlDataSource ds) {
try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM “bookshop®. ratings® WHERE ‘rated_at® >= ? AND ‘rated_at’
— <= ? LIMIT 1000";
PreparedStatement preparedStatement = connection.prepareStatement(sql);
Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);

preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);
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preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));

int count = preparedStatement.executeUpdate();

System.out.println("delete " + count + " data");
return count;

} catch (SQLException e) {
e.printStackTrace();

return -1;

FRENRH, pELETE Sx S MHBR 1000 {TAFIE)IEE J9 2022-04-15 00:00:00 Z& 2022-04-15 00:15:00 HIEIE,
£ Golang 1, MEFHEFEMUTFUTAS:

package main

import (
"database/sql"
"fmt"

"time"

_ "github.com/go-sql-driver/mysql”

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()

affectedRows := int64(-1)
startTime := time.Date(2022, 04, 15, 0, 0, 0, 0, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, 0, time.UTC)

for affectedRows != 0 {
affectedRows, err = deleteBatch(db, startTime, endTime)
if err != nil {

panic(err)
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// deleteBatch delete at most 1000 lines per batch
func deleteBatch(db *sql.DB, startTime, endTime time.Time) (int64, error) {
bulkUpdateSql := fmt.Sprintf("DELETE FROM “bookshop'. ratings’ WHERE ‘rated_at® >= ? AND
< rated_at® <= ? LIMIT 1000")
result, err := db.Exec(bulkUpdateSql, startTime, endTime)
if err != nil {
return -1, err
}
affectedRows, err := result.RowsAffected()
if err != nil {

return -1, err

fmt.Printf("delete %d data\n", affectedRows)

return affectedRows, nil

FIREH, DELETE xS MR 1000 1T B)ER 9 2022-04-15 00:00:00 & 2022-04-15 00:15:00 HYEIE,

6.4 TIAIBIER)

MAIETR —E S MUBSHRARER sou IBFAHITERILINIER, EibseuiEBRE8REITTAE, 7
ARAERF soL BERIAY:

- REM: BASBNETEENE, MMERT sou iEABEHEEIXE,
- tEBE: EAIERITE Tios IntRTISCHEAT, BEMITRFZEERSH, TE 7T oL BT, HiEsoLiEa
FIF R AR MR R SRS,

FERSBAINAEFTF, squiBARF]UBKER, JAMERABR sQuIETRTMEBENMNAREFHNBEE
1, FRCAMERMIEERARRERKZ—,

6.4.1 SQLiBi%

RN ECE. ERARMERAIRERDN soL &%,

6.41.1 BIEMAIEIER

PREPARE {prepared_statement_name} FROM '{prepared_statement_sql}';

g fhid
{prepared_statement_name} FRALIRIEA) B 5

{prepared_statement_sql} FRALIBIBER] sQL, CAZEIZH ARSI S AR
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{Ro] B PREPARE IBRIFABEESEE.
6.4.1.2 {FRAMAIEIER

MR ERNFIERRFZEF IS, FElt, FEEA ST BARETER, # execute EBRARMAIEE
&,

SET @{parameter_name} = {parameter_value};

EXECUTE {prepared_statement_name} USING @{parameter_name};

S8 iR
{parameter_name} Fﬁfbégiifa
{parameter_value} BFR&s81E

{prepared_statement_name} FACIRIBEE) B, FHEIZMIEIEGPEXMBHF—H

{Re]BE eXECUTE IBRIFRBE S EE,

6.4.1.3 MHERINAIEIER

DEALLOCATE PREPARE {prepared_statement_name};

W

S8 iR
{prepared_statement_name} FRALIBIEAEHM, FHCIEFGIFIEDPE XHEHTF—

=

{Re] &E& DEALLOCATE IBAIFXEE B 58,

6.42 fIF

AV UERMLIEET, TREBBIBEBIBAZRERMIRERAE,

6.42.1 EiERM

Wuyu y Eﬁ"%%éiﬂBOOkShOp F_‘_Lﬁﬁ I:Fl y id 3‘3 1 E{J:E%g %-l%\o

PREPARE “books_query® FROM 'SELECT * FROM “books™ WHERE “id® = ?';

BITERM:

Query OK, 0 rows affected (0.01 sec)
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Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_query’ USING @id;

Fomm oo g Fomm - P Fomm e Fommmmm— - +
| id | title | type | published_at | stock | price

R il e R el e i Fomme - = Fomm - +
| 1 | The Adventures of Pierce Wehner | Comics | 1904-06-06 20:46:25 | 586 | 411.66 |
Fommm e g Fommmm e oo P Fomm e e Fommmmm— o +

1 row in set (0.05 sec)

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM “books®
<~ WHERE “id" = ?");
preparedStatement.setLong(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();

6.4.2.2 IEARM

B2 {FEFbooks & J9f5l, FEHHA— title JJ TiDB Developer Guide, type JJ Science & Technology, stock
<> 73100, price J3 0.0, published_at /3 EARIHFIRT[E] W BEFER. FEEEMZE, books RIIERE S
AUTO_RANDOM B 1, THREEE. MRMENBEBABIBLEA T, JUREBEAKIE—T T HES ZURBEARNE
KER.

PREPARE ‘books_insert® FROM 'INSERT INTO “books™ ("title’, “type’, ‘stock’, “price’,
< published_at™) VALUES (?, ?, 2, ?2, ?2);";

BITERM:

Query OK, 0 rows affected (0.03 sec)
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SET @title = 'TiDB Developer Guide';
SET @type = 'Science & Technology';
SET @stock = 100;

SET @price = 0.0;

SET @published_at = NOW();

BITERR:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_insert® USING @title, @type, @stock, @price, @published_at;

BITERM:

Query OK, 1 row affected (0.03 sec)

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();

BILAEZ|, joBC BREE T EAMNEMAR, MAFFRENARERFEFNERATGIEEQMNEIE, £
F. MpRsE, 1E1E?%’=}IUE’JE, (&7 TiDB FRE MysqL thiX, EZEFimfER MysQLJDBC Driver R 2/, EHEKIA
REHIEFE EE IRAVTIALIRIBE AN, MEFEAEFIHRNMAIEER, MREEXIUTERED, KREE
JoBC F TibB ARS: i‘ﬁ&JElE’UE’Jih, REMIERZR THRERE:

S8 ER WEFR= WEERE
useServerPrepStmts mrAERARSHARTAEEASRE AEEESXEATGIEIEQRN true
cachePrepStmts EFihneREEIRIEES) useServerPrepStmts=true A true

prepStmtCacheSqlLimit  FRELIBBAEIRAKNI ( FKiA 256 FFF ) IR IBIE R KT 256 FAFAY IRSLPRINAGIRIE A K/
prepStmtCacheSize A IBBRARAEENE (Mih2sFK) MIBEAHEKRT 25 Fh  RELGAGIBIBEOEE

FELERM A — MR B E A8 IDBC EEFFERE, LA Host: 127.0.0.1, Port: 4000, FAF: root, ZBRE:
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Z, BABIEE: testfl:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
— prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

< allowMultiQueries=true

REEUNEBEANT -8, REEREAFTETBARIEDR T EXE josc WS,
BX Java IERBRA, AJSH:

- TiDB 01 Java A B &2 CRUD N FRFE/F - (£ JDBC,
- TiDB #0 Java BY{E 82 cRUD M FAFEFE - {8 Hibernate,
* Build the TiDB Application using Spring Boot,

7 ZNIEIREY

7.1 BRAEINR

ERXNETEHRP, FAENBUFAER soL RIFEIEEFRBERITER,

711 FRZEI

T EIEESEBookshop XN R FAFERF R TiDB MR B W DB AN A,
ERIRAET ZA], MEEHUTESEI(E:
1. #E TipB &8 (HEFEEFTIDB Cloud BX TiUP ),

2. BA Bookshop R TR RIR SR FORBIELIE,
3. E#E TiDs,

712 EEBEMNEIR

7E Bookshop N FAFZFFRYERIERE S A, authors RIFI TIEZAMNMERIES, PICAE SELECT ... FROM ... &
A RUIR AR E S FIREE &,

7£ MysQL Client FZE P IRBIAFHITAT sQLiBA):

SELECT id, name FROM authors;

HWIHERMT:
| id | name |

| 6357 | Adelle Bosco |
| 345397 | Chanelle Koepp |
| 807584 | Clementina Ryan
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839921
850070 | Ray Armstrong

| | Gage Huel |
| | |
| 850362 | Ford Waelchi |
| I |
| I |
| | |

881210 | Jayme Gutkowski
1165261 Allison Kuvalis
1282036 | Adela Funk

| 4294957408 | Lyla Nitzsche |

L B +

20000 rows in set (0.05 sec)

£ java BE W, FICAET AR — Author ERE XAAIFRIFENEMESR, RIEREZANEETE
M Java TES HPER G EMRIEREREFH A ESE, F190:

- A Int EELEFM int HEFIHUE,

. £ Long KRB EFM bigint LKERIFVEIE.

- A short EEIZEFHY tinyint EERIEIE,
« {EF string KEVLE7F M varchar HERIEIE.

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"));
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author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

 EFESBHRIEEEEZE, {ROILAEIT conn. createStatement () IBE)EIEE—/ Statement SEfIITER,

- SRIEEF stmt. executeQuery("query_sql") 546 TiDB Ei MURESRIE

- BiRERENEBLERIETSFNE Resultset HH, BITIE[F ResultSet RT%TLM—: (0] £5 SR AR 5T 21 kL
BIEERY Author B A,

713 WERBHITIHIE

BERBINEREES, BERAANEHRMFEE ? o EIT wHERE IBRAINWERNERH# TR, MMmikEE
EEEER,

a0, REERRSIEFRHPIXBE 1998 FHERFRK:

B] BATE WHERE FRISRA M0 THE A =44

SELECT * FROM authors WHERE birth_year = 1998;

T java F2FME, PJABEIEE—1 soL RAEBFTHEINSSRHNBRBEERIFT R,

BEHHHER sQuiBaHP TR —M7Ai%, (BRXFEE —NMNFHEE, EAXKLNAEFEREE
B9 sqQLiEN KBE,

ERIBIX LB, NiZEMPreparedStatement SREF(CE IBAY 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 = ?;
"y
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;
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714 WERHEITHF

{3 orDER BY IER)A] AL E I RIRBHAEER S Vi ITHER

g, =IBAEE T EAY sQLIEE)S authors REVEBURBIRIE birth_year FUE1TRERF (pEsc) HEFF, MMTSEI&
FRIFRIIR.

SELECT id, name, birth_year

FROM authors

ORDER BY birth_year DESC;

EiRERIT:

Fomm e S Fommm e oo +
| id | name | birth_year |
Fom 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)

715 FREIERGRHE

WNRASEE TipB RIRMER AR, vIUAMER LIMIT IEA)RHIZ AL RIR M T .

SELECT id, name, birth_year

FROM authors

ORDER BY birth_year DESC

LIMIT 10;

ERERIT:

P e Fommmmmmm e o +
| id | name | birth_year |
o= R R et +
| 83420726 | Terrance Dach | 2000

| 57938667 | Margarita Christiansen | 2000

| 77441404 | Otto Dibbert | 2000

| 61338414 | Danial Cormier | 2000
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| 49680887 Alivia Lemke 2000
| 45460101 Itzel Cummings 2000
| 38009380 Percy Hodkiewicz 2000
| 12943560 Hulda Hackett 2000
| |
| |

111453184

| |
| |
| |
| |
1294029 | Stanford Herman | 2000
| Jeffrey Brekke |

+ +

10 rows in set (0.11 sec)

LLW%Eﬂ“¥W%Eﬂ EERLIMTIBRIZE, EEMNNEIRELSEE, X2 10 3 umir Fa# TR
LEBIEER, ReTLAEE TopN 0 Limit FHET THRESMAD

716 BEEIE
W%MEﬁiiﬁﬁﬁwmﬁﬁ,ﬁ$%ﬁﬁﬁﬁ {ReT LB E A Group BY iIEAIECE B SR, WiE—
BEERBIRNBIENRBAKERE— N BN T,

EEgni, RAEBHEMLFHENFERILRZ, R FEREREEZB birth_year JIHITHH, ARH
AR TESFHENERBE:

SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors

GROUP BY birth_year

ORDER BY author_count DESC;

ERERMT:

L e ] +

| birth_year | author_count |

e R +
| 1932 | 317 |
| 1947 | 290 |
| 1939 | 282 |
| 1935 | 289 |
| 1968 | 291 |
| 1962 | 261 |
| 1961 | 283 |
| 1986 | 289 |
| 1994 | 280 |
| 1972 | 306 |
S, e, +

71 rows in set (0.00 sec)

BRT COUNT BRiZLYh, TiDB EXZ¥F T IFSSAMBEREL, (RPIEILR Y GrRour BY RERPEDHITH—F
TR,
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72 BREEER

R, YABFEEE—MENSPERRISKROEE, XMRE]ED Join BEIFFHIKES K
RBIEASE I,

721 Join ZEHY

BT E R RUA Join BYEEIEAEEL,

7.21.1  PIEHE INNER JOIN
A ERE RS R RIR O LS & R ERI1T.

flan, BEMEREIRS BMERRE, FEFFREMFERR authors 5HFEIFETR book_authors #H1T
EH,

ETENSQLIBEmLHA, BT XHEF JoIN BIAEIE AR authors TG 3R book_authors FIEGEITUARNIEEN A
R TIERE, EI&%IfI:j\J a.id = ba.author_id, BPAXERNERESPRRASEISRBEREZHNIT, &
WE—MERGERE LM BEE, BAME authors REFPINICRE L EHEEREEY, Attt AR&sHIT
EEREST,

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:
Fommm oo o m e e oo e e +
| author_id | author_name | books |
R e i R et +
431192671 Emilie Cassin
865305676 | Nola Howell
572207928 Lamar Koch
3894029860 | Elijah Howe
1150614082 | Cristal Stehr

2430691560
3346415350
1395124973
2768150724

Leta Weimann
Albin Cole

I

I

|

I

I

I
Francisca Hahn |
I

I
Caleb Wyman |
i

I
I
|
I
I
4158341032 | Roslyn Rippin
I
I
I
I
+

10 rows in set (0.01 sec)
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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.setlId(rs.getLong("author_id"));
author.setName(rs.getString("author_name™"));
author.setBooks(rs.getInt("books"));
authors.add(author);

+
return authors;

7.2.1.2 ZEYMNEHE LEFT OUTER JOIN

EIMEESIRBIERPIMEHET, URERIPEFB LR ERZZEHNE, NMREERITEEKXIE
IEEEE’\JH, M){EA NULL B 7,

E-LEELT, REEASKRRETMBIENER, BERANFEFNTHARERFMMSBRMBEESZ D,

5140, £ Bookshop MAAMIETI, FERT—NFHEEINNNRMBIEIIR, EXMBAT, &HBHFE]
RERERBETEMAATLSN, MREANERAZSRXETANFINBEGERRTIRE, MXAT2H
B

ETEHSQLIEANH, @it LEFT JOIN X FHEIAZL R books IFUEIMNEEN AR EER ratings HI1TiE
#, MR books RE AT B ICKESRESE)RE,

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:
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R et R e R ettt +
| book_id | book_title | average_score |
B P S P +
| 3438991610 | The Documentary of lion | 2.7619 |
| 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 e ettt +
10 rows in set (0.30 sec)

EEREHLBRNPECLE TERS TS, I TRIFLEEFATRE, 8T sqL iBAJ3E The Documentary of lion X7
BB IFS LM

DELETE FROM ratings WHERE book_id = 3438991610;

, R %I The Documentary of lion XA PBIKABIMELRELF, BERBETHER ratings B score 5l
S2IfY average_score FUFEIE 7 NULL,

P g Fommmmm e +
| book_id | book_title | average_score |
R et et ettt +
| 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 |
[ g S +
10 rows in set (0.30 sec)
WMNRAALEARRNIERE JOIN ERREM ? IMRLIRREIR T,
public List<Book> getlLatestBooksWithAverageScore() throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
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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

GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

BN

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

BMERREAERFIMBICE, URERIPEEBLEERFAFNE, RBELECHNENGER L ETE,

7.2.1.4 £YMEFE FULL OUTER JOIN

PIMNEEIBIRERSERMWBICTKHITIER, NRESIN—KRAPLEHIER H B ERFEHENE
A NULL BT,

7.21.5 3 X% CROSS JOIN

éﬁ&%ﬁ-fﬂﬁi_ﬂ‘f FRZEMNEEMARZXERE (XEFR “BRRER ). RXEERFICERD
—FIERMERVFABICREERE, MRERMICRKE D m ARIICRKE A, WEREREF=Em*n
mlaio

7.2.1.6 ZEHEHE LEFT SEMIJOIN

TiDB 7 SQL iEiEEE L ARNSZ 35 LEFT SEMI JOIN table_name, {EREWITIHXIEE, FEWHEXNEMLEIE
semi join fE RIS FHIEM JoIN EiRBKIARNEREF .

722 BaIiEE
EEXFEEEL JoIN BRE R squinERIM Z /T, 1€ sQUiBRIHABILAEIT FROM t1, t2 FRIKERE MK

BIKK, WL WHERE t1.1d = t2.id FARBEERNFME, RAINGHERDIRNFRERE, RIE
BRERNERNGNEITER,
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723 Join fBXEi%

TiDB X NI =MEMIREEE L, MUBSBREMEERNWMIBEESFERZRKEEETER Join BIEZEWIT.
{RB]LAMEIT EXPLAIN IBRIREEEWER 7 AIMEFH1T Join,

* IndexJoin
* Hash Join

* Merge Join

MR LI TiDB KL IL B S B IRIBREN Join EiZEMIT, (R eI AIEIT Optimizer Hints 3& il TiDB {88 FA B 17 HY
Join BiEEMIT,

B0, {BRi% E XY PRI EES AR E sQL £ Hash Join BiEHITER, MR SHEIRBXFEE,
{RBTLATE SELECT XBFFE ML Hint /*+ HASH_JOIN(b, r)*/ (GEE: MRRBZHMNTHIR, Hint HHthi%
FERRAA ).

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 EEME KBV 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 ---])

7.2.4 Join i
ESFRISHRTB, SR join BAZREILT, M oin IHITREMENKRES Join MIRFEX, TDB
fsEF8 Join Reorder BERMATE 2 NTRFHT Join BINIF,

HRACENERER Join IFF ATBLFET, {RETUAERA STRAIGHT_JoIN &AL TiDB 38 HI#ZER FROM F R FT{EFRY
ROV FHEXS E iR,

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;

X F1ZE ARSI T FOBREHI (R B] LAB1E B Join Reorder EiEBI N E T HIT 7 #E,

725 ¥ RRHIE

- A ExPLAIN BE JoIN EIRRIIITITRI
* Join Reorder =hr by
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73 F&Eif

KERFNA 108 PRI FEIFINEE,

731 LA

EHEREREES —1EEPFR soL RIAX, BEIFENR, JUE-—IEBHFERAZI-—IEENERLS
%O

T E4G LABookshop B FE AN FEIBRHFNA
732 FEIEIEA

BEREALT, FEREQS AU TFLMEN:

« }RE T &8 (Scalar Subquery ), Y SELECT (SELECT s1 FROM t2)FROM t1,
. IREEFR (Derived Tables ), §1 SELECT t1.s1 FROM (SELECT s1 FROM t2)t1,

o IFTEMEMIR ( Existential Test ), ¥ WHERE NOT EXISTS(SELECT ... FROM t2), WHERE t1.a IN (SELECT ...
<5 FROM t2),
- 5L (Quantified Comparison ), S WHERE t1.a = ANY(SELECT ... FROM t2),

- ERLERCEFFIRFREIFER, SAWHERE t1.a > (SELECT ... FROM t2),

733 FEEMDE

— &SRR, BJLAEFEIRD AKEXFE1E ( Correlated Subquery ) FI7C X BXFZ 18 (Self-contained Subquery) H K
2, TiDB WFXAMAFEITHILIEARRNERA—H#/,

¥l 2B A XX FERNKIEE T FERSPEESI A TINZERRITI,

7331 LTXREBRFENE

W/ FEMFRLLBBEN (¢ />=/</<=/=/ =) BIFENXXLEXRBKFERNS, AEFERRFTRHT
—XE, ToB EEMMITIHRIMEBRSEAEFERNRENEE.

Flan, BEER authors REPFR KT 2AEIERIESR, oJLBITEFEIRE DELRIRIERTIIRIER
SRSCHL:

SELECT * FROM authors a1l 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

£ TiDB 1T LAEWMEHR X TMIT—AAEFER:

SELECT AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age FROM authors a2;
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RIREIBFINMER 7034, BSARFIIFR A 34, 34 BIEAEEBRIEFERNFEN,

SELECT * FROM authors a1

WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > 34;
IBITERA

Fomm o e e Fommmmmm o Fommmmmm oo B +
| id | name | gender | birth_year | death_year |
R it R el Feomm - e ettt 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 | O | 1977 | NULL

HFEFEMMNANESIERAMIERL THEXRRIFER, tos RRFHFITRENSFNERUREEFIIN
1TiERE, RATNEE I FERBRXNALET R THEESHISSIAT,

734 XKEXFEIR

WFRBEFEWNS, ATRENFERSIRIEERNT, FERRTEWINEZEBSFINE—TEHRIT—
B, tHMRHRFRRINEERSE —TANER, BAFEBBSBIIT—THR, ZIERERFEEHRE
SRR A FOFT IR,

FEAELIESER, 0B REAWKRRFEREXREK, UMARITIHHRIEE LRSEBNE,
fan, RIgBEESHBLEATHEERMERNFREFIIFEBIFER, sQuIBAIRIUXEFS:

SELECT * FROM authors al 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
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TiDB FEALIE1Z sQLiIBRAIR S E AT BHEM Y Join Bif):

SELECT *
FROM
authors at,
(
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(a1.death_year, YEAR(NOW())) - al.birth_year) > a2.average_age;

ERRESE, EXMRALET, BIVERRNEEFHNENT AN, REBRBET XBETFEERIITE
i,

735 HRERHRIE
- FEEBEXMRL
- KEXFEIBEXRE
- TiDB FRYF BRI AR

7.4 DUIEIE

LEMERMBERAN, FEFLEL “901" WARNREBIFMEZMED,

741 WERZGRHITHT

fETioB R, BIBARIA LT IBAREIM S TIINEE, EMMS TERE AW TATR:

SELECT * FROM table_a t ORDER BY gmt_modified DESC LIMIT offset, row_count;

offset RRICIRICTKEN, row_count RRETUICRKE, FRILEZ4M, TiDB tH3Z#F LIMIT row_count OFFSET offset
1Bi%,

FRIEBRIMERANEEREFIHIFRMEVRREE, ERD TENEGENNZET orRoER BY BEIIEEE
HERIHF A,

5190, 7EBookshop MFIH A, FEEHRMPEIIRUD I REILAF,, 81 LIvIT 0, 101538, {ER]
LABRIFIRE 1 TINBERFEE, SIIHTRSE 10XIETE. FHE 201EE, Mg =T AeZAk LIMIT 10, 10,
UL S,
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SELECT *

FROM books

ORDER BY published_at DESC
LIMIT 0, 10;

ENAREFARET, BiRIZFMARIRZEREIF ST page_nunber F1FTIRVBURR M page_size, AR
EIRICR B of fset, FEULEHITRIBESRRFEENHEEIT LR,

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, ?;
")
stmt.setlLong(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"));
book.setPublishedAt(rs.getDate("published_at"));
books.add(book);

}

return books;

742 BFERFRRMS TR

BRI IR squ —AREAEREE—R5HITHIF, BES uMIT EEPR offset, REIEITHRIFRD
TE. ARCNEHERKEMINESS, NMKIMRENDTIEN. B2, SHHRAE: ATEENER
FEW—RHTHF, BREENWITESSHIFNTARGES, LHIHENIE L LHBEARERK,
ARSHATSHERR,

TEREN AR NSMEI S TR R

B RIEREBERAT, *ElﬂFﬁEDIZIaSl row_number () AF—ITRIRBERITS, EERAARSRLIZRRE
REFHTEX/N{TSHITHE, RETELHSINR/IMENRKE,
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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;

ERERIT:

Fommmm e Fomm e oo Fommmm e oo Fommmmm e m oo +
| page_num | start_key | end_key | page_size |
R et R et R i +
| 1] 268996 | 213168525 | 1000 |
| 2 | 213210359 | 430012226 | 1000 |
| 3 | 430137681 | 647846033 | 1000 |
| 4 | 647998334 | 848878952 | 1000 |
| 5 | 848899254 | 1040978080 | 1000 |
| 20 | 4077418867 | 4294004213 | 1000 |
Fem e R et e e +

20 rows in set (0.01 sec)

BTk, REE(FR WHERE id BETWEEN start_key AND end_key IBRIEIEE N7 A IUEGEEIC], (EoQEBURERT,
A UE EETEFNSRES, KUSMMEBIRER.

BN, RUNEEMEREE 1 T EMFERENEREE, PJUE LR 1 TIFTX NI start_key F end_key 18
A SQLIBRIEH,

DELETE FROM books
WHERE

id BETWEEN 268996 AND 213168525
ORDER BY 1id;

f£lava ESEH, AJBIE X — PageMeta ZERFED TITTIE R,

public class PageMeta<K> {
private Long pageNum;
private K startKey;
private K endKey;

private Long pageSize;

// Skip the getters and setters.
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TE X — getPageMetalist() FHiEKBMEI N TITERINR, ABREX—NrIUREIETE S EMEREUE
A& 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;

"y

while (rs.next()) {
PageMeta<Long> pageMeta = new PageMeta<>();
pageMeta.setPageNum(rs.getLong("page_num"));
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();

153



B’ PingCAP

SNRASEMIFREE 1 TIRVENIE, PICAXHES:

List<PageMeta<Long>> pageMetalList = bookDAO.getPageMetalist();
if (pageMetalList.size() > 0) {
bookDAO.deleteBooksByPageMeta(pageMetalList.get(0));

MRAFEBEL D O HMERFAEBELRE, TUXHS:

List<PageMeta<Long>> pageMetalList = bookDAO.getPageMetalist();
pageMetalist.forEach((pageMeta) -> {
try {
bookDAO.deleteBooksByPageMeta(pageMeta);
} catch (SQLException e) {
e.printStackTrace();

),

R 7 SR T AR TINERV BT IRF IS REIRAE, BENE T HELENNER,

743 EETBRIDTIHAE

7431 EBFERS|IFR

WFERBKRSIR (XA “ERSIBAKR" ) M5, ATUERRBEFER _tido_rowid fF5 IR key, 73
N AES BRI ERRFPANANTGAER.

[EIVE
{RET BAIEIE SHOW CREATE TABLE users; BRI EEXRTREDFER TEBERS,

gn:

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;
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ERERIT:

Fom - = R el R il R e +
| page_num | start_key | end_key | page_size |
Fommmm e Fomm e oo Fommmmm oo Fommmmmmmmm e o +
| 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 - = Femm - - - R il R i +
10 rows in set (0.00 sec)

7432 BIRZ=5|IR

WFRERS|IR (XA “RES|HRK" ), FTUFE concat BREE S NIFVEEBERIED — DN key, A
BEREORBIKEATUES.

TEIENRE, X Ekey B—NFEFR, RUIRERINFHERKELZBERN, FEEHEIET min F1 max B
BREE D TTNIERRR start_key Fl end_key, INRH#ITEMFREZNFERKEAREE, ReILAET LPAD
R BUHITRN 2,

flgn, BEX ratings "REMEIBH I TH TIHL IR,

SERTBIEIE FEY) sQLiB A REGIETTIEER, EJLER key B book_id FF0 user_id FIERRE bigint 2KHY, %%
MAFHERAANSEREN, BLLEEZRE bigint KEIMGE KL 19, £ LPAD EREEKEARTBE A o 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;

ERERMT:

155



B’ PingCAP

o - = R ettt R e -+
—

| page_num | start_key | end_key
— | page_size |

et R et R -+
s

| 1 | (0000000000000268996,0000000000092104804) |

> (0000000000140982742,0000000000374645100) | 10000 |
| 2 | (0000000000140982742,0000000000456757551) |

— (0000000000287195082,0000000004053200550) | 10000 |
| 3 | (0000000000287196791,0000000000191962769) |

<> (0000000000434010216,0000000000237646714) | 10000 |
| 4 | (0000000000434010216,0000000000375066168) |

— (0000000000578893327,0000000002167504460) | 10000 |
| 5 | (0000000000578893327,0000000002457322286) |

<> (0000000000718287668,0000000001502744628) | 10000 |

| 29 | (0000000004002523918,0000000000902930986) |

<> (0000000004147203315,0000000004090920746) | 10000 |
| 30 | (0000000004147421329,0000000000319181561) |
> (0000000004294004213,0000000003586311166) | 9972 |
Fommm oo e i -+

30 rows in set (0.28 sec)

BRANEZMIBRES 1 D1 ERIFF B IER, PJLAE £3REE 1 TIFRITNAY start_key 1 end_key 3EA sQLIBRIH AR,

SELECT * FROM ratings
WHERE

(book_id, user_id) >= (268996, 92104804)

AND (book_id, user_id) <= (140982742, 374645100)
ORDER BY book_id, user_id;

RERFNLE Tios PRI EITHEE,

TiDB ZHHAE, MEIR—KEIUR, ZEINRIEH B LIRMERAY SELECT BRITE X,

- BEMER LA, RRELSNFERAEE, #MRIEEERNBBFEREAENT S,
- FNEHMNERERNEX HME, FJAMEEREWEMEGLERE,
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752 BIEME

7ETiDB HH, BJLAET CREATE VIEW IBAIRFGENMNRAELMNERWENX HME, HiBZWT:

CREATE VIEW view_name AS query;

HER, HIENNERMAESEBNNERRER.

BIgn, EZFEESIH ETHR, @ JoIN IBA)IZER books R ratings REWE THBFIIFDHIHFET
®, ATHEREER, FIFZEREAIEXA—ME, souiBAWTFAR:

CREATE VIEW book_with_ratings AS

SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id;

753 EiRME

MECETTAE, EeIAER SELEcT IBAGREIE—MRBER—H#EmNE,

SELECT * FROM book_with_ratings LIMIT 10;

TiDB FEMITEINMENETR, SFMEIRMEIZMERE XK seLecT EE), EMATRABHNERIE,

754 BEHFAE

B & TiDB MBI RS2 #F ALTER VIEW view_name AS query; &%, {RAJLABE A TAMARSEMAEN “B
%ﬁn :

+ JCDROP VIEW view_name; iBRIMMBRIBME, FBiBid CREATE VIEW view_name AS query; iBRIBIEHTLE
H 7 TR E A E,
- {#FH CREATE OR REPLACE VIEW view_name AS query; iBR)BEEFENERZME.,

CREATE OR REPLACE VIEW book_with_ratings AS

SELECT b.id AS book_id, ANY_VALUE(b.title), ANY_VALUE(b.published_at) AS book_title, AVG(r.score)
<~ AS average_score

FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id;

755 FREMMIEIHEXER

7.5.5.1 &P SHOW CREATE TABLE|VIEW view_name i&f]

SHOW CREATE VIEW book_with_ratings\G
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ITHER A

*kkkkkkhkkkhkhkkkhkkkhkhkkkhkikkkik® 1 row kkkkkkkhkkkkikkkhkhkkkhkkkhkikkkhkk

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

<~ ) AS “average_score’ FROM “bookshop™. books® AS "b" LEFT JOIN “bookshop™."

< ratings® AS ‘r’ ON "b’. id'="r". book_id® GROUP BY b, id"
character_set_client: utf8mb4
collation_connection: utf8mb4_general_ci
1 row in set (0.00 sec)

7.5.5.2 Z518) INFORMATION_SCHEMA.VIEWS 3R

SELECT * FROM information_schema.views WHERE TABLE_NAME = 'book_with_ratings'\G

BITERRM:

khkkhkkhhkkhhkhhkkhhkhhrrkrt 1 row ****kkkdkkkkhkkkhkkhkkkhkkhrk

TABLE_CATALOG: def
TABLE_SCHEMA: bookshop
TABLE_NAME: book_with_ratings
VIEW_DEFINITION: SELECT “b*. id> AS “book_id,ANY_VALUE( 'b". title ) AS "ANY_VALUE(b.title)
<5 " ,ANY_VALUE('b". published_at ) AS ‘book_title’,AVG('r’ . score’) AS ‘average_score’
<> FROM “bookshop'. books™ AS “b* LEFT JOIN “bookshop'. ratings® AS 'r* ON 'b’.'id'="r
— . book_id® GROUP BY "b".'id"
CHECK_OPTION: CASCADED
IS_UPDATABLE: NO
DEFINER: root@%
SECURITY_TYPE: DEFINER
CHARACTER_SET_CLIENT: utf8mb4
COLLATION_CONNECTION: utf8mb4_general_ci

1 row in set (0.00 sec)

7.5.6 THBRALE

181T DROP VIEW view_name; BRI B AR E ZEIZFIME,

DROP VIEW book_with_ratings;

757 [EPRME
XTERRM, fRe]LABE [HiESEX Y PIREETHIT TR,
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758 ¥ REHI%

- E

« CREATE VIEW iE]

+ DROP VIEW 1]

« A expLAIN BEETMERY sqL M1TiTXI

« TiFlink: {85 F8 Tikv [ Flink SEHL3E —EX AL AL E]

7.6 lEATER

IEER AT CA#RIA I B — T E BB RERIKRAK,

{BRig A EEFNiBBookshop MAAHRERFRKIER(M—LEER, FTRRFERESS MBI, MXLEEBHFERE
AEXMRERFERIIR, TBLET FE sQLiBAM authors RE R HERFRKAIFN 50 (IR 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:

P e Fom e +
| id | name | age |
R et R it R e +
| 4053452056 | Dessie Thompson | 80 |
| 2773958689 | Pedro Hansen | 80 |
| 4005636688 | Wyatt Keeling | 80 |
| 3621155838 | Colby Parker | 80 |
| 2738876051 | Friedrich Hagenes | 80 |
| 2299112019 | Ray Macejkovic | 80 |
| 3953661843 | Brandi Williamson | 80 |
| 4100546410 | Maida Walsh | 80 |
R ke i R +
50 rows in set (0.01 sec)

EREX s0 URFRKIERE, FEEFEXNERNER, WMERENEREEBHEERRIXALHKIE. W
REA—MABIEEREITEMIE, FEIEILRN, FEZRWNARERNEARIEZENRERRIE, M
BrigeE—#ERNERZGMTIBREILRT, EFELAHITXLREERRHEITEE,

761 GIEIRETER
AT HRIXLEFPE)LERMIFR, TiDB 7E v5.3.0 AP S| AT IGETRINEE, WF GRS PAYARHIGE TR

M=, ToB BEERELERW—ERIEEEMNBEXLELZZANIBRNR, ARPLZHELPELERRIVIES
SHREIE _ERIRRIL,
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7.6.1.1 gAY ERERY
TiDB MG R AAIER RI L FIE R
« AR ROREXFIRNBIBRINEHBIRET L, EATFEEFRIERIPEIEIE.

- £FIRRRIREXITEA os KHAI N, RABIBRWHMESN, ERTEFFSANFELE
&,

7612 GIEARMIGATR
ERIEAMIGA RE, REELLHFIEIEERFAI0L CREATE TEMPORARY TABLES X R,

81T CREATE TEMPORARY TABLE <table_name> iBREIEIGATR, ENIAIGEIRAIER AARMIGETR, EREEHR
HEisigFTiALl,

CREATE TEMPORARY TABLE top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
);

ERIBRRIERRG, {REJLAET INSERT INTO table name SELECT ... 1BfH), ¥ L ABHEBINLEREANE
IR Bl EY GRS 2R X 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

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)
);
DM
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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;
DN

while (rs.next()) {
Author author = new Author();
author.id = rs.getlLong("id");
author.name = rs.getString("name");
authors.add(author);

}

return authors;

7613 GlE2BIRATE

{REJBAEE 0 L cLoBAL XBFRFERIFFAEIZNEERIGHNR, CIZLBIRIRIFUIIERE ON coMmMIT
< DELETE Rows {£ffi, XRIBIZE/BUBRNABRIBTHESSERSHRMER,

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;

AN2EIRRREANZIEN, MEEEER, MYIU8E secIN EXFRAEZNAKR. SMNEANKEE
INSERT INTO IBRIHUITIERLERRIE, B Auto Commit iRTLF, INSERT INTOBRIFVRITLAR, FSZBEIR
R, BSER, 2EERRNBIBEREZT.

EERA2BIRNREN, REEIE Auto Commit RTVEXF, EJava B HH, {RAEIBAEIE conn. setAutoCommit
< (false); 1BAIRLH, HRFEATME, FILAE conn.commit(); BXNMIEREL., EZERRHEVE
fa, EFSZEEPN2FEIRRNRNIFBERSEER.

public List<Author> getTop50EldestAuthorInfo() throws SQLException {
List<Author> authors = new ArraylList<>();

try (Connection conn = ds.getConnection()) {

161



B PingCAP
conn.setAutoCommit(false);

Statement stmt = conn.createStatement();
stmt.executeUpdate("""
CREATE GLOBAL TEMPORARY TABLE IF NOT EXISTS top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
) ON COMMIT DELETE ROWS;
"y

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50;
"

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;

D

conn.commit();

while (rs.next()) {
Author author = new Author();
author.id = rs.getlLong("id");
author.name = rs.getString("name");

authors.add(author);

}

return authors;

762 BEIRINRER
BT sHow [FULL] TABLES iBAIR]LABEZIELZCIBMNLBIER, ERLEZEI KGR RNES, ToB &
Bt ;8B 25U BT information_schema.INNODB_TEMP_TABLE_INFO RARFHIGITRINEE,

Flan, RE]ATE table SR H A EF E £ F G BT R top_50_eldest_authors_global, (ER LEZEEF
top_50_eldest_authors %%,

R e o +

| Tables_in_bookshop | Table_type |

o m e e e - - +
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top_50_eldest_authors_global

users

| authors | BASE TABLE |
| book_authors | BASE TABLE |
| books | BASE TABLE |
| orders | BASE TABLE |
| ratings | BASE TABLE |
| I |
| | |
+

9 rows in set (0.00 sec)

7.63 TiflFETR

EleRRESMEZR, FEJUEN —RBER— NI RTTER:

SELECT * FROM top_50_eldest_authors;

Re] OB 7R0% A e A R R R B R 5 | R EMRIIE 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;

SNERMAARE, ENIENRATERN, FBRITSARENMAERNRIRER, MEEEMIERF
RENERE, E—EERAT, ISFBIFRESEBHNE,

764 MFRIGETZR

Kl REAEZEERBERBIENREMETHITENSE, 2RENREFSEREZBNERBIE,
BREREMKARE, FTEZFNMER.

/R BT LA DROP TABLE 3X DROP TEMPORARY TABLE iEAJFIiffAbiGEtZR, Fla0:

DROP TEMPORARY TABLE top_50_eldest_authors;

{RiF BT LAIEIT DROP TABLE X DROP GLOBAL TEMPORARY TABLE iBE)FZIflig< B IGAtR. Fla0:

DROP GLOBAL TEMPORARY TABLE top_50_eldest_authors_global;

7.6.5 PRI

X T Tios fE GRS RINEE LRI —LEFRH!, (RA] LB I SEE P RIIGES &R 5 EAh TiDs THEERIFRE MRS/
THEIT TR

163



B’ PingCAP

766 ¥ REIHI%

- IEETR

7.7 NHERFIAI (CTE)

HFLSHEME LM, GREASEHKIA 2000 THER sQLIEE, HPEAAENRSNZEFERHK
E, P sqUIER A A RIES,

ERENN T YPEZN B TNEERNE G S, BNE T EER IR R REFPESHESR,
IEX— NS, BB 1o YHHARERAR () &%, CR—MNENEENERSHERNS A,

TiDB M 5.1 AR ASFFIE 25 ANST sQL 99 ¥R EERY cTe BB AN E %, IMKIRBAFEZAGFI DBA RE & 24\l 531545
sQL BYRER, 1Eaa{CIBRYRTEir i,

771 BEREHR

PNHRIBRIAN () B —MERBIPEILERE, 8ETBE SQLIBAIPSIASIR, 28 sQuidameiZtESHITR
R, {ETiDB R BAEIT wiTH B AMER A HLRTRIAD,

NHBFAINFTBAS JodEi IR0 I FFLEL,

7711 dE&I3RY CTE
621389 cTE R TEEHITE X :

WITH <query_name> AS (

<query_definition>
)
SELECT ... FROM <query_name>;

fign, ERREBIERFKL 0 FRDHIREL SV HEE,

B PAKF I B 2=V T S AR F e AR sQLiEa

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
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GROUP BY ta.id;

ERERINT:

Fommm oo Fomm oo e e e Fomm oo +
| author_id | author_age | author_name | books |
R R et e R +
| 1238393239 | 80 | Araceli Purdy | 1
| 817764631 | 80 | Ivory Davis | 3|
| 3093759193 | 80 | Lysanne Harris | 1|
| 2299112019 | 80 | Ray Macejkovic | 4 |
R R R R +

50 rows in set (0.01 sec)

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;
DN
while (rs.next()) {
Author author = new Author();
author.id = rs.getlLong("author_id");
author.name = rs.getString("author_name");
author.age = rs.getShort("author_age");
author.books = rs.getInt("books");
authors.add(author);

}

return authors;
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XBY, BIBARILEB A “Ray Macejkovic” FIEES T 4 A, MBI e E1RR T X 4 A PHHEFES :

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

ERERMT:

R ke R e i R et L +
| book_id | book_title | average_rating | orders |
S e e oo e e e Fomm e +
| 481008467 | The Documentary of goat | 2.0000 | 16 |
| 2224531102 | Brandt Skiles | 2.7143 | 17 |
| 2641301356 | Sheridan Bashirian | 2.4211 | 12 |
| 4154439164 | Karson Streich | 2.5833 | 19 |
R N R R +

4 rows in set (0.06 sec)
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XA SQLIER], EX TEANCIER, CERZIEMER | #1THR.

$E7E CTE 3R books_authored_by_rm = FRIFZ{EE ({EE ID 7 2299112019) FAImEMBEHRK, AB#E
books_with_average_ratings ﬂl books_with_orders qﬂﬁj\%UEﬁﬁE:b%E’gzﬁi’/]lﬁﬁﬂlTﬁ;ﬁ, EEEEJEJ‘I JOIN
BAFHITILE.

{EFIFERIR, books_authored_by_rm FRIB R SMIT—IK, TiDB KR — I T B E1ARVERHIT
227%, 3 books_with_average_ratings # books_with_orders 5| & BE & iz Ifm Bt 25 8] 2 AR SR EXVELIE,

7.7.1.2 &I3AY cTE

BIFRN AHRBAN AT CAMERI T EEHRITEX:

WITH RECURSIVE <query_name> AS (
<query_definition>

)

SELECT ... FROM <query_name>;

EEAREZ BRY O F R8T )3HY CTe L —LH3ERARELEN

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;

ERERWT:

—_

10 rows in set (0.00 sec)
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772 Y RERI%

* WITH

7.8 iZENEIARLIE
7.8.1 Follower Read

KERFN AR Follower Read TEAFEF N T INEE WY %,

7811 &Y

7ETiDB HHA, FIER LA Region NI, DEEEEPFIBNT =R E#HITEMEN. — Region FJUAFES 1NE
K, BIAX D H— leader F1Z /™ follower, = leader FRIEIR A ET(LAT, TiDB RIGEUERE FEFF follower,
ZABR T, TiDB RETER— Region B leader F1EE IR, HAZPFEIZEIA S Region T2 leader FIRE
KA BN R AR IEEVRINET, B Follower Read THEE AT AR E PEAI leader B95138, FHEIBITEZ A follower Z[8]
HEnE, EEMREABRKARZNSHEEN,

7.8.1.2 {AIRH{EA

{5 R] BATE TiDB Dashboard ii & RI 4L (£ DUHE = il r] AL BV T A D IR L TR P R B FE IR Region, {RA]
BB G " IRARIERAE 1 JEF T Read (bytes) B Read (keys) EEREFEIRENASR Region,
MREZIMHSEFERRICE, (Re]UET i Tios AR EIELESETHITE—HE, MENNARFEEL
BRI RRE,

MRIZER RV IE B R NE RNV ARBRKR, (ReTAEIHBET Follower Read TN BEIFIREE KB HFAI T2 5,
91 3 follower region,

7.8.1.3 FF /3 Follower Read

{RE]AYE T & tidb_replica_read BB ( EKiAJ0 leader ) 18 E 9 follower BY leader-and-follower FF/3 TiDB
4 Follower Read LHEE:

SET [GLOBAL] tidb_replica_read = 'follower';

{RE]BAEIT Follower Read fEFAA TN T R ZZEME S AT,

£ Java IBS EHH, BJATE X — FollowerReadHelper £ FFH /3 Follower Read INEE:

public enum FollowReadMode {
LEADER("leader™),
FOLLOWER("follower™),
LEADER_AND_FOLLOWER("leader-and-follower™);

private final String mode;

FollowReadMode(String mode) {
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this.mode = mode;

public String getMode() {

return mode;

public class FollowerReadHelper {

public static void setSessionReplicaRead(Connection conn, FollowReadMode mode) throws
— SQLException {

FollowReadMode.LEADER;

PreparedStatement stmt = conn.prepareStatement(

"SET @@tidb_replica_read = ?;"

if (mode == null) mode

);
stmt.setString(1, mode.getMode());

stmt.execute();

public static void setGlobalReplicaRead(Connection conn, FollowReadMode mode) throws
< SQLException {
if (mode == null) mode = FollowReadMode.LEADER;
PreparedStatement stmt = conn.prepareStatement(
"SET GLOBAL @@tidb_replica_read = ?;"
);
stmt.setString(1, mode.getMode());

stmt.execute();

TEEZEF M Follower T3 s 1ZBVENIERT , 181T setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER
< ) FiETE E I Session FF/BBETSTE Leader T9 2 ¥ Follower 0 &2 33 1T A 1T ETHY Follower Read THEE, LiEiZhh
FE, SkERIFEFRE,

public static class AuthorDAO {

// Omit initialization of instance variables...

public void getAuthorsByFollowerRead() throws SQLException {
try (Connection conn = ds.getConnection()) {
// Enable the follower read feature.
FollowerReadHelper.setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER);

// Read the authors list for 100000 times.
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= new Random();

0; 1 < 100000; i++) {

Integer birthYear 1920 + random.nextInt(100);
this.getAuthorsByBirthYear(birthYear);

Random random

for (int i

List<Author> authors

System.out.println(authors.size());

public List<Author> getAuthorsByBirthYear(Integer birthYear) throws SQLException {

List<Author> authors new A

try (Connection conn = ds.ge

PreparedStatement stmt

< birth_year = ?");
stmt.setInt(1, birthYear
ResultSet rs
while (rs.next()) {

Author author

stmt.exec

new
author.setId( rs.get
author.setName(rs.ge

authors.add(author);

}

return authors;

rrayList<>();
tConnection()) {
conn.prepareStatement("SELECT id, name FROM authors WHERE

);
uteQuery();

Author();
Long("id"));
tString("name"));

7.8.1.4 ¥ RRIENE

* Follower Read

« TiDB A o] AL IE

A0 ¥ax3Y

« TiDB Dashboard ;i 2 e] (L T1HE

7.8.2 Stale Read

Stale Read 2 — FPiSZENA L ENIBAR AKIMLEY, iEBIT Stale Read TNAE, RAEMIETE B /8] s SK BN (BT Bl A 152 BN Bz 9
RELEE, NMERERE —BFXLI 2SN RFRIZEEIEIER, SEH stale Read B, TiDB EBIARFE
VOERE—PBIARIZEEE, FLENARERTFERISHNT RILERE

SRR LT, FRERAGR R TS 105 4 PF stle Read TIEE, MRAFHIR TSR
BRSTIEENORIE, H7EF stale Read, BUREMVSET ST RBI NS A ISR,

TioB R TEARA. FSRA. RERA=MRHILY stale Read TNRE, FETFRFFZE—HITNA:
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7.82.1 5IA
FEBookshop MAATEFR Y H, {ReJLAiEd FEM sQLiEA)E R RHHE R BEURENINMNIE:

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITERA:
R e et L +
| id | title | type | price |
R R R R +
3181093216 | The Story of Droolius Caesar | Novel | 100.00
1064253862 | Collin Rolfson Education & Reference | 92.85
The Documentary of cat

|

|

|

| Education & Reference | 356.85
Keven Wyman | Life | 477.91

+

----------------------- -+

| | I

| | I

| 1748583991 | Magazine | 159.75 |

| 893930596 | Myrl Hills |

| | |
N

3062833277

5 rows in set (0.02 sec)

ED IR (2022-04-20 15:20:00 ) BYFIZRA, The Story of Droolius Caesar iX Z</N i HI474& F9 100.0 7T,
FitER, |BREAMZXABRERZIIGE, F21hiEE T E sQLIEAIFXARPIINIESET 150.0 JT.

UPDATE books SET price = 150 WHERE id = 3181093216;

BITERR:

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

HBXERRNBETIRE, RIIEBEILHRN T,

R ke R e L +
| id | title | type | price |
R R R R +
| 3181093216 | The Story of Droolius Caesar | Novel | 150.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
R et R e R et R +

5 rows in set (0.01 sec)

WMRAERNTEFARFTAIEIE, BTLALL TiDB IBIT Stale Read TNEEE 1FIR BRI BE B LT HRRI A SEENIE, R
{£ A58 — B 1A SR R 25 RAVAE R

{BRIR7E Bookshop AT S, FEAF KK BIEIIRIIAY, RNITRENMBIERMEHITER, REAFER
HEBREFEIN RN A RREMONBESR, FIUEE] stale Read BENIRE—TIRFAMANEHE.
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7822 1BAIE5

{REIATE B IR ARV EEBER) Y PR IN L AS OF TIMESTAMP <datetime> iBA)EEZ|EE B & Z XA
Mg,

SELECT id, title, type, price FROM books AS OF TIMESTAMP '2022-04-20 15:20:00' ORDER BY
< published_at DESC LIMIT 5;
BITER R
R R R R +
| id | title | type | price |
R ket R B et L +
| 3181093216 | The Story of Droolius Caesar | Novel | 100.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
P o e e e oo e e e e e m e e Fomm oo +
5 rows in set (0.01 sec)

PR 7B EARRRRIRT B b, (RIE AT LA :

« AS OF TIMESTAMP NOW()- INTERVAL 10 SECOND FR/<1%EX 10 # AR EMIEUE.

« AS OF TIMESTAMP TIDB_BOUNDED_STALENESS('2016-10-08 16:45:26', '2016-10-08 16:45:29') 3R /i~ 1%
HY7E 2016 £F 10 A 8 B 16 & 45 73 26 ¥ E| 29 #V AV [BSEE A R BT REFTAVENIE.

« AS OF TIMESTAMP TIDB_BOUNDED_STALENESS(NOW()- INTERVAL 20 SECOND, NOW()) ZR:~1%EX 20 #PRIZIIR
EREY BB EI A R P SEFT AV AR,

BEEENE, RE0 BB R A R T N 18 A,

T HRREIETE TioB HA S MNIIRE UL EEHITEIW, FIBEWBR Z IS RIRE — /\ERRT(E), XERAT(E)#E R
AGC Life Time (FXIA 10 980), BRHFIT cC B, 15 UL giBT (8)E E1%EY (8] B EREVEE A GC safe Point, YNIERER
1%BY GC Safe Point Z BIZIHE, TiDB SIRINTEEIR:

ERROR 9006 (HYO000): GC life time is shorter than transaction duration...

MR LA HBIET B BLR — N ARRAYAS (B 5 =, TiDB RN FHHIR:

ERROR 9006 (HY000): cannot set read timestamp to a future time.

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooks() throws SQLException {

List<Book> books = new ArraylList<>();

try (Connection conn = ds.getConnection()) {
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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.getlLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price™));
books.add(book);

}

return books;

public void updateBookPriceByID(Long id, Double price) throws SQLException {
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
UPDATE books SET price = ? WHERE id = ?;
"y
stmt.setDouble(1, price);
stmt.setlong(2, id);
int affects = stmt.executeUpdate();
if (affects == 0) {
throw new SQLException(“"Failed to update the book with id: " + id);

public List<Book> getTop5LatestBooksWithStaleRead(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, title, type, price FROM books AS OF TIMESTAMP NOW() - INTERVAL ? SECOND
< ORDER BY published_at DESC LIMIT 5;
"y
stmt.setInt(1, seconds);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));

book.setPrice(rs.getDouble("price"));
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books.add(book);

}

} catch (SQLException e) {

if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");

} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.println("WARN: GC life time is shorter than transaction duration.");

} else {

throw e;

¥
return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (top5SLatestBooks.size() > 0) {

System.out.println("The latest book price (before update): " + top5LatestBooks.get(0).
— getPrice());

Book book = 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.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 45 R o] LAB 2I3EIT Stale Read 12EX R 7 F #i.Z2 BIHY14& 100.00 7T,

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.
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7.823 EBEE5

IB3d START TRANSACTION READ ONLY AS OF TIMESTAMP iB@), {ReJUFRB—MEFHEMEMRIZES, %5

SSET iR (A7 52 A B SRR BN SR
fian:

START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

ZHIEE sqL BRI PBEENMNHE, KW The Story of Droolius Caesar XA BHIN &L B B F Z RIKIM 1 100.0 TT,

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITERR

R et R e R et R +
| id | title | type | price |
Fommm oo g e e e e e e e e mmm 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 e R R +
5 rows in set (0.01 sec)

be/E@d comit; IBRIRRES, SESERRE, XEIUEMIZNEIRHTEE:

R R R R +
| id | title | type | price |
R ket R B et L +
| 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 |
P o e e e oo e e e e e m e e Fomm oo +

5 rows in set (0.01 sec)

AUEEX—IMESZHNITRE, BHRES R stale Read G L HEM TR GE,

public static class StaleReadHelper {

public static void startTxnWithStaleRead(Connection conn, Integer seconds) throws

~ SQLException {

conn.setAutoCommit(false);
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PreparedStatement stmt = conn.prepareStatement(

"START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
)
stmt.setInt(1, seconds);

stmt.execute();

SRS TE BookDAO K HTE X — MEITEZFF /2 stale Read NRER /515, EHZNERNRFMVBEIR, BER
BEESEIEAIFRI0 AS OF TIMESTAMP,

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
// Start a read only transaction.

TxnHelper.startTxnWithStaleRead(conn, seconds);

Statement stmt = conn.createStatement();

ResultSet rs = stmt.executeQuery("""

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

"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;
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return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (topSLatestBooks.size() > 0) {
System.out.println("The latest book price (before update): " + top5LatestBooks.get(0).
— getPrice());

Book book = top5LatestBooks.get(0);
bookDAO.updateBookPriceByID(book.getId(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();

n

System.out.println("The latest book price (after update):
— )

+ top5LatestBooks.get(0).getPrice

// Use the stale read.
top5LatestBooks = bookDAO.getTop5LatestBooksWithTxnStaleRead(5);

System.out.println("The latest book price (maybe stale):
— )

+ top5LatestBooks.get(0).getPrice

// After the stale read transaction is committed.

top5LatestBooks = bookDAO.getTop5LatestBooks();

System.out.println("The latest book price (after the transaction commit): " + top5LatestBooks
> .get(0).getPrice());

WHER:

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

BT SET TRANSACTION READ ONLY AS OF TIMESTAMP iEf), {ReJAGHRIEZSH T —IMNEZIRELETIETE
[AERERIEES, ZESBSETAIRER7A LB RIZEUA LR,

BN, =IBLEE FTEXA QLIS E A BB SNHRE RiZER, 81 As oF TIMESTAWP BRI /S 8ETS15EN 5
FORIRY[A S EUHE Stale Read TEE,

SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

AIREEX —IMESHTRLE, BHBESZRA stale Read TG LI RM LR E,

public static class TxnHelper {
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public static void setTxnWithStaleRead(Connection conn, Integer seconds) throws SQLException
— A
PreparedStatement stmt = conn.prepareStatement(
"SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
);
stmt.setInt(1, seconds);

stmt.execute();

SRS 7E BookDAO ZEHHATE X — MBEITE L FF /2 stale Read TIRERY S35, EH ZNBHRFNBETIER, BEFR
BEESEIER)HRI AS OF TIMESTAWP,

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead2(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
// Start a read only transaction.
conn.setAutoCommit(false);
StaleReadHelper.setTxnWithStaleRead(conn, seconds);

Statement stmt = conn.createStatement();

ResultSet rs = stmt.executeQuery("""

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

"y

while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

// Commit transaction.
conn.commit();
} catch (SQLException e) {

if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");

} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.println("WARN: GC life time is shorter than transaction duration.");

} else {
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throw e;

}

return books;

7824 R1ELR7!

AN FEEAEIRALHE, 0B A sS4 RARESIAT — M RAFLE tidb_read_staleness, RATE
tidb_read_staleness I FIRE HBIRIE A IFISENMIAEHIECE, EHUELEE ) int, {ERIE SESSION,
ESIER S stale Read

SET @@tidb_read_staleness="-5";

1

teal, MR ZTEMEIRE R -5, Ti0B R7E 5 WEHESEEA, KiIE kv ABENNMFALRAKENFEAT, iE
B R PR — A E) B,

KAKTEZ FRY stale Read :

set @@tidb_read_staleness="";

public static class StaleReadHelper{

public static void enableStaleReadOnSession(Connection conn, Integer seconds) throws
> SQLException {
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness= ?;"
);
stmt.setString(1, String.format("-%d", seconds));
stmt.execute();

public static void disableStaleReadOnSession(Connection conn) throws SQLException {
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness=\"\";"
);
stmt.execute();

7.82.5 ¥ RRIENE

. Stale Read LNEERY(EFHIZ =
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- {FF AS OF TIMESTAMP 15, %1 A S 544E
- BIL RGBT = tidb_read_staleness 1EZEN A L £ 3E

7.9 HTAP i

HTAP /2 Hybrid Transactional / Analytical Processing IR E, ERENX £, BIREFEEET AR FHE LTI,
R MmEIRFE S EEFEE| 5 J9 Transactional Processing 1 Analytical Processing FINERSY, MEUREEMNRGE
S HIE DL E ME RN S HTE 1, ™ Tio BUEEN °] A ERAIBRZ SO FMEREE, X AKE
T HIBFEEMEIE, HEEILAFPEREHRESNEIRHEITIN.

f£Tios S, FEIRHABEERELSSAIERITEFMESIZE kv SEHRESER DT REITITFES | ZE tirash BETF
fE51ZE, BIBTEITTE (Row-Store) 5FU7F (Columnar-store) BRI TZIE, BIIREST, RIFE—HM. TEAELES
Ab3E oLt RILMAME, TN RTELSDITALIE oLar iR BEMLIL.,

ECIEHEEETDER, BENA TS Ti0B B9 HTAP BES], FTEIGH—L N AIUEIER HTAP BESIE IR
5 TR

791 BURBES

FEFIRZE, MREIBAEIT tiup demo AR SAEIMAERREILIE, F140:

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
<> orders=1000000 --host 127.0.0.1 --port 4000 --drop-tables

8% {5E A3 TiDB Cloud Y Import TNEE S AT S I KR OIELHE,

79.2 BORL

EERBIEER, T AECEBFMEEBZICRNAE, EBIENTREIH, SHETHFIUSINEIN,
AREERENEBNRIEETON, UERELEFLHE—-THEEFRE.

EERIZHNETIHP, EENATNMEARSEWRSTBIENREEFERL, EEAEXANERZRT, 7
RFEEZSIMRSEWNNERLEAE—ITEWSP, il BENE-ABMTRENALEBEBRTE, T
BESIMRENABITRBIERIT AREK sun, RN sun ERICEAE—ETEBF[EHLHNEBTN
ES I

ATHEAPEITIEZES M, TioB M 3.0 IRAFIAESR I TEORRINE, BORMAE—TRERMHTE
TRIFEVIENEEN, TRTENMNREER, BORBENBETETIRENIASSHRERERSHMRIT
BIE,

S5RERFEMN, BORBEERARBRERE —EBEEMEE:

SELECT
window_function() OVER ([partition_clause] [order_clause] [frame_clause]) AS alias
FROM

table_name
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7.9.2.1 ORDER BY Ff]

f1an: AR AREE DR sun() R R IR REMN E —A BN TRENHLEBNDT

WITH orders_group_by_month AS (
SELECT DATE_FORMAT(ordered_at, '%Y-%c') AS month, COUNT(*) AS orders
FROM orders
WHERE book_id = 3461722937
GROUP BY 1
)
SELECT
month,
SUM(orders) OVER(ORDER BY month ASC) as acc
FROM orders_group_by_month
ORDER BY month ASC;

sum() BRENSTE OVER FRIHFIEIT ORDER BY FAIIBEMHEF AR ZINF I EIBHITEM, BMPERNT:

e A +

| month | acc |

o o +

| |
| |
| |
| |
| |
| |
| 2015-11 |
| 2015-4
| 2015-8 | 9
| 2017-11 |
| 2017-5
| 2019-5
| 2020-2 |
N

13 rows in set (0.01 sec)

SR BIEET —MEM AR (], N RITTRENTEAERITAIAML, a2 it BRI
RENRM T R AR BA LT R KES,

7.9.2.2 PARTITION BY FfJ

EFERBBEER—R, BRIREBIMAFREENHBITRERKER, ARFERHILHEEIE 12
RITEERITEI,

B AR A PARTITION BY FRIMBIBBHILEH#ITHE, WARRENBES AT ENIMITRAEITRERT

=
==
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WITH orders_group_by_month AS (
SELECT
b.type AS book_type,
DATE_FORMAT(ordered_at, '%Y-%c') AS month,
COUNT(*) AS orders
FROM orders o
LEFT JOIN books b ON o.book_id = b.id
WHERE b.type IS NOT NULL
GROUP BY book_type, month
), acc AS (
SELECT
book_type,
month,
SUM(orders) OVER(PARTITION BY book_type ORDER BY book_type, month ASC) as acc
FROM orders_group_by_month
ORDER BY book_type, month ASC
)
SELECT * FROM acc;

ERERNT:

R e i R e +
| book_type | month | acc |
R R et e +
| Magazine | 2011-10 | 1|
| Magazine | 2011-8 | 2 |
| Magazine | 2012-5 | 3 |
| Magazine | 2013-1 | 4 |
| Magazine | 2013-6 | 5 |
| Novel | 2011-3 | 13 |
| Novel | 2011-4 | 14 |
| Novel | 2011-6 | 15 |
| Novel | 2011-8 | 17 |
| Novel | 2012-1 | 18

| Novel | 2012-2 | 20 |
| Sports | 2021-4 | 49 |
| Sports | 2021-7 | 50 |
| Sports | 2022-4 | 51 |
g Fommmmmm oo Fomm e +

1500 rows in set (1.70 sec)

7923 ERESHEOXRN
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BRIEZSh, TioB IRRM T —LIERSHEORL, FICAEEXLR S EMFEDNEM,
fIan, FERIEMNS TERETEHR, EENEA T MMEITHFRIA row_nunber () ERIEXSKILSEI 7 TU AL IR EE

jjo

793 BERMH

L% Tios M T ELENSIRGIEMES A EigSe, FRARREERMHE—IAO, ToBEENBIRLS
KRR BRAEREIES |2

7931 ARBIIFEIER

TiDB BIAEFRITE (&S| 28 Tikv BITERY, (RETLAIBE FIEFT /= HTAP BE , EFITRES B, @i
T sQL Xt books 5 orders im0 TiFlash FI7ZEIZS 2

ALTER TABLE books SET TIFLASH REPLICA 1;
ALTER TABLE orders SET TIFLASH REPLICA 1;

BT HIT N ERY sQuiERIR] AE R ios SIS FRIRRHE :

SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'bookshop' and TABLE_NAME =
—  'books"';
SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'bookshop' and TABLE_NAME =

— 'orders';

2 PROGRESS 7! Jg 1 IR/ REISHE TR EIAF] 100%, AVAILABLE 5l 1 RREIARHFIA]H,

R e et e R e e e +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
R R R R ittt e R R +
| bookshop | books | 143 | 1| | 1| 1

R e R R R R e Fom - +

1 row in set (0.07 sec)

R R il R R e e el R il R +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
P Fomm oo Fomm e m oo P Py Fomm e e oo Fommmmmmm oo +
| bookshop | orders | 147 | 1 | 1| 1

R it R el Fomm - - R e ettt Fem - - ke +

1 row in set (0.07 sec)

BIXARINTER ZE, {ReIBOEIEER expLAIN BOIEE LEE D REURF soL BIRITIHR, RERMMITIT
XNEHPEZRHIM T copltiflash] %, i#BH TiFlash 5| ZEZ AR KRIEERT.

B4

R e i R e +
| book_type | month | acc

R e R e +
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| Magazine | 2011-10 | 1|
| Magazine | 2011-8 | 2 |
| Magazine | 2012-5 | 3 |
| Magazine | 2013-1 | 4 |
| Magazine | 2013-6 | 5
| Novel | 2011-3 | 13 |
| Novel | 2011-4 | 14 |
| Novel | 2011-6 | 15 |
| Novel | 2011-8 | 17 |
| Novel | 2012-1 | 18

| Novel | 2012-2 | 20 |
| Sports | 2021-4 | 49 |
| Sports | 2021-7 | 50 |
| Sports | 2022-4 | 51 |
R i R et i +
1500 rows in set (0.79 sec)

BE M ELRIRRRRITER, MEKRIMER Trash MIBEEMEEE TRAPSMEF ( HHESEKA,
RASENEE ), RENEERAEORYHEEFTENRLEINNRIEHITE2RAM, BEEITEFRY Tk, 51
7Y TiFlash EANE & RAGEX LS AEUES MG E, MXTF kv Rifd, AR E L ERELRS | PRIEHITAT
ZEBMITRRYL, FEEBEEHRSIEER, MEMBENZRE—MREN Trash ME2EL,

7932 IEEEWS|IZE

RE nios RAEAETHARMILEE (o) BaltRIFEAMEEERER SR TiFlash BIE, BREIMER
YA, RFIEERESIHAIEER, EFIREE optimizer Hints BRFAIEE BRFTERMMITSIZE, BRER
MALRMALERTRE, SENREFEELIL.

{RE] BAM& T EAY sQL —HETE SELECT 1B A)AIEIY Hint /*+ read_from_storage(engine_name[table_name])*/ }EXE
BENEZFEANEIRSIZ,

=z

e Y=
1. AMNRIRRER T 318, RN1ZIE Hints Z A HY table_name E{X 7 alias_name, TN Hints &

E3VE
2. B, WAHFRFRIAIVIRE read_from_storage Hint & A CIEFRY,

WITH orders_group_by_month AS (
SELECT
/*+ read_from_storage(tikv[o]) */
b.type AS book_type,
DATE_FORMAT(ordered_at, '%Y-%c') AS month,
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COUNT(*) AS orders
FROM orders o
LEFT JOIN books b ON o.book_id = b.id
WHERE b.type IS NOT NULL
GROUP BY book_type, month
), acc AS (
SELECT
book_type,
month,
SUM(orders) OVER(PARTITION BY book_type ORDER BY book_type, month ASC) as acc
FROM orders_group_by_month mo
ORDER BY book_type, month ASC

)
SELECT * FROM acc;

WR(RIBEE EXPLAIN B EE LHE sqL FIRITITX, RR&EM task SIS EIBTH I cop[tiflash] F cop[tikv]
, XERE 1o ERIEXNERNESRENIBETEFEIRS I ZBMIEFE RS ZRERERNES. FTEEH
B2, B tiflash F tikv FES | BB EBTFARNTET R, FINAMHEIRLEEGEZ EARZEN,

{RE] BB [R5 FE TipB 128X TiFlash /Nt — 4 7 #% TipB Wi R (EFE TiFlash fE A E1HT|Z

794 I RIAIZ

. HTAP RIE _EF 1R
« HTAP SR ANIRZRIERD
- BOXRE

« {8 TiFlash

8 EFE

8.1 BN

TiDB XFFEBMNHNES, RHRMESEEINES (1030 F5IAN) AMESER, AXEENE IR
WE*MEﬁ\$W$RﬂMM$“\$RM%%&ﬂ PAR: RIS 55 M A im B i A SRR L3R,

[

8.1.1 BRIES

RENAE o PIUFAERSES. BEATEIROIRER—NMERESHIEHIRE:
Bob E45 Alice 480K 20 STk, HARELDEIEMMEIF:

+ Bob KAV 20 TT,
« Alice T~ 12710 20 7T,
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SSTUMRN LA MREBZAEMITRI, BABMITEN, FERETEHBERSHLIMEIE R,
{£Fbookshop BUEEERAY users TR, TERTFIBEAN —LRGIHE:

INSERT INTO users (id, nickname, balance)
VALUES (2, 'Bob', 200);

INSERT INTO users (id, nickname, balance)
VALUES (1, 'Alice', 100);

0E, BTN TESHERSMEINEX:

BEGIN;
UPDATE users SET balance = balance - 20 WHERE nickname = 'Bob';
UPDATE users SET balance = balance + 20 WHERE nickname= 'Alice’;
COMMIT;

8.1.1.1 FRBRES

EEXMHABE—MHES, BEoJCAEA BEGIN1ER), thRJUA{EFE START TRANSACTION 1E3H), MENRMEE, 1B
ik

BEGIN;

START TRANSACTION;

TiDB FIRKINE SR BEMES, (R UBRBEEAB RSS!

BEGIN OPTIMISTIC;

FREMES:

BEGIN PESSIMISTIC;

NRATTALIERIRY, S Session IEAATFT—MNESHIREELTRE, BLARAZTENMRERINES, BAB—
NMRES,
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8.1.12 IBRES

comniT iIEAATIRA Tos E RIS S HIHITHIFMBEN. 1EE:

COMMIT;

BRRMESE, BRERNARERFTERLIE comIT G R REREIMNEEIR, MRAAENBREFIFENMA

238, B REREMES,

8.1.13 [EREH
ROLLBACK BRI AT EIZAH B E YIS SHA BN, 18%:

ROLLBACK;

B2z 515 MR F], {EH ROLLBACK BiRBNMNESE 2T, Alice ¥ Bob IAFIEALENT, HRIESESHFAEE
i — R H#EUH,

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 +
BEGIN;
UPDATE ‘“users”™ SET “balance’ = “balance’ - 20 WHERE ‘nickname’='Bob';

UPDATE ‘“users’ SET “balance’ ‘balance’ + 20 WHERE “nickname ='Alice';

ROLLBACK;

SELECT * FROM ‘users’;

R [ S +
| id | nickname | balance |
o e oo oo +
| 1 | Alice | 100.00 |
| 2 | Bob | 200.00 |
R Fom e m oo +

MREFFIRERTILKA, BEEMERIZES.

8.1.2 ESRBELFI
ESRELRNRMIBESSEIENERM, Acp FHY ‘17 , BlIsolation, IBHFERESHIREM,
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SQLR FRIETENX T 4 IR E &5 i% K 1232 (READ UNCOMMITTED), 1% B 123 (READ COMMITTED), ©] & & 1iF
(REPEATABLE READ), AB{T{{ (SERIALIZABLE), 1#ILFZ&:

Isolation Level Dirty Write Dirty Read Fuzzy Read Phantom
READ UNCOMMITTED  Not Possible  Possible Possible Possible
READ COMMITTED Not Possible  Not possible  Possible Possible
REPEATABLE READ Not Possible  Not possible  Not possible  Possible
SERIALIZABLE Not Possible  Not possible  Not possible  Not possible

TiDB iB;% 2 $51% & READ COMMITTED ¥ REPEATABLE READ FFPFREEA A :

mysql> SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

ERROR 8048 (HY000): The isolation level 'READ-UNCOMMITTED' is not supported. Set
< tidb_skip_isolation_level_check=1 to skip this error

mysql> SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

Query OK, 0 rows affected (0.00 sec)

mysql> SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;
Query OK, 0 rows affected (0.00 sec)

mysql> SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;
ERROR 8048 (HY000): The isolation level 'SERIALIZABLE' is not supported. Set

< tidb_skip_isolation_level_check=1 to skip this error

TiDB SKIR T HREBPRES (Snapshot Isolation, ST) R BIEI—21E, FE mysQL R¥IF—3, XHMEA “FAIEEIE" . ZFR
BLRAARETF ANs s EE 1ZRERKRFIFI MysQL fEEIEEER S, ESHTERIE DB ESRERI,

82 RWMEBSFIEMES
BN, RNESEAMEEERST, BRHRMER, ENSESRAHMEEEILRRIES, &2
EZERMNRBRELD, REEHRES —TEBMITHRING, AHBER

WFFMESELRY, CRESPRERBWAR, BHERRAMERAY, FRRMEESE, (8
R BBHESHR, ERORNSILRA,

CURENEENTHRERITE, NEUNANFREEAOR, MEEEN RO
RSAHAESTPRSHEEANTTHGR, TLENESEARETBNFRIE FNESLIE
A

NEAHSANERETS, ENESBEN, EESTH. MFENESBEE ROLARETHHRRIL.

NHE Abookshop BIEEFRIRSEI —MNE B FRERFIMSESNEMSESHXBIARMERS, WHHRIE
TEBAE:

1. BEGRE
2. BlEEiTE
ERENE
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X=MREFERIEZMMIINESZILRY, FREARBRTEZRIENESE,

821 FEIMES

TERBUREMESHNAN, ARMNEEENTRMNEFPHEZE—ABHTE, BIERIR 104, Bob BE
TeR, Aice LT 4, MPAJLFE—BETZMITE, RE, IRBHNRREFAF.
SEASNEEENZS AFPERBANERN, FSEFEA - M EETSMNEENR, XEEA Java SRIRR
1TEEEM Hikaricp ,

Golang B sql.0B BH AL EH, THTSIAIIERE,
HE—1HATER B FESMITEE vil, EUTRBEA:

package util

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,
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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()

8.2.1.1 1. wEIEMEZRH
B &

WNRARER Maven fERBLEIE, TE pom.xml Y <dependencies> TR, MIALATFAEHIKSIA Hikaricp, [E]
MREITEEIR, RIARBBNMIESE, TEHY pom.xml Y0 TFFIR:

<?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-
<~ 1instance"
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</groupIld>
<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>
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<version>4.13.2</version>
<scope>test</scope>

</dependency>

<l-- 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>
<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>
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</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;

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));
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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, 2)");
insert.setlLong(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, 7?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,
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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 (!res.next()) {
throw new RuntimeException("book not exist");

} else {
price = res.getBigDecimal("price");

// 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.setlLong(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 (?, ?, ?, ?2)";

PreparedStatement insertOrder = connection.prepareStatement(txnComment +
< insertOrderSQL);
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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();

BRI —ANEEE helper.go, R TR ENSIEEIRME:

package main

import (
"context"
"database/sql"
"fmt"

ll.timell
"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
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8002 // "SELECT FOR UPDATE" commit conflict
8022 // The transaction commit fails and has been rolled back

ErrForUpdateCantRetry

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
— A
if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError {
fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
< optimisticRetryTimes-1)
runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)

return

fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)
} else {
err = txn.Commit()
if mysqlErr, ok := err.(*mysql.MySQLError); ok &% optimistic && optimisticRetryTimes != 0
— A
if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError {
fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
< optimisticRetryTimes-1)
runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)

return
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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 {
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 {
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return err
}
fmt.Println(txnComment + selectBookForUpdate +
defer bookRows.Close()

successful")

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")

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 (?,
— 7, ?, )"

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,
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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)
if err != nil {
return err
}
fmt.Println(txnComment + selectBookForUpdate + " successful")
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
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updateStock := "update ‘books® set stock = stock - ? where id = ? and stock - ? >= Q0"

result, err := txn.Exec(updateStock, amount, bookID, amount)
if err != nil {
return err

i
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", ‘user_id", “quality’) values (?,
— 7, ?, "

if _, err := txn.Exec(insertOrder,
orderID, bookID, userID, amount); err != nil {
return err

h
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",

id, title, bookType, publishedAt, price, stock)

return err
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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

BHRE—/1EE nain B txn.go KA helper.go, FEIRAIEEARNSE

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)
buy(db, optimistic, alice, bob)

1)

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
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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)

return optimistic, alice, bob

Golang MOl FH, BEEZBZRMES,

8.21.2 2. BITAHEBSERIFIT

BITRBIRERF:

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

go build -o bin/txn
./bin/txn -a 4 -b 6

sQL Hi&:

/* 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)
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/* 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

Ria, wE—TITREE. BPREUNR. BBEFRER, &S,

mysql> SELECT * FROM “books";

oo
s e o e e e e - 4o
—

| id | title | type | published_at | stock
<~ | price |

oo
S 2 e o e e e e e e o [ pep—
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
< | 100.00 |

oo
e I T e L LR
—

mysql> SELECT * FROM orders;

Fom e B S Fomm e Fomm e oo o +
| id | book_id | user_id | quality | ordered_at

Fom e Fomm e Fomm e [ S, oo +
| 1000 | 1 1 6 | 2022-04-19 10:58:12 |
| 1001 | 1| 1 4 | 2022-04-19 10:58:11 |
R Femm e R et R et +

2 rows in set (0.01 sec)

mysql> SELECT * FROM users;

| 9400.00 | Bob |
| 2 | 9600.00 | Alice |

2 rows in set (0.00 sec)

8.2.1.3 3. 1B1TRALEBSZRIGIF
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AICABIEXEEINA, MREBHEFRR10E, Bob WL 77K, Aice WK 4A, AALFRR TR, SRS
=B ? #E8 B ENMIFEMERBRZINFER, RTITIE Bob MSLLAE M 6 TR 7:

BITRAIFER:

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7

go build -o bin/txn
./bin/txn -a 4 -b 7

/* 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™ - 7 WHERE “id" = 1 AND ‘stock™ - 7 >= 0
/* txn 1 */ ROLLBACK

BT txn 2 5K BHIFRIR, BT stock, txn 1 EBH affected_rows IRE{E 0, HAT rollback ;ifE,

BiR—TTREIR. AFRRIIIE. BEBEFHREL. Alicc T8 4EBLIN, Bob T8 7 EKRBKWY, EF
RIR 6 RTFETRHA,

mysql> SELECT * FROM books;

.
e e T T S TR g T +
N

| id | title | type | published_at | stock
<~ | price

.
e S S S g . Fomemo - +
N

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
< | 100.00 |

oo
e S S S g Fommmm - +
s

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

Fom e e Fom e [ S Fommmm e oo e e oo +

| id | book_id | user_id | quality | ordered_at
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1 row in set (0.00 sec)

mysql> SELECT * FROM users;

B s s Femm - +
| id | balance | nickname |
B S Fomm e m oo +
| 1] 10000.00 | Bob |
| 2 9600.00 | Alice |
B i d R +

2 rows in set (0.01 sec)

822 FWMESH

TEABUAMESHAN, ARIEERINTATAPARIE—FHERE, MEMSESHIRE—#.
PBIERIR 10K, BobMIET 6 7, Alice LT 4K, BMALFRE—BSEFTHITE, &E, ZABHIRRE

8.22.1 1. /ERWESRH
RIBRS

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")) {
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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, 5);
countDownLatch.countDown();
i
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity, 5);
countDownLatch.countDown();
};

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();
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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, 7?2, 2)");
insert.setlLong(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");
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// update book

String updateBookSQL = "update ‘books® set stock = stock - ? where id = ? and
— stock - ? >= 0";

PreparedStatement updateBook = connection.prepareStatement(txnComment +
< updateBookSQL);

updateBook.setInt(1, quantity);

updateBook.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 " +
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~— e.getMessage());
buy(ds, threadID, orderID, bookID, userID, quantity, retryTimes -
— 1),

i
} catch (SQLException e) {
e.printStackTrace();

EEEN
LE&E, 45 pom.xml BTN

<mainClass>com.pingcap.txn.TxnExample</mainClass>

Bl

<mainClass>com.pingcap.txn.optimistic.TxnExample</mainClass>

RIBEIRMESZHIGIF
Golang R EEMES RUIETHNFIFERSRFH T RMNES, TFEEKR, TEEMERA,

8222 2. 1BITNT BRI F

BITRAIFER:

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

go build -o bin/txn
./bin/txn -a 4 -b 6 -0 true

sQUiIBRMAITIERE:

/* 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
/* txn 2 */ COMMIT

/* txn 1 */ SELECT * FROM ‘books® WHERE “id"

1 for UPDATE
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/* 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}
<5 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, ATPEREST—EER, TREEMNESEN 1, Bl affected_rows RFABTEA
ERRENITRI). FERESSEM—BE, BURLN commm BAREREAFERFIMESNESES
REFHR,

M EE sqL BERIMEL, HBTFRANESHEANT, AENE—FIERMTIEN, txn 1 commm ZEMHT
9007 Write conflict F#H, WFRMESE AR, ENARKAIUNETEREMER, Bl —RZERMI,
REAPITERTESE:

mysql> SELECT * FROM books;

o
o e e e e e e e = e o e e m e B S S +
—

| id | title | type | published_at | stock
~ | price

o
L e o e e e m e e - B SR S S +
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
< | 100.00 |

oo
S e o e e e m e e m - E R S . +
—

1 row in set (0.01 sec)

mysql> SELECT * FROM orders;

Fomm - Fom e [ S, Fom e - A +
| id | book_id | user_id | quality | ordered_at

e R it R it R it et +
| 1000 | 1 1] 6 | 2022-04-19 03:18:19 |
| 1001 | 1 1 4 | 2022-04-19 03:18:17 |
Foem - Fom oo [ S, [ S, S +

2 rows in set (0.01 sec)
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mysql> SELECT * FROM users;

| 9400.00 | Bob |
| 2| 9600.00 | Alice |

2 rows in set (0.00 sec)

8.2.2.3 3.1B{TRALEEBSZRIAIF

BRE-—THRMESPHLIEBSZMNEF, NREBEFERIZ 1045, Bob WL 7K, Alice WL 4K, BAJL
TREINTE, FREREM? #EERRUESHFEMNRBERMBRIXINER, RARTIE Bob MILEEM 6
oRY 7:

BITRAIFER:

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7

go build -o bin/txn
./bin/txn -a 4 -b 7 -0 true

/* 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]

/* txn 1 */ BEGIN OPTIMISTIC

/* txn 1 */ SELECT * FROM “books®™ WHERE “id" = 1 FOR UPDATE

Fail -> out of stock

/* txn 1 */ ROLLBACK

M EER soL BERUEL, F—XRMITEHTERR, tn 1 ENARHETTEIR, AREE/BEHIREN
EERI, FREFAGE, NMARMLE out of stock FELE
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mysql> SELECT * FROM books;

oo
e I e T L T +---1
—

| id | title | type | published_at | stock
~ | price |

I
e I L T e T L +---q
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
< | 100.00 |

o
e I R L P +---q
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

R R et R et et et +
| id | book_id | user_id | quality | ordered_at

Fomm oo B S, [ S, Fomm o= o e e e +
| 1001 | 1 1 4 | 2022-04-19 03:41:16 |
R R it Fomm e m = R et +

1 row in set (0.00 sec)
mysql> SELECT * FROM users;
S [ +

| id | balance | nickname |

| 10000.00 | Bob |
| 2| 9600.00 | Alice |

2 rows in set (0.00 sec)

8.3 EESPRHI
RIS #1428 TiDs TR 2 PREI,

83.1 PRE%KR!

TiDB S $FHIPRE 52 RC ( Read Committed ) 5 SI ( Snapshot Isolation ), E A SI 5 RR ( Repeatable Read ) PR
BEREMN,
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ISOLATION LEVEL HIERARCHY

SERIALIZABLE
REPEATABLE READS SNAPSHOT ISOLATION

CURSOR STABILITY T

READ COMMITTED

READ UNCOMMITTED

13: FREE %5

8.3.2 SIBJUARARZIiE

TiDB B9 SI PR R R RIFT LATE AR L]IEFE (Phantom Reads), {B ANSI/ISO sQL #R/EFHY RR EE,

FriB£liERiE: ESAELEREBEZATRHEI nRIER, AREE s NE T n RIERZIIMI m FiEFRE
AT mERNESESATHRENICRE, SHESABRARBERNLME nm RRFSFHICE, MEET
411z,

Blan: RAEIEG A BRIEETREZEMMSENEBIRD I N ABcDE E, BERAKREIESR B FATEX/NAY
RIGAT —FREARDHMIER, HEAREERANGERELAMIEE—FIEREBNIR, SFGRAE TR
—#, XFAULDIE,

833 SIFEERRE R

TiDB B sI FRE KB NEERARE RMFE (Write Skew ), FHE{ER Select for update 1Fi AR RS RFH 7.
ER#MFEREM M ALKNESIZNTARERXWICER, BEXRIESSEEN FECIRRNEE, H
RAHRERTES, IRILERXMICRZETFEENERSIESHRENNAIR, BLELERERTE
REIERR.

B2MIF, RMFPEENERS —IELLNEEREF. EREFSENEX/LAELSS, EREAZRED
BE—UEEAERSG, EERURFMINNIDR (F1, NRBMNECERT ), REEVE-IESEEX—
YRrRgR e T 1E,
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EiFk. ~AENE,

package com.pingcap.txn.write.skew;

import

import
import
import
import
import
import
import

import

public

public static void main(String[] args) throws SQLException, InterruptedException {

com.zaxxer.hikari.HikariDataSource;

java.sql.Connection;
java.sql.PreparedStatement;
java.sql.ResultSet;
java.sql.SQLException;
java.util.concurrent.CountDownLatch;
java.util.concurrent.ExecutorService;
java.util.concurrent.Executors;

java.util.concurrent.Semaphore;

class EffectWriteSkew {

HikariDataSource ds = new HikariDataSource();

ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=

— true");
ds.setUsername("root");

// prepare data

Connection connection = ds.getConnection();
createDoctorTable(connection);
createDoctor(connection, 1, "Alice", true, 123);
createDoctor(connection, 2, "Bob", true, 123);

createDoctor(connection, 3, "Carol", false, 123);

Semaphore txn1Pass = new Semaphore(0);

CountDownLatch countDownLatch = new CountDownlLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() -> {
askForLeave(ds, txnl1Pass, 1, 1);
countDownLatch.countDown();

)
threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 2, 2);

countDownLatch.countDown();

)

countDownLatch.await();
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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)"
)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 ? " oM 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® = ?");
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setInt(2, 123);

ResultSet res = currentOnCallQuery.executeQuery();
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if (!res.next()) {
throw new RuntimeException("error query");
} else {
int count = res.getInt("count");
if (count >= 2) {
// If current on-call doctor has 2 or more, this doctor can leave
PreparedStatement insert = connection.prepareStatement( comment +
"UPDATE ‘“doctors’™ SET ‘on_call® = ? WHERE “id® = ? AND “shift_id"
— = 7");
insert.setBoolean(1, false);
insert.setInt(2, doctorID);
insert.setInt(3, 123);

insert.executeUpdate();

connection.commit();
} else {

throw new RuntimeException("At least one doctor is on call");

// Txn 2 is done. Let txn 1 run again.
if (txnID == 2) {
txn1Pass.release();

}

} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();

s

} catch (SQLException e) {
e.printStackTrace();

B, #HR—TATEKR B ESHNTEE uwil, FEERSUTG:

package main

import (
"database/sql"
n fmt n

"sync"

"github.com/pingcap-inc/tidb-example-golang/util"
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_ "github.com/go-sql-driver/mysql”

func main() {
openDB("mysql", "root:@tcp(127.0.0.1:4000)/test", func(db *sql.DB) {
writeSkew(db)
»

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

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

panic(err)
}

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)

O

waitGroup.Add(1)

go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 2, 2)
if err != nil {

panic(err)

O
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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

i
rows.Close()

if count < 2 {

return fmt.Errorf("at least one doctor is on call")

shift :

_, err

"UPDATE ‘doctors® SET ‘on_call® = ? WHERE “id® = ? AND “shift_id® = ?"
txn.Exec(shift, false, doctorID, 123)
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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: %tv\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 {
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_, err := db.Exec("CREATE TABLE IF NOT EXISTS ‘doctors’ (" +
" “id® int(11) NOT NULL," +
" ‘name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id"® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id*)," +
" KEY “idx_shift_id® (“shift_id )" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")

return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
err := db.Exec("INSERT INTO ‘doctors”™ ('id", "name’, ‘on_call®, ‘shift_id") VALUES (?, ?,

—_

— 7, )",
id, name, onCall, shiftID)
return err
}
sQL His:

/* 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

HITER

mysql> SELECT * FROM doctors;
R Femm - = Fem - - +
| id | name | on_call | shift_id |
F [ S Fomm e +
| 1 | Alice | 0 | 123 |
| 2 | Bob | 0 | 123 |
| 3 | Carol | 0 | 123 |
[ R Sy Fomm oo [ R +

ERNEST, NAEEKERSERAN U LMNELIEREN; NREMNIE, EMRBRE RBEELIURZS
AR, ATFRIBEFERRERE, MRKNEEIRE 2, FTAANESEHAT —IMNER, Aice EFTECH
1IBRAYE T, T Bob T —#MEHE, MANASBSEMINERT, UESEELEIT, ERTELE—R
ELEEVINEKXK, TE (GIBAB (Designing Data-Intensive Application) ) jiBE T SEfR & E/IE R :
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Alice: Bob:
begin transaction begin transaction
name on_call
currently_on_call = ( Alice  true currently_on_call = (
select count(*) from doctors Bob  true select count(*) from doctors
where on_call =true Carol false where on_call = true
and shift_id = 1234 and shift_id = 1234
) )
Now currently_on_call = 2 Now currently_on_call =2

& if (currently_on_call >=2) {
update doctors -
set on_call =false
where name =Alice’
and shift_id = 1234 O if (currently_on_call >=2) {
} update doctors

set on_call =false
where name ='Bob’

A . .
6 commit transaction

name on call and shift_id = 1234
Alice  false J

Bob false 1

Carol  false O commit transaction

14: Write Skew

MEERRGITERF, {£F SELECT FOR UPDATE R ARE (Rt o)5a :

package com.pingcap.txn.write.skew;

import com.zaxxer.hikari.HikariDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.Semaphore;

public class EffectWriteSkew {
public static void main(String[] args) throws SQLException, InterruptedException {
HikariDataSource ds = new HikariDataSource();
ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=
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— 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();

IDF

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);
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insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);
insert.executeUpdate();

public static void askForLeave(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);
insert.setInt(2, doctorID);
insert.setInt(3, 123);
insert.executeUpdate();

connection.commit();
} else {

throw new RuntimeException("At least one doctor is on call");
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// 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();

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)
B

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) {
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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)
O

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)
if err != nil {
return err
}
fmt.Println(txnComment + "start txn")

// Txn 1 should be waiting until txn 2 is done.
if goroutineID == 1 {

<-waitingChan
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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")
} 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
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return nil

func prepareData(db *sql.DB) error {

err := createDoctorTable(db)
if err != nil {

return err
}

err = createDoctor(db, 1, "Alice", true, 123)
if err != nil {

return err

}
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {
return err
}
err = createDoctor(db, 3, "Carol", false, 123)
if err != nil {
return err
¥

return nil

func createDoctorTable(db *sql.DB) error {
_, err := db.Exec("CREATE TABLE IF NOT EXISTS ‘“doctors’™ (" +
" “id® int(11) NOT NULL," +
" ‘name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id"® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id*)," +
" KEY “idx_shift_id® (“shift_id™)" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")
return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
err := db.Exec("INSERT INTO ‘doctors™ ('id", “name’, ‘on_call®, ‘shift_id") VALUES (?, ?,
— 7, )",

id, name, onCall, shiftID)

return err

—_

sQL A5

/* txn 1 */ BEGIN
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/* 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

MITLHR:

mysql> SELECT * FROM doctors;
R R it Fom e +
| id | name | on_call | shift_id |
Fom et e oo Fomm e [ S +
| 1 | Alice | 1 123 |
| 2 | Bob | 0 | 123 |
| 3] Carol | 0 | 123 |
Fom et e e Fomm e o [ S, +

8.3.4 AZ¥#F savepoint FIEREE S

Spring 32 #3FHY PROPAGATION_NESTED (ZIBIT AR BEI— MREMES, ERHMESZ LB BHN—NFF
5. MESSHBHRICR— savepoint , RMEFSZMITEN, FZHFRENRE savepoint BRTE, #]RE
ESRIIEFSHN—HD, eRIENEESFRERIM—ERRER, TEERFIRRT savepoint HlHl:

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;

TiDB N2 #¥ savepoint M, EUEtBR2$E PROPAGATION_NESTED 1&3&1T 0, BT Java Spring iEZ2HI N AN RIE R
T PROPAGATION_NESTED {53&1TH, REENAIRMLIAE, FHRESSIEZEBIR.
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8.3.5 KESRH

BEAXFERMNRERBIESZHIAR/N, TiDB WENEZHXK/NERS, XEREHIZE K« EEH, RMRE sqL EZEVIE,
BRI —ITHEIRSME I— N kentry, S —1E5|, HSEMN— Kventry, FTLAX/NPREEI/RBRTE sQL E
HZ:

c RABITIERBE R 120MB (TiDB v5.0 R E IR A BT 81T tidb-server BEE B I per formance. txn-entry-
< size-limit iB%, {ETF TiDBv5.0 BIARAZIFHIERITEE 0 6MB ),

- TEMNERENESSE ) 106B (TiDB v4.0 B SRAE]IEIT tido-server BLE N performance. txn-total
— -size-limit {A%E, {KTF TiDB v4.0 MR AZIHFHHRAENESEFEH 100MB ),

BINEE, TERXNREIERZITHES, TEEEESHITITIED, TDB MEBLAKRESEI key FIFFH,
EFEREMR, B TEEEERRIRM, BiXE 100 ~ 500 TEA—INES,

mysql> select * from ttlock;
4ot +
Iid | name |

|
-t
set (0.00 sec

* from ttlock where id=3 for update nowait;

ec)

could not be acquired immediately and NOWAIT is set.

d228bb41848bd5e97445

1 row in set

mysql> |

15: TiDB AAYIE A

XZEHMS mysqL AREERIHTS,
] BB 2 28T BEGIN; coMmIT; fE/RiZ(0]5R,

8.4 EBIHIRALIE
RENBERAE SN L8R MR R,
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8.4.1 BEH

MRNMAREFEE TEHIRA, RBREE] T e e :

ERROR 1213: Deadlock found when trying to get lock; try restarting transaction

HENRMUEMES, NABESHERABRREZFENBEEIMBIFA—, EMBESAFHHEIR,
MM “FEH” . X E BAbookshop B EEARHY books R IR PIERIE :

5548 books RAAB A 2 REIE:

INSERT INTO books (id, title, stock, published_at) VALUES (1, 'book-1', 10, now()), (2, 'book-2',

~— 10, now());

£ TioB EMESENT, B2 MEFRSBIRITUTERD, MBFITEH:

E i -A EFim -8

BEGIN;

BEGIN;
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; - 11T #PHEE
UPDATE books SET stock=stock-1 WHERE id=1; - 8%/ Deadlock E§i%

EEFin -8 BRFEHIEIRG, TiDB 2B 5/) ROLLBACK B i -B HYESS, AEEFin -A P id=2 BIIRIERL
ST, BT coumIT BIe] R EHE 2 i5TL,

8.4.1.1 BRARFAR1: BREIEH

AT NBARREFEEFIMTEE, FTLUBITIFR I SZBEIYE schema iR, REMNNAEE B RIEH, Fl0 LEE
R, MREFimG -8 WAIEF i -A BRERMEMNEXENGE, BIERSEE id=1 895, BX id=2 98, FeTlESR
TEHIT .

i -A EFim -8

BEGIN;
BEGIN;
UPDATE books SET stock=stock-1 WHERE id=1;
UPDATE books SET stock=stock-1 WHERE id=1; - T #PAE, HES A THEBSLENT
UPDATE books SET stock=stock-1 WHERE id=2;
UPDATE books SET stock=stock-1 WHERE id=2;
COMMIT;
COMMIT;

REEEA R 2 A, RN, MARTHERES:

UPDATE books SET stock=stock-1 WHERE id IN (1, 2);
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8412 RRAE2: BINESHE

MRBRAWPEHR2—MRMNES, HEERIED. EFENEGHR, FSNEXNNIFEMELHNRES
E&O

84.13 BRRAR3: FERARMES

RMESEET, FASBESICE, ENARFEEMNERAMESERMEGNEIREE, BFREIREBENN
RiREIX IR IR,

8414 MRARFR4: Bl
PR REETRIR R, ENARETINAEZEIREEER], BEfREINEE NN IGEEIXFIEIRGIE,

8.42 MAREIRFIHEIRAIE

RE 7ioB RATEEHES MysQL RE, BEENHXRANMURERNTREER, HRZ—HMESSEE,

F & B RARXRES HIEE RS Adapter F1 oRM &BZ J9 MysQL F oracle HERBIBEE S EFIN, EXLHBIRE
A, BEREBELERINBBRINEY, BALUAFTEZEEANG, W FXEEFR, HEREME, EIsEHER
mARLlE, EAXEXERIEEFRHEMAERNNEE,

5 mysqL FEFEBI/EARNZ, 108 H, MRRARMESEE, BERERRKN, FEEBCHN
AR S ZEFRIINGIRGIZRXNRE,

FEIHIZEMU python BT RR TSI NARFANEIR, EAREREMIRENFEFEK orRv REIMSRE
AR, FEETUAEEARZIESSIMERER,

B, BHNERZEMMN:

- MRKMEIRFDIREGAR] max_retries FREI, ML EEIR
- ERA try ... catch ... BEFERQLATRE, S8 TEHXLEHRNHETEANEL, BIHEHR
MWHEITER, FAERESE: HRESHEIZEL

- Error 8002: can not retry select for update statement: SELECT FOR UPDATE B N IR EE,

- Error 8022: Error: KV error safe to retry: ERZRREMIREE.

- Error 8028: Information schema is changed during the execution of the statement: X% HY
Schema £5#4E J5EAL T 0oL BE, SHEF RN R,

- Error 9007: Write conflict: BRI, —MEBRAFTMESEAN, S/ESEHNE—1TH
EFHITIE B EIM S P RHREE,

o TE try BREETRAETER coMmIT IBRRE S

while True:
n++
if n == max_retries:
raise("did not succeed within #{n} retries")

try:

connection.execute("your sqgl statement here™)
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connection.exec('COMMIT")
break
catch error:
if (error.code != "9007" && error.code != "8028" && error.code != "8002" && error.code !=
— "8022"):
raise error
else:

connnection.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

=z

EE:

WNBRMREREIBE Error 9007: Write conflict iR, {RPIBEREH — S iE(H{RAY Schema &1t
MBUEFEUREL, KB HRABIEFHMRTT B R PR, X FUNMEMIMBERES B, &
£ TiDB i, 0] FALIE,

843 MWEEIE

- TiDB £, o] AL IR
- RME SR TEE MR o] S E

9 i1t sQL1ERE

REREHR T WA Tios AL sQUIBRRIMERE. J TIRIFEFHIMERE, RAIUMNUATAEAF:
- sQL MEEERML,
» Schema iI®it: RIBMRAYMSZHFELE, HTBREZZARBERAR, (RATEFEN R schema fith

—Leig R,
9.1.1 sqL MEEIRM
AT sQUIBAIAMHEREE T, RJLAIBIELA TR :
- FEORIESLO BT, RIFERAREENIUE, BRAES RIEIE,
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- EASIEMNES], YT soL Y wHERE FAIHHY Column, BERIEBHEMES|, BUXFRE—1N2RA
RiER), MEESRE,

- EASERN Join KB, RIFEWHENROANFIRERNM, EESEN Jon REBWSEEEE, —MRIE
UK, TiDB BY cost-based (LIt 28 BNt R RMAY Join KB, BELVRIERT, BPFNFETE join KEF]
RER LT,

- ERAEENTFESIZE, ST orp FloAr RS REMI 1 #Y, HEFFER TiFlash ZiB5|ZE, BRI ASEHTAP

&ifl,

9.1.2 Schema iﬁﬁ'

INRRTsoL MR IEMIBMBEATERESRIFIIMEE, Mo]EFEEREIREY schema IRTTFIEIEIZEVRE,
KA EREE G2 BA T (B) &R :

- BEEAR, RTNFAEMMBRESZHR, BS%E nios BUARIELIE,
- R, RTAUFEMMARRAR, ESE Tios Amio]ALIE,

913 HWEEIE
. sQL EEEIRL,
9.2 SqQLEBEVEML
KENBE L sQLIEEERL, MBS THREM QL HITIENE ILMIRE,

921 BE&IE

TEFaZAT, RRTLAEL tiup demo Ai S ARGIEIE:

tiup demo bookshop prepare --books 1000000 --host 127.0.0.1 --port 4000

i {&EFH TiDB Cloud A Import THEE S A\ TR A B 1F B R BIETHE,

922 [O]fl: £FRAE

BEREENNEREREZ sELecT BARITRERAH, NERATAGEMRSI,
HETAEERHEFA _RRSIPHIIINARPERLVEITHR, BERGRENMEE:

SELECT * FROM books WHERE title = 'Marian Yost';

Fom oo e o e e oo e oo o - +
| id | title | type | published_at | stock | price

S oo o B i Fomm oo Fomm e +
| 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 |
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| 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 |
[ S i o [ . [ S +

5 rows in set
Time: 0.582s

B]PAERS EXPLAIN REBXANEWHIRITIHL, BERTLAEBZAE:

EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';

oo
T R Fomm o L L e
—

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

oo
) e o oo R R L e B .
—

| TableReader_7 | 1.27 | root | | data:Selection_6
— I

| L—Selection_6 | 1.27 | copl[tikv] | | eq(bookshop.books.title,
< Marian Yost") |

| L—TableFullScan_5 | 1000000.00 | cop[tikv] | table:books | keep order:false
— I

Fo-
T R R L e B .
—

MITIH XA HY TableFullscan_5 B] BAB H, TiDB JF &I 3R books #HIT2RIAME, RBEWNE—1TEFIMT title
BB, TableFullscan 5 B4 estRows {7 1000000.00, iHBEM{t S8 (G it Aéi@?ﬂﬁ'ﬁ A% 1000000.00 1T

IR,
FZRKTF expLAIN BERNA, FIARNEER expLAIN BRIEMITIT X,

9221 FRRFGE: IEEE
BT INE EERIE R, FJUATE books. title FIBIE—NES]:

R

CREATE INDEX title_idx ON books (title);

REBRITENERRERES:

SELECT * FROM books WHERE title = 'Marian Yost';

e Fommm oo - e e m e e [, o mm oo +

| id | title | type | published_at | stock | price
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S Ry g e e e e m o= Fomm oo Fom e m - +
| 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

AJLAE A EXPLAIN REBX N EWHIIMITI X, BEAMTLERERT :

EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';

.
e e T Fommm e Fommmmeeeeem L T T LT +o-mmg
—

| id | estRows | task access object
<> operator info |

.
S Sy gy gy oo - R ——— o e - +----4
—

| IndexLookUp_10 | 1.27 | root | |
— I

| P—IndexRangeScan_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 |

.
S Sy gy gy oo - R ——— o e - +----4
—

MHIT I RI P AY IndexLookUp_10 B _IL‘,{EH:I' TDB ¥ RIBITZE S| title_idx REHEIE, H estRows EF 1.27,
RBAMRILBRETT RS 1. 27 17T8IE, T/ F ZaI2%RE/ 1000000. 00 1TELHE.

IndexLookUp_10 HITITXIBVHITIRFIZR 55 F IndexRangeScan_8 B FIBIT title_idx 5| KBTS RHHIERSIE
&, PAJS TableRowIDScan 9 BEER S| KR EERY Row ID [ RERHEMNAITTEIE,

EZXT TioB AITIHHRIBIAE, =LA DB AT XI5,

9222 MERAIR: ERARSIEWHRIE

ERBRAREF, FEFLIZNRSER, BOREBWNAITHE, BURRSIBEREST sqL EWAMH
HFBER, MAIMNEELREEZXNMT R,

AR TEERF, XNEZRIE title BRI RAY price:

SELECT title, price FROM books WHERE title = 'Marian Yost';
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| Marian Yost | |
| Marian Yost | |
| Marian Yost | 496.52 |
| Marian Yost | |
| | I

Marian Yost

5 rows in set
Time: 0.007s

AT HES| title_idx REE title HIFER, FTLATIDB ERFEFERSIEIE, ABOREM price IE:

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';

.
e [ PR S ——— o e e L g
—

| id | estRows | task access object
< operator info |

.
g Fommmm e Fomm e P +om e
—

| IndexLookUp_10 | 1.27 | root | |
— I

| F—IndexRangeScan_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 |

.
i Fommmm e Fomm e oo i A
—

MBR title_idx 25|, HHEE— title_price_idx E5|:

ALTER TABLE books DROP INDEX title_idx;

CREATE INDEX title_price_idx ON books (title, price);

IE, price BWELFMARS| title price_idx BT, MNTEHERNFEABERSIBE, THELXRER
T, BMERESEBERMEZRSI:

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';
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| id | estRows | task access object

~ operator info |

.
i [ S Fomm oo g
—

| IndexReader_6 | 1.27 | root |
> index:IndexRangeScan_5 |

| L—IndexRangeScan_5 | 1.27 | cop[tikv] | table:books, index:title_price_idx(title, price)
< range:["Marian Yost","Marian Yost"], keep order:false |

.
Ty [ PR [ R, oo oo oo
—

MEXFERMERRERER:

SELECT title, price FROM books WHERE title = 'Marian Yost';

| Marian Yost | |
| Marian Yost | |
| Marian Yost | 402.90 |
| Marian Yost | |
| I I

Marian Yost

5 rows in set
Time: 0.004s

HFEENRGESBEXMNE, MR title_price_idx Z&E5l,

ALTER TABLE books DROP INDEX title_price_idx;

9223 MERAR: EATRERKIE

MREMPEATRLIBRE, IFREANRITRERERER, FIGIR books WERRT! id, AT id RE
HEIE:

SELECT * FROM books WHERE id = 896;

| id | title | type | published_at | stock | price
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| 896 | Kathryne Doyle | Science & Technology | 1969-03-18 01:34:15 | 468

+----- L R e Fomm e - - e +

1 row in set
Time: 0.004s

P PingCAP

| 281.32 |

£ EXPLAIN EFRITITXI:

EXPLAIN SELECT * FROM books WHERE id = 896;

i R R R et R et +
| id | estRows | task | access object | operator info |
o o oo . oo = oo - +
| Point_Get_1 | 1.00 | root | table:books | handle:896

R ettt R it Foem——- R R et +
Point Get, X8 “mRE" , EMMITEEHIEFIR,

9.23 EEEEM Join HITIHX!

W join ERRIAIT IR,

9.2.4 MFEFFIE

. {EF EXPLAIN BRIEHITIT R,
- F expLAIN BB R 5| BB ITITXI,

9.3

EN=S

9.3.1

PATFAET

9.3.1.1

REiR LR IES

IMRTEER TiDB BB R — LR ESEK,

DML BR{ESCE

43{E A Tips BY DML BY AT K B B BRI SRR,

ERBEMEASITRIRIRF

LUFSERS TR, EEEREA soL B1TRIENIED:

INSERT INTO t VALUES (1, 'a'), (2, 'b"), (3, 'c');

DELETE FROM t WHERE id IN (1, 2, 3);

NEFERZ A sl BITHIERIER:
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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} n 1
w N =

9.3.1.2 {8 PREPARE

HREZRPITEA sQLIBAIRT, HFFEF PRePARE 18R], FILAESRE S BFHT sQL 1IBIERIFH#H,

func BatchInsert(db *sql.DB) error {
stmt, err := db.Prepare("INSERT INTO t (id) VALUES (?), (?), (?), (?), (?)")
if err != nil {
return err
}
for i :=0; i <1000; i +=5 {
values := [linterface{}{i, i + 1, i + 2, i + 3, i + 4}
_, err = stmt.Exec(values...)
if err != nil {

return err

b
return nil

public void batchInsert(Connection connection) throws SQLException {
PreparedStatement statement = connection.prepareStatement(
"INSERT INTO “t° (id') VALUES (?), (?), (?), (), ()");
for (int i = 0; i < 1000; i ++) {
statement.setInt(i % 5 + 1, i);

if (1 %5 ==4) {
statement.executeUpdate();

EEAREEEMIT PrePARE 1ER], BMNHARERSHITHE,

93.13 HWHREHRAMNENER
WMEME, FELZH seLecT «REIFTUIIMNEIE, TEERIERL:
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SELECT * FROM books WHERE title = 'Marian Yost';

RZNEBFENIEE, Fln:

SELECT title, price FROM books WHERE title = 'Marian Yost';

93.1.4 {ERAMEMER
HEEMRAREMEIR, HEEREMRR, Wit EMEE

93.1.5 {FRAMEEF
HEEFEMARENRUERN, WEERMEEH, WHEFH

9.3.1.6 {#H TRUNCATE i1 E DELETE 2 REUE
HEEZEMR— N RIFTBEIER, HETF(EF TRUNCATE 1BA):

TRUNCATE TABLE t;

R (E A DELETE 2 FREUE:

DELETE FROM t;

932 DDLERfELE

BA T 459 4B(E F TiDB BY DOL A FTIS R B R SR E L BX

9321 FREFRMNRELK

LI 13 E R OB ST R A,

933 Z5|MRERK

WERS|IMEEXE.

9.3.3.1 ADD INDEX fBERR{ESCE

TiDB THF7EL ADD INDEX IR1E, AAPEERFPAVEIEIES, ApD INDEX AIRE LB T BN THEMNAAZTEXR
EEEH

* tidb_ddl_reorg_worker_cnt

* tidb_ddl_reorg_batch_size

AT RO WNEL I SHIR200, ADD INDEX FIEKINEESLLRRST. = ApD INDEX B BRIIE REBTE, X
ES54% FOHAEEEXE, JRUE SR ERTERNNE ADD INDEX:
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SET @@global.tidb_ddl_reorg_worker_cnt
SET @@global.tidb_ddl_reorg_batch_size

16;
4096;

X ADD INDEX BYBARTIMESNEEE # ( £12 UPDATE. INSERT FDELETE) BY, A AR B LEMIRAMENS
PR, BEELTIHIK; G ADD INDEX HR]EEH FARRTIE, FEERKAEABETM, LETEINE
INEIRFRE RB R FNTEL W S HZR:

SET @@global.tidb_ddl_reorg_worker_cnt = 4;
SET @@global.tidb_ddl_reorg_batch_size = 128;

934 BHZ MR

RFMFAEMANBRESZ HR, BES%E 108 BUHRCIHELE,

9.3.5 Java BB N I & SR {ESCEL
TiDB FRfESLE R Y ( ) Java BB EN & IER,
9.3.5.1 MHEFHRIIE
- DB RAESLE RS (— ) EHEABENE RS 0] S5 755,
9.4 Z5|MIRIEXK
ARESNBE 1o PEARES I —LRIEXEK,

9041 HEHTE

KERABTEERbookshop BIREEEHHY books FTRAE AR,

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;
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942 BIRRSIMRESE

- BUMRBEEEANBENMEINASRS, MR HEZ RS L (covering index
optimization), 7822 5| LILIF(ETS Tios FJAEZRAERS| LR ZERMBZNMERIE, sJUXEREFA
HEBE,

- BREIBIBAFTEN LRS!, BRANLRSIEMRER, ER2EIEME—1R3|IZERIFRA,
BEMN—NERS], EEA—FRIENRER, AETIME— Keyvalue, FTARSIEZ, BAMIE, FF
BEESABA, ZINTSHNRSIBIEMALR[zTHE, FEATSENRSIZRESMILE. A
RS ANRHS LT,

- RIERANISEREIBSENERS, RU EFENERPFZAZNINCIRERS, BNERSIEEE.
TEH/LMERESEIZZRS:

- KR ELERAMY, @iT RS gEREF MLV TIREINITS. AIUIEEEANSMIESEX—3] L
BIRERS|, EREEFEEANMESIX—3 ESRERS],

- BENEWFMEER, AILERESRS|, FEFTEIEEFERMMNIINELESRESIMFIH, XBE
—AMNMEF, RiRE ARZE 18R SELECT * FROM t where c1 = 10 and c2 = 100 and c3 > 10, IR 4
A EREITASZES| Index cidx (c1, c2, c3), XHJUAAERREMEL —/NR5|gi8hiH#1T
Scan,

- BEABEXNZREZS|R, HEMHREREASSERNRGRZINE. NRIFHLQEHALGEHEMNL
wmBRAE, ISERI|GAITE,

943 {FHZES|IMRESE

- BYRSIMWBEMNRATINEER, AABHARRSIEE-LERPHA L NR—ARITIWEM
EWEARTY, BXNMRIRLEEXH, BERFRIANRS,

- ERASRSIN, FEARREZAREN.

BISNERIRTES! title, published_at E¥TEB—MAEZESIRSI:

CREATE INDEX title_published_at_idx ON books (title, published_at);

TEXNEEKRARER LXMAERS!:

SELECT * FROM books WHERE title = 'database’;

ETEINEWHTRIBERASRIIPREDE IR, MUALEERASES!:

SELECT * FROM books WHERE published_at = '2018-08-18 21:42:08";

- EEBFFPERRSIFIFAFEN, FBERSII EMITE, R, HERBLRNEF, 252
MR TEERZES

BINEIRTERT B) 25 BYA9%1 published_at FEAEE—NZR5]:

CREATE INDEX published_at_idx ON books (published_at);

ETEEREELEER published_at EAIZRF|AY:
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SELECT * FROM books WHERE YEAR(published_at)=2022;

AIACRE R FEHENR, BRERSIF EMEHITER, BIR[{ER published_at ERIZRSI:

SELECT * FROM books WHERE published_at >= '2022-01-01" AND published_at < '2023-01-01";

HE]FERARANZES|, BN EEREFAI YEAR(published_at) BIE—NRAXLZES]:

CREATE INDEX published_year_idx ON books ((YEAR(published_at)));

SRJIS8T SELECT * FROM books WHERE YEAR(published_at)=2022; EZiAFiBEfE published_year_idx &
SIRIMZEERT,

EE:
RARZRS| B Tos FUSLIRE, EEE 0B BB XHFHBRIANES 45, 1#15
BJLASERIANESI X,

- REFERBEERS|, NR3FIBEEWY, BHELZ sELecT * BEIRFEIINIER,
Bl T EEIRREFEFEZES| title_published_at_idx 2HEENCI FKENE 185 AOENIE :

SELECT title, published_at FROM books WHERE title = 'database’;

EBTEHEREARAMEALESERS] (title, published_at), BERZ —NEIREWIERES|FIIBHIER
SN, MREBZIEREFERSIREHEFENSIA (—REXRER), NRPEWENITHRIE.

SELECT * FROM books WHERE title = 'database';

- BEIWFRHER 1=, noT INKS, TEERRS|, fI TEERLTEEREFAZRS:

SELECT * FROM books WHERE title != 'database';

- {ER Like BYAIRFH R IBECHT % 5k, LEEERARS. M TEERLEEREMRSI:

SELECT * FROM books WHERE title LIKE '%database’;

- HERZGESANRS|THER, BRANEAM—NRERSIRRMIN, HWEEFFERMRLEE Hint KEHIR
LBERXANRS|, XL ERILER MR ITHEEN ESE o] @AY, EHERSI,

BN TEEIEFR, RIZFES id F17) title LEIZ BB ZRES| id_idx Fl title_idx, {RENE id_idx BYILIE
MEEEYF, FABILATE sQL HA{$ A USE INDEX Hint SEIBEIL (L 28{E M id_idx &5/,

SELECT * FROM t USE INDEX(id_idx) WHERE id = 1 and title = 'database’;

- ERFRMAER INRIAXE, EELEHNFRHRERINAERT 3001, SMWRITHRERE.
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905 H{fi{t
9.5.1 R FERIGEIR

EFERFRHNE nios PRYFRATNERLELIHRAN, FIEEHFRNERRERTT A,

9.5.1.1 F&HR M

3 soL R AR MBI BIE LI A — BT, Tis AFFR TG — ISk A MRV BIRLELH1TIE R, BHTAREN
BIEELD, HTEECE,

TiDB ARSI AL BV AE R M AN T

- MB—ADEFHNSEHER NULL, EERIILERZ NULL (NULL B <=> BELELRIEEMIRI, WF NuLL
<=>NULL, R true, NEEIR),

- MRLERBMFPHIRNSHRERFRTHR, WIFENFERFRFRHITER,

- MRBANSHER R, NIKFEIERBBHITIEER,

- MRAERFHITLLR, MAF/HEBMEM S ZHEHFRFB,

- MREP—NSHE+THEME, NERERATFRZ IS8, NIRZ—NSHETHEIHELRE, MIF
SHETHEBEHITIER, IRZ—ISUEERE, WESBRE5ZREHTIER,

- MREA—PNSEE TIMESTAMP BY DATETIME 5], H—NBSHEEE, WERITLLRZATFEE B8R A0
EIE:5 A

- EREEMIBERAT, SRERIFRFSE (pousLe KA ) LR,

95.1.2 PRIUERELS|[EMNER
FazlERIzLntEE T ANRZENS AN, EEMEARBEH, NREEEIENARFREI, XIRHAFRNAE
BERSEN:

.S
BEEX

9.5.1.2.1 ZR5|%KW

INRZEA, accountid ERE, EHEIEELE N varchar, BIRITIHRIFI, Zsqu & E TRRALRER, TiE
EARSI,

DESC SELECT * FROM “account®™ WHERE “account_id '=6010000000009801;

+-
S S R R S
>

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

+-
g S Fomm e oo R S
t%
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| 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
= |

.
e —— oo - S — SR S
—

3 rows in set (0.00 sec)

BITHRER: KA ERITIHRIF, AT cast BF

95.1.22 FEEFRK

WMTFRAE, FE&aIBIEEE S decimal(32,0), MPITITRITTLAGAD, HI THRZUEEEEIR, decimal FER
MFTBRE(EEPWIEIRTT double 2L, T double ERIMFEEILHE decimal &, HMTHEESK, EIX case
R, ERY T THIE L SEE 2 MY RERM IR,

DESC SELECT * FROM “t1° WHERE “a’ BETWEEN '12123123"' AND '1111222211111111200000";

Ly Fomm oo B A e
SN

| id | estRows | task access object | operator info
< |

.
e A L Fomm o L R e
s

| TableReader_7 | 0.80 | root | | data:Selection_6
— I

| L—sSelection_6 | 0.80 | cop[tikv] | | ge(cast(findpt.tl.a),
<5 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

.
e A L Fomm o L R e
s

3 rows in set (0.00 sec)

BITERER: MAERITIHERIF, FI0 cast EF,

SELECT * FROM “t1° WHERE ‘a’ BETWEEN '12123123" AND '1111222211111111200000";

| 1111222211111111222211 |
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oo e +
1 row in set (0.01 sec)

BITERER: U ERITHIR T HRER.

952 ME—FIISEMAIR

FEFNAE—FIISEMRAR, HEITERME— DT LERHEE,

952.1 BB

B (auto_increment ) A3 EFEE MysqQL XA RoBMS EFIM—FE M, BT B iZE M RERIEE Fi%
SINEBENRE, ARFASERZIME, ZINEMERNICRIBNSBINEK, HRFRE—, TXS
#iash, BIBVBMIERNTULSZSRNMRIEERER, BBNNERMEET: BB REERAEAFE, T
RAELRERNEE, RFUVSAFENFISHFE. BFREMFHHEMN, ARE2ENETEIEY
SRIXEVF SIS B F BILEN,

9522 %I (sequence )

FIR—FMBEENR, NARFELIFARENFIRIU=EEE0FIE, NARERFIURENERXA
FIMER —R RS KRME, o] MERFIVEHITEERMMNI, REMXANBFHAEAS, REFR
BN —EMREFEM D ENE N, M TDBv40 RAFIARMFFIINEE, #1555 % CREATE SEQUENCE,

9.5.2.3 K Snowflake FR

Snowflake 2 Twitter R HEI ST 10 £RLFTER, BAIBSTHII, BIRITHIREEH uid-generator IR leaf,
T A vid-generator a5l FFiiBE,

uid-generator SRR AY 64 il ID &MU T :

| sign | delta seconds | worker node id | sequencs |

| <---e- e |-mmmnmme e R |
| 1bit | 28bits | 22bits | 13bits |

- sign: KEBEM 1, BERO0, RRERMEYIDBLRIER,

+ deltaseconds: EXiA 28 fil, ZHFIAT[E], RN AETFEATMIRATEESR ERIA “2016-05-20" ) HIEE(E, B
AT, 28 RSB EI2IFN 87 F,

« worker node id: BKIA 22 fil, TRHIERid, BEENAREFHEERNNMN— 1SR D EMEENE. B
EIER 1D AR 2R R EIREEBIESITE Zookeeper, HKINDEEERE NARBENT, HIEERHNSEMIK
EX—/N#TRY worker node id, 22 filfz 2 B] 2 #54£4 420 F3 )R BT,

- sequence: FRIA 131, RARBWHIHEFI, 13 a8 8192 ML,

9524 SERNEAR

SEROEHRFIAER O NBRIEEMEREBE D, £ARFEKFIISEMR, BITICRRTI—NFT
TR, REXROIANTF:
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SEQ_NAME varchar(128) FIIBF, ARXDARE IS
MAX_ID bigint(20) SRR E MO REHENREXE
STEP int(11) T, KRRBRAHEHNSERKE

B’ PingCAP

NAREFERREEFNS KIEN—RFIIS, FENERREEFEUSACRFIINFIIERSELHENER
KiE, ARENAREFRATFREAEMFISIIRSENF. F—EBRSEERZE, NARFAREIRN
WHSER, IFEMBXRFRTRIEESALS. SIMERITER, ErICAER AT &K AZHIEE ISR

EHTNE,

Ra, FEIENE, DAMMAREMN D EHBABREN, TESERFR ios ROER, KIMERLIEHR

BICANT A AL B 1D B 1TAIR %8 ( bit-reverse ) [F1FEI—/MNR FBEVLAIFHT 1D,

10 BXFEIZ8A

101 sQL BXE 55(0)@

RENBEF A NAITER BRI E LSS IE A,

10.1.1 SQL IR{EE Dl |o)3h

NRIRABIRS sQL KIMERE, FTLABIZsQL MHEEMLILRE o —LeH IAIMERERLE, SARUNRMKATFAEMAERI,

WEFRIE:

- DITEEIR

- {EF Top sQL EMI R AR R BT ZHE
MRIFBRN T —LEXTF squ BAERYIE)RRE, BTLALYIE sQu #RAF & Il io) &L,
10.1.2 EHFHIRGIE
NEZERAIE,

1013 HEFFIR

o ANLZIEMITHEE S M
- EEEEEIE FAQ
« TiDB =R FAQ

102 HERERRTE
AEENRGERERTREHEROIBENE,
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10.2.1 group by

HFEEEE, mysQL “H B T group by iBi%, {F select FAIFJLAS|FARTE group by FAIFFERAVIERESF
E&, tHFELR non-full group by 1&i%, EEMEUEED, XHIA LR —MEEEIR, AAXSENERENETE,

ETHI35ZsQLiBRIA, FF—2& SQL{ERT full group by 1&i%, BTHBTE select FRIPS|AIIFER, HBTE group
by FREIPEFEHE, FILNENEREZIZER, PILAER dass 5 stuname WEEESHBE=M; F-FX5%
=FRRE—1sqL, BEERARITIGE T REER, X5 sqL#Y group by FRIFXAEERT — 4 class F
Ef, ALLERERDHN dass HITRE, dass WE—EBERDY, MR HERERRSEVFITIE, ™
class 5 stuname B EREESHBE =, ¥ 2018_cs 03 BEFWAIEE, BRXMITRHREMARZEREEEX LM
FRHIRY, ERRMFEEXMILGE

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;

S R e +
| class | stuname | max(b.courscore)

oo S e +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
| 2018_CS_03 | SpongeBob | 95.0 |
T T o +

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 S Y +
| class | stuname | max(b.courscore)

o - - R Fo e - - - +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | SpongeBob | 99.0 |
R R i e +

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;

R e e +
| class | stuname | max(b.courscore)

[ R R +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
R et e i +

2 rows in set (0.01 sec)

Ak, AE{RFE group by IBTILERENIRTE, E{EA full group by 187%,

MysQL 32t T — sQL_MODE FF 3% ONLY_FULL_GROUP_BY RIZHI 2 & #1T full group by 1EiXIIEE, TOB BESRT
X4 sQL_MODE FF % :
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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

IBITEEREAR : E5lJg sql_mode & & T ONLY_FULL_GROUP_BY UL ER,

10.2.2 order by

TESQUBYEXH, RBEEAT order by iBEZF RRELRENINF . MBVKEEDTHREHFEET—&
HE{’*%%J: r$ﬁ1TRQ}EEQEET BRATHERETERIZEN, BLHIEE JLER Mysql Innobs 7F{i#5]

B TR THERENHE. Tos RAMAKIERE, RWERTFHEESERSSEL, »
9# TiDB —T\ﬁﬁﬁﬁi}}% Iltt?ﬁﬁ order by 9 sQU BRI ERERIINFBEZWBANEARE, BERINF
MERERE, %Hﬁfﬁi’fﬂiﬂumrﬂﬁ%ﬂ/ﬁbﬂéu order by FRIF, X{FH sqQL HYIEX,

ETERRERGS, BFRTE order by FAFRMT —NFER, TioB RREBX— N FERHITHIF,

mysql> select a.class, a.stuname, b.course, b.courscore from stu_info a join stu_score b on a.
<> stuno=b.stuno order by a.class;
B SRR P o Fom e o +
| class | stuname | course | courscore |
R e R il R e R +
| 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 |
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| 2018_CS_01
| 2018_CS_01
| 2018_CS_01
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03
| 2018_CS_03

| MonkeyDLuffy | AdvancedMathematics | 95.5 |
| MonkeyDLuffy | LinearAlgebra | 92.5 |
| MonkeyDLuffy | DiscreteMathematics | 89.0 |
| SpongeBob | PrinciplesofDatabase | 88.0 |
| SpongeBob | English | 79.0 |
| SpongeBob | OpBasketball | 92.0 |
| SpongeBob | OpTennis | 94.0 |
| PatrickStar | LinearAlgebra | 6.5 |
| PatrickStar | AdvancedMathematics | 5.0 |
| SpongeBob | DiscreteMathematics | 72.0 |
| PatrickStar | ProbabilityTheory | 12.0 |
| PatrickStar | PrincipleofStatistics | 20.0 |
| PatrickStar | OperatingSystem | 36.0 |
| PatrickStar | FundamentalsofCompiling | 2.0 |
| PatrickStar | DiscreteMathematics | 14.0 |
| PatrickStar | PrinciplesofDatabase | 9.0 |
| PatrickStar | English | 60.0 |
| PatrickStar | OpTableTennis | 12.0 |
| PatrickStar | OpPiano | 99.0 |
| SpongeBob | FundamentalsofCompiling | 43.0 |
| SpongeBob | OperatingSystem | 95.0 |
| SpongeBob | PrincipleofStatistics | 90.0 |
| SpongeBob | ProbabilityTheory | 87.0 |
| SpongeBob | Physics | 65.0 |
| SpongeBob | AdvancedMathematics | 55.0 |
| SpongeBob | LinearAlgebra | 60.5 |
| PatrickStar | Physics | 6.0 |
Fe e - - R i Fom - - +

36 rows in set

(0.01 sec)

B’ PingCAP

HBZMEEHY order by {ERY, HEFERAZE. RELDHENIE, N=iRETEERES order by (ERIME—1E, REEFR
UEME—RYLREENN, FRIE order by FIFERLAS RME—RT, FERABEME—,

10.2.3  HTF group_concat() F/Z B order by SRUARENZTE

HERETRERE R TiDB BFATHIMFMERIZEEIE, FTEA group_concat() FEAI order by BYIFIL F1SEIAY
SERERININFEZWBAEITIRE,

group_concat() BEFREREIRINFHHIERE, SEIERATHIFMFELRIZ order by FAIA, XHEAKFE
SQLAYIEX, EFEAIERFIF, EH group_concat() AN order by BIIEJL T HHE customer_id , IERLERERTE

&E

1. B0 order by

F—REN:
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sql mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' )FROM customer where customer_id like

o T200002% " ; - o mmm i m o m mm oo e oo e o e + |

< GROUP_CONCAT (customer_id SEPARATOR ', ') | # == --mmm oo mm oo oo o oo oo oo oo
< | 20000200992,20000200993,20000200994,20000200995,20000200996,20000200... | +=-------mmmmmmmmmm oo
—

E_REW:

sql mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' )FROM customer where customer_id like

S 12000025 Fm o m mmmm s s m e o o e o oo +

> GROUP_CONCAT(customer_id SEPARATOR ', ' )| o= - omm o oo o oo oo o oo oo oo
<> | 20000203040,20000203041,20000203042,20000203043,20000203044,20000203... | +--------mmmmmmmmmmmmm oo
SN

2. 10 order by

—RE:
sql mysqgl> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' )FROM customer
< where customer_id like '200002%"; +------- === oo - o m oo e - +
<+ | GROUP_CONCAT(customer_id SEPARATOR ', ') | === oo oo oo oo o oo e
< | 20000200000,20000200001,20000200002,20000200003,20000200004,20000200... | +=--=-------mmmmmmmmmmmmmo oo
Cﬁ
EIREM:
sql mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' )FROM customer
~— where customer_id like '200002%"'; +---- === == - m oo m o oo +
<+ | GROUP_CONCAT(customer_id SEPARATOR ', ') | === oo oo
<~ | 20000200000,20000200001,20000200002,20000200003,20000200004,20000200... | +---------mmmmmmmmmmmoo oo
s

10.2.4 select * from t limit n BYEERANF2AE

BIERSHIEE T;iﬁﬁ%*,ﬁ“ Tikv) ERINTE R, NRH#ITTSREW, FHET R TKY) RETEERIT (Region)
L@*%M¥F$H REMERTIATE

10.3 TiDB FRAY & Fh B At
AEENA DB FRISHER, MHIEHEIREMRIKIE,

10.3.1 GC #8HY
TiDB E SR A T mvee ( BIRRAFLIES ) HH, ”:"1¥ﬁ'%')\E4J§SZ§E?E¥IEIH’\J§Q}EHTI [HRIEUE A S

B, MESHEANKERNRE, FURBERXSRA, Tios ELEL cc MHLGIRBERNBEEN
(=56 =N
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FAABCE T TioB RJBAMRFEE A MvcC iR AS ( —EUMEIRER ) R7F 10 3%, 1ZERESEJEBIT 10 DHHHIERSS, RUWE

R GC life time is shorter than transaction duration,

HAFREECEEFTKMIZENATEE, LEIWNEMEAT Mydumper £ E&NEIATH ( Mydumper EHHIZE
—BMERYHRER ), BTLAIEIT AR TiDB Fmysql. tidb FAMY tikv_gc_life_time MI{ERIAR Mvcc FRAS{R BBRT 8],
FTEETRNR tikv_gc life_time WELE RN ZIFMELFER, BXESHHFIMBEEENRBIENE G, B/
ERMIGEEMAEREBHNEGIK, TS Mvcc FREARIEE Tikv IR, TEFER Mydumper lIRLEE
9 e EE R AHE tikv_gc_life_time 1AZE[E] 2 FIAYIRE.

BZXRTCER, BEE o HlHE T E,

103.2 ESBRT

WIIREIL (G0 R M IEERITHES, BEMESMETINE LR, BETESBIAIRE (Tios BE
X4 [performance] 3£ 5! T B max-txn-tt1 {228, FXikJ9 60 38 ) MBETFESERRTFHIFRS],

AZY0 INSERT INTO t10 SELECT * FROM t1BYsqQLiBE], AR E| cc BRI, {EEBiE T max-txn-ttl BIBTE)fG,
SHTERmMELR,

10.3.3  SQL #1THY[E)EBAY

TIDB IRt T — MR AT = REFIE SR sQL iIBAIFIMITETE] : max_execution_time, EIIEKIAER 0, RARLIR
#l, max_execution_time B RIN T B LAY statement XL, FIERIT SELECT BRI AN, HENMIA ms, BEFR
FEETE 100ms 5, MIEEAERED RS,

10.3.4 JDBC Eif)#BAY

MySQL jdbc FIE {BFBATIR B setQueryTimeout() ¥ TiDB NE2{EA, X EBE AINEE FimRkiIEBE, CBUEE
RIEZE—NKILL AL, BT tidb-server & R EIIERY, FBALEEEIRAY tidb-server F4& 1F7EHRE, tidb-server N
SPITIEXAN KILL, XETFAZE A MAX_EXECUTION_TIME SKI & ifBATAIRIER,

TDB BT =5 MysqL FEEHIBRHZHIS I :

« wait_timeout, ¥=HI 5 Java M AEEIIER G X HEBETET 8], ZKINER 0, BIRITFEZELENE.

+ interactive_timeout, =I5 Java N EENRE AT WEBRETE], EKIAER 8 /BT,

» max_execution_time, ¥EHIERET sQL MITRIEBRTET(E], RKIAMER 0, BIAIVPERELMRITER (—1 sqLiEf)
MITPRAVKRIRT(E] ),

BEXMEFIMER, EREZRM—BELRNITH QU HRIFEEFMNBEE AR FHRN, e BT
ENANEEFHREPEE XA session AV 2Kk %= FERF AT EIT KA sQL &R, BN,
1% & sessionvariables=wait_timeout=3600 ( 1 iN:p) ) #0 sessionVariables=max_execution_time=300000 (5
— o),
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11 5|

11.1  Bookshop ¥ FH

Bookshop & —MMEEAMRIFELL BIER A, RRIBATE Bookshop S FR{EFEMISL R SMPEFIEYH, HAICATHRET
B BT,

AT HEFDIRBAFLIEERHAST, FH111E MU Bookshop M AR EIERLEMFNIEIE W EMK RS RFI sqL.
KELEAENBNES N ZNARREMINEE, UREBIERREMIIE X,

1110 BARGHFIEE
{RB] LA Tiup BB 1T TiDB Cloud Import FFRFT TS A Bookshop N FE I REEMIFNELIE,

11.1.1.1 @i tiup demo FF 1T

WNRAR{ER Tiup 282 TioB RSB (Rl UM EEHE R E(RAY TioB fRSZ 28, MA@ TN TS RIBEEMFASA
Bookshop iz RS I E4 4z «

tiup demo bookshop prepare

Z S EIASERE 127.0.0.1 3k ERY 4000 5w, 8 root R BHITERIBE R, BRIATER J bookshop
FVEIR EE R BB R L5,

111111 EBEEEER
{Re] BAOBIT U T SUE N ERIAREIZER

S w5 EiIAE MRz

--host -H 127.0.0.1 FUEE/DHE
--port -P 4000 R EIRO
--user -U root %ﬁﬂ%ﬁiﬁﬁfﬁ
--password -p 7T WIREEF 255
--db -D bookshop  EIBEERFR

flan, (RABZEZEREZER] ToB Cloud ERVERIERE, (RAIAI T e S iEEERE BRI TIER:

tiup demo bookshop prepare -U root -H tidb.xxx.yyy.ap-northeast-1.prod.aws.tidbcloud.com -P 4000
5 -p

11.1.11.2 IRBEHIEE
B4, FREANETIN TS HIEESMNMUREREMNVEBUEE:
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S8 RIAME R

--users 10000 FETETE users REMBVBURI T
--authors 20000 }ETETE authors TRAERLBIEIBITER
--books 20000 }ETETE books RAERMBIBUREITE
--orders 300000 FETETE orders FRAERMBIEUIEITEL
--ratings 300000 ¥EXETE ratings REMBVEBIEITLN

fIgn, AR ERL @I --users BRUIBELER 20 A1TAFER, 81 --books SEIBE LR 50 HITHEMNER
58, B --authors SWIBELEMN 10 AREERER, B --ratings SRIBELEM 100 NS IER, &
i --orders SEFEE LR 100 HFRITTRIER,

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
< orders=1000000 --drop-tables

1BIT --drop-tables SEURE] AMPRRBERIREN, ESHSEIHBIREIABEIT &< tiup demo bookshop --
< help 1T T &,

11.1.1.2 18T TiDB Cloud Import IJEE

£ TiDB Cloud FIBUBEEE1F B 01ME, RelA@E =T Import 50, #HAZ Data Import Task D1[H, EiZEHH,
FREBLAT £ I84F Bookshop mWUﬁﬁEM AWS s3 & A\ ZI{/RRY TiDB Cloud :

1. 48 BAF Bucket URL F1 Role-ARN & Il 2| T1mE 3 R AT AEZ P :

Bucket URL:

s3://developer.pingcap.com/bookshop/

Role-ARN:

arn:aws:iam: :494090988690:role/s3-tidb-cloud-developer-access

EXANROIBUREA, MEEMT 20 AMWAFER. 5o AFBEER, 10 AREEEER. 100 FFIF
SRR 100 AEITHER,

2. 1E$E Bucket Region 73 US West (Oregon),

3. 1%&$¥ Data Format /3 TiDB Dumpling,
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Data Source Type ®) AWSS3

Learn how to create an Amazon S3 Bucket and prepare source data files.

Bucket URL * s3://developer.pingcap.com/bookshop/ Bucket Region * US West (Oregon)

Warning: Your Database Region is different from Bucket Region, you may be charged by AWS S3 for an additional cross-region
data transfer fee. See "Data Transfer" in https://aws.amazon.com/s3/pricing.

Data Format ® TiDB Dumpling Aurora Backup Snapshot csv Parquet
Setup Credentials Enter your AWS-S3 IAM Role ARN Information, Refer to documentation to learn why TiDB needs this information and where to find it.
Role-ARN * arn:aws:iam::494090988690:role/s3-tidb-cloud-dev

Retrieve the policy settings that TiDB Cloud needs to access you AWS sources. Refer to documentation to learn what this information means
and what to do with it.

£ Show AWS IAM policy settings

Target Database Database demo
Database Region Asia Pacific (Tokyo)
Username * root
Password * sessssesesssnssanee
DB/Tables Filter Learn how to set up filter rules

16: {E TiDB Cloud F1 5 A Bookshop 41
4. WAGRHBBEERES.

5. i Import E%ﬂﬁﬁi}\%)\o
6. 1% TiDB Cloud SEREUIBR S A,
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Active Clusters

Active Clusters Recycle Bin Network Access Alerts Create Cluster

demo oo Your cluster is importing data
STATUS Imported . .
Preparing to import Total Size: 164.0 MiB
TiDB Version 00 Data Format: TiDB Dumpling
Cloud Provider QWS Source URL: s3://developer.pingcap.com/bookshop/
Region ap-northeast-1

Import in Prog

Elapsed Time: 32 seconds
VCPUs Size  Storage Size  Node Quantity

Completed tables: 6
TiDB Shared 1

. . Completed
Tikv Shared 10 GiB 1

TiFlashBeta Shared 10 GiB 1 .
Exit

17: Bookshop RS A\ H

MEEANTRRPHIMIN T HIRES, (RHEEIBIT DROP DATABASE bookshop; &n %15 R K Bl E2RY 7= 5 45 48 e 3t
TAREBERSA.

table(s) [bookshop.authors, bookshop.book_authors, bookshop.books, bookshop.orders, bookshop

<~ .ratings, bookshop.users] are not empty.

7. {RBT LA TiDB Cloud X A4FKEYEE £ 55 % TiDB Cloud BY{E 2.,

11113 BEERIBSEANE.
EATME, {RRILAEE FTEM QUIERAEES M RNBUEEEE:

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';
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BITER R
R e Fom e R R et +
| Table Name | Number of Rows | Data Size | Index Size | Total
R e i R Fem - - R ket R +
| 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 R Fom - R et R et +
6 rows in set (0.03 sec)
1112 BURRIFE
AT F1E L /T8 Bookshop N FAFE R RIEIB EE TR 4544
11.1.2.1 books &
ZRATEFREAENESER.
FERA KR =P
id bigint(20) PERIME—IRIR
title varchar(100) PERM
type enum PEELE (W &/ 8/ BEEE)
stock bigint(20) EF
price decimal(15,2) 11§
published_at  datetime i Rl At (8]
11.1.2.2 authors ¥
ZRATEFREFENESER.
FERE LR X
id bigint(20) EE B IE—FRIR
name varchar(100) 4%

gender tinyint(1) AIEMERN 0 I, 1: 5B, NuLL: KED)
birth_year  smallint(6) 45
death_year  smallint(6) Z‘(EE

11.1.2.3 users ¥

ZZR A F 17 &R Bookshop RZFAFZFRIFAF,
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FER® KR aX

id bigint(20) FFBIME—HRIR
balance decimal(15,2) REN
nickname varchar(100)  HE®H

11.1.24 ratings &

ZRATFERFPYHBENTDICE,

FERE A

aX

book_id bigint
user_id bigint
score tinyint

rated_at  datetime

PEEAME—IRR (REKEbooks )
FAFBIME—FRIR ( KB ZEusers )
P53 (1-5)

5Bt E]

11.1.2.5 book_authors =

—MEERESREZ B, —FRAIRFES MFBERNES, ZRATFHEBESFEZENTNNXR,

FHR® RE

aX

book_id bigint(20)
author_id  bigint(20)

PHFEMME—IRR ( KEXZEbooks )
fEERIME—HRR ( REXZauthors )

11.1.2.6 orders &

ZRATEERFBXHENTRER.

aX

FER i)

id bigint(20)
book_id bigint(20)
user_id bigint(20)

quantity tinyint(4)

ordered_at datetime

TR RME—FRIR
PEMIME—IRIR ( KEXEDbooks )
FAFPE—#HRE ( KEXZEusers )
WEE =

) LB 8]

11.1.3 BIBREVIIAIL dbinit.sql A

NRARFAEF NI Bookshop M ARKIRIBERLEM, fREJBAIETTRAT soLiEH]:

CREATE DATABASE IF NOT EXISTS ‘bookshop®;

DROP TABLE IF EXISTS “bookshop'.  books";
CREATE TABLE “bookshop™. books™ (
"id” bigint(20) AUTO_RANDOM NOT NULL,
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“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™;
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 “uniq_book_user_idx" ( book_id", ‘user_id")
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;
ALTER TABLE “bookshop™. rating"® 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;
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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

11.2 5@

1121 WHRGBRNE

BFHSEEIEEN RN E5, WMEIERE ( DATABASE ), = (TABLE), ZE3| (INDEX). FAF (USER) EMHEH
EO

11.2.1.1 &N

- BMBRBWEREEEXMZEEL, 1&CHELAT X% 7R,
- MBRRBEEARXFE. #F. Ti%,

- %A TiDB AIREEFUN: group, order FENBENFERR,

- BT ERIBENRERNEFH,

11.21.2 BUBEGRINE
BINREBIS, FREXSEHEERETXS, —BRAEZBIET 20 MNFRF, W: EETEE tmpcrm), MR E

(test_crm) o

11.213 R\BRNE

- AW SEHEERWRRICTEERABENELR, RIEMRETERIED X,
- BANBRENTRIENMR, RNEFEY 32 MFA,
- BIOTRMARH#ITERRA, UWETH AR, 0
- IEETER (tmp_t_crm_relation_0425 )
- 1R (bak_t_crm_relation_20170425 )
- IWBEEIRRNSITTR ( tmp_st_{business code}_{creator abbreviation}_{date} )
- MKEAVIRYER (t_crm_ec_record_YYYY{MM}{dd} )

- AEZIERARE IHERST DATABASE, FHIEANAERERR,
- BHiTiDB 221515 lower-case-table-names {Hi& 7 2, BIRBR/NERRERS, REBE/NSREEER (7
XA KNG ),
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11.2.1.4 FERGRAE

- FHHEBFERTHIIRE XA BN ES,

- BiINBRZEERRXNFERMNER,

- FERIRERINER, MEFUERBPIZENEXN, " 0-BL, 1-TEL" .

- T/REYIERR A is_{description}, ¥ member T_EZRRI enabled BI& FAHIFI AR JT is_enabled,
- FERBABIWET 30 NFERF, FERMAEINAKT 60,

- REBRERAREBFE, Worder, from, desc %, BHESEMRIBHIMNE HREBFE.

11.2.1.5 ES|@GRAE

- TR pk (RBMES _{(FERBES)

- IE—ER5|: k (RBMES; _{(FERBES)

- BBRS|: i (REMES _(FREEE)

- SHEIAEMA column_name, BYRFIEERRBXNES,

1122 SQLAE#E

KERFNB—LERH sQu W—RRIL AR HSE,

11.221 EBRMPIZFRAE

c BEAREREN: RWBIAEBERGRBATVART, B SNAREHRERBRIBEIEMEIEIZIE,
Bh LEAl 5372 B 5 B,

« TEYHIHBA: create table if not exists table_name B{Z drop table if exists table_name iZ3a]#EIX
8O0 if $UBT, WRNAMBET soL HLBITREEMIE T PHIT,

11.2.2.2 SELECT * {ERME

 ERREN: B ER sELecT * #H1TEIE,
< VEIRER: RERERSENFERY, MRS B sELecT + 1B EPFER, ANESEENETE R, &
ERHERNFERBMARZRSIR, UERFBEEZRSITEE

11.223 FER H{ERRENE

- BAEN: ERHFE AT RR, (DR Where RHRINTERM T LB R EAEFARMN
BEMRRRSRES, DERRIIKN, RETAEREARARNETI ML,

. AR

TIEHHSi%:

SELECT gmt_create

FROM ...
WHERE DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s') = '20090101 00:00:0"
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HENSE:

SELECT DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s")
FROM .. .
WHERE gmt_create = str_to_date('20090101 00:00:00", '%Y%m%kd %H:%i:s")

11.2.24 Efthilss

* WHERE REPAREBERS| 7 EHITHECEHRINGE,

« Fin/union Bt or, FEE in B9NEUNTF 300,

- BR{EA% B TIEMEIRE R,

- WM FAfEF Multi Statements 11T sqL, BIE S/ soL FRAN Si&ERE, —RMEMMELEFIHMIT, TioB RE
RMESE— sQL IRITEER,

- HEARANR, KEHRALIFTE T HAEMENINEE (Tikv, TiFlash), BN NETIERTE DB EFE
EREESNE. EEooMm, TETHRAEFMEENINEEIIRMNT

- TiFlash STFHVTTE T HIBE,
- TR Tikv FIRIAR TR,
- 1BiE T,

12 GEREEFLINE

12.1 Gitpod

€A Gitpod, RFRE—MRHEHRENPIEN R B PIRGTENTLIMNE, FEAUIZNESKE,

Gitpod 5@ — M FFIR Kubernetes R FAFEF ( GitHub € AL https:/github.com/gitpod-io/gitpod), B TR HIERE
RBHARRE, JAZFHNEMESRUSHVBNMALIFE, FEERE, I, citpod BERRIFIRAIFF
EIMFA S, FEEMRRYX EEREEE oe SR, IZEMETF A LRIME,

1211 HRIEFIA

1. Fork i TiDB N FAFF & BY/RGI{CEE B & pingcap-inc/tidb-example-java,
2. BN ST e AT hbe=, TERBMKIE B ZERY URL BUNDE nttps://gitpod.io/# RBENRAY gitpod TIEX,

« {5180, https://gitpod.io/#https://github.com/pingcap-inc/tidb-example-java,

c THEERLPEEMETE B0, https: //gitpod.io/#targetFile=spring-jpa-hibernate_Makefile
~ ,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java,

3. (ERAYIHMEHRE Z—EFRFHABNITFRX, I, cithub,
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12.1.2 {EFEEKIARY Gitpod EEEFIIFE

FERIRIEF A P RZIE, Gitpod RFEE —ERRTE]K;
BAspring Boot Web N FIFEF J0 {8, &8

P PingCAP

REMITIEX,

3 URL https://gitpod.io/#targetFile=spring-jpa-hibernate_Makefile

<+ ,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java 8] BABYZE—/

WX,
JeRfE, RFERIWTARITIE.,

EXPLORER Get Started X

v TIDB-EXAMPLE-JAVA
18 Start

> plain-java-hibernate

> plain-java-jdbc

> spring-jpa-hibernate

€ _gitignore

& gitpod.Dockerfile

I .gitpod.yml

¥ Expected-Output.md
LICENSE

M Makefile

® README.md

Recent
Jworkspace
Jworkspace

Jworkspace

PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL

download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-amd64
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-amd64
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-1linux-amd64
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-1inux-amd64
.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
from repository.

download https://tiup-mirrors.pingcap.com/tidb-v6.@.0-linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1linux-and64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-and64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1linux-amd64

m -
Walkthroughs
9 Get Started with VS Code in the Web
Discover the best customizations to make VS Code in the
Web yours.
VLearn the Fundamentals
Jump right into VS Code and get an overview of the must-
have features.
Boost your Productivity
Get Started with Gitpod
4o A X
B TiUP init...

HISTFILE=, /workspace/ gitpod/cmd-1 history -r; {
gp await-port 3
cd spring-jpa-t hlbernate

L[] Test Cas...

gitpod /workspace/tidb-example-java (main) $ HISTFILE=/workspace
/.gitpod/cmd-1 history -r; {

> gp await-port 3930

> cd spring-jpa-hibernate

> make

>
>

i
Awaiting port 3930... []

download https://tiup-mirrors.pingcap.com/tidb-v6.0
download https://tiup-mirrors.pingcap.com/tidb-vé
download https://tiup-mirrors.pingcap.com/tidb-v6
download https://tiup-mirrors.pingcap.com/tidb-v6.@.0-linux-amd64
.tar.gz 47.86 MiB / 47.86 MiB 100.00% 27.76 MiB/s

Waiting for tidb instances ready

127.0.0.1:4000 ...

> OUTLINE
> TIMELINE

‘ Pmain O ®0AO0 #2 Share Layout: U.S.  Ports: 2379, 2380, 39739, 42917, 20180, 20160 [}

18: playground gitpod workspace init

TUEPEIX/MARER T Tiup R¥EE — TiDB Playground, {RE] AELIRIIEMEFHE.
S—7 Spring JPA Hibernate {E5 151517, RRJUAELIRMNEMERTHE,

ERFTBESE, (ReTUEBEWTRRMNTIE, HFEEZMSAMIZRI REMOTE EXPLORER FRIXEI{REVIR O 8080
URL ( Gitpod SZFFEF URL BUIR %K ),

— B TiDB Playground /E&Z FLLE,
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= REMOTE EXPLORER Get Started X [ oo
\ GITPOD WORKSPACE
e Start Walkthroughs
L] i " N
4000jopen((public), 9 Get Started with VS Code in the Web
O GUED @ () Discover the best customizations to make VS Code in the
® 2379 open (private) Web yours.
® 2380 open (private)
® 39739 open (private)
- (orivate) Learn the Fundamentals
open (private
CEAC Jump right into VS Code and get an overview of the must-
® 20180 open (private) Recent have features.
® 20160 open (private)
© 10080 open (private) [workspace S —
oost your Productivit
o ® 9090 open (private) Iworkspace b4 4
® | e 12020 open (private) Jworkspace
® 3000 open (private) Get Started with Gitpod
® 8123 open (private)
® 9527 open (private)
® 3930 open (private) PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE  TERMINAL +voA X
L] i . &
20170 open (private) ) ) ) ) ‘ ‘ ) ) ) - B TiUP init...
® 8234 open (private) download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am cated setting [javax.persistence.lock.timeout], use [jakarta.pers L
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 istence.lock.timeout] instead [] Test Cas...
© 9000 open (private) download https://tiup-mirrors.pingcap. con/tiflash-v6.0 2022-05-05 02:47:58.191 WARN 1586 main] org.hibe
® 20202 open (private) download https://tiup-mirrors.pingcap. con/tiflash-v6.0 rnate.orm.deprecation : HHHO000021: Encountered depre
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap. con/tiflash-v6.@ istence. lock. timeout] instead
download https://tiup-mirrors.pingcap. con/tiflash-v6.0 2022-05-05 02:47:58.221 WARN 1586 main] org.hibe
download https://tiup-mirrors.pingcap. con/tiflash-v6.@ rnate.orm.deprecation : HHHO000021: Encountered depre
download https://tiup-mirrors.pingcap.com/tiflash-v6.0 cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap. con/tiflash-v6.0 istence. lock. timeout] instead
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am = 2022-05-05 02:47:58.291 WARN 1586 main] JpaBaseC
d64. tar.gz 182.96 MiB / 182.96 MiB 100.00% 11.66 MiB/s onfiguration$JpawebConfiguration : spring.jpa.open-in-view is ena
Waiting for tiflash instances ready bled by default. Therefore, database queries may be performed dur
127.0.0.1:3930 ... Done ing view rendering. Explicitly configure spring.jpa.open-in-view
CLUSTER START SUCCESSFULLY, Enjoy it ~-~ to disable this warning
To connect TiDB: mysql —comments —-host 127.0.0.1 —port 4000 -u = 2022-85-05 02:47:58.648 INFO 1586 main] 0.s.b.w.
root -p (no password) enbedded. tomcat. TomcatWebServer : Tomcat started on port(s): 808
To view the dashboard: http://127.0.0.1:2379/dashboard @ (http) with context path '’
PD client endpoints: [127.0.0.1:2379] 2022-05-05 02:47:58.657 INFO 1586 main] com.ping
To view the Prometheus: http://127.0.0.1:9090 cap.App : Started App in 4.768 seconds (
To view the Grafana: http://127.0.0.1:3000 JVM running for 5.253)
0
TN o man O ®O0AO 2 Share Layout: US.  Ports: 4000, 8080, 2379, 2380, 39739, 42917, 20180, 20160, 10080, 9090, 12020, 3000, 8123, 952 ()

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

B’ PingCAP

12133 MAEN

FERLNT .gitpod.yml XHREERE, BRIERMKEBEETRN AR citHub KB EERFTHA,
158) https://gitpod.io/#<YOUR_REPO_URL> BAZEIIHRY Gitpod TYEX, ¥ T{EX &N ARITAIKL,

1518] https://gitpod.io/workspaces LAFKEXFT BB A T EX,
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Gitpod fRfit T STERY. BLH), MEENTZREFLKWE, TRAHEE, RAIMNERENEREPHAL. &
7. MR,

EXPLORER
 TIDB-EXAMPLE-JAVA

> plain-java-hibernate

> plain-java-jdbc

v spring-jpa-hibernate

M Makefile © Appjava X

spring-jpa-hibernate > src > main > java > com > pingcap > @ App.java
1 // Copyright 2022 PingCAP, Inc.
1/

// Licensed under the Apache License, Version 2.0 (the "License");

// you may not use this file except in compliance with the License.

> .mvn
v src 1/
~ main 1/ http://www.apache.org/licenses/LICENSE-2.9

+ java/com/pingcap

> 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.
S G 12 // See the License for the specific language governing permissions and
© Appava ﬁ // limitations under the License. L
> resources 15  package com.pingcap;
> test 16
> target 17 import org.springframework.boot.SpringApplicatiol
© _gitignore 18 import org.springframework.boot.autoconfigure.SpringBootApplication;
M Makefile ;z import org.springframework.boot.context.ApplicationPidFileWriter;
¢ mvnw 21 @SpringBootApplication
&2 mvnw.cmd 22 public class App {
Player.postman_collection.json 23
> pom.xmi PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE  TERMINAL +v A~ X
$ request.sh
2022-05-09 05:46:56.615 WARN 1551 main] org.hibe Open Targ...

spring-jpa-hibernate.pid

2
3
4
5 // You may obtain a copy of the License at
6
7
8 /7

9

// Unless required by applicable law or agreed to in writing, software

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

[
rnate.orm. deprecation : HHHO0@0@021: Encountered depre
cated setting [javax.persistence.lock.timeout], use [jakarta.pers

© gitignore
S - download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-an  istence. lock.tineout] instead
@ gitpod.Dockerfile download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am  2022-05-09 05:46:56.871 WARN 1551 —— [ main] JpaBaseC
1 gitpodymi d64.tar.gz 182.96 MiB / 182.96 MiB 100.00% 62.27 MiB/s onfigurationgJpaliebConfiguration : spring.jpa.open-in-view is ena
Waiting for tiflash instances ready bled by default. Therefore, database queries may be performed dur
¥ Expected-Output.md 127.0.0.1:3930 ... Done ing view rendering. Explicitly configure spring.jpa.open-in-view
LICENSE CLUSTER START SUCCESSFULLY, Enjoy it ~-* to disable this warning
To connect TiDB: mysql --comments —-host 127.0.0.1 ——port 4000 -u = 2022-05-09 05:46:57.584 INFO 1551 —- [ mainl 0.5.b.w.
M Makefile root -p (no password) embedded. tomcat. TomcatWebServer : Tomcat started on port(s): 808
I To view the dashboard: http://127.0.0.1:2379/dashboard 0 (http) with context path '’
d PD client endpoints: [127.0.0.1:2379] 2022-05-09 05:46:57.593 INFO 1551 —- [ mainl com.ping
S OUTLINE To view the Prometheus: http://127.0.0.1:9090 cap.App : Started App in 9.115 seconds (
: To view the Grafana: http://127.0.0.1:3000 JWM running for 9.769)
Y > TIMELINE 0

Ln31,Col1 TabSize:4 UTF-8 LF Java Layout:US. Ports: 20180, 20292, 39363, 9090, 9527, 10080, 4000, 20170, 40639, 9000, 3930, 8080, 8123, 821 [

umain o ®O0AO0 # share

20: playground gitpod summary

©2022 PingCAP N EJREBFTERF, FRIFMIGERF, BUERBIEAQATERALAENPEIFINERT, &
BEHl UREEIEA,
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