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1 FAREFMHES

AN B ANAEFALRERRER, SNRIENTioB ASRRERNME, HAEES 5T WALFRK, A
A §I{E %] 1£TiDB Kernel Development Guide SRIRENE 2TiDB FIMER{EER.

RFEMEFRRNAIERTos RFEME— NN, FEEREATOs HAE] A S HIMAYIH R U R ATREREEIHY
B)&;, FEt, EFEIELETEZE, BIREITEIZ 08 ZUEERE EF1ER,

LEgh, fRE BT L@ MR E RS 2= =) e B AUTIDB SQL FF & TE 4R 1R TZ,

1.1 TiDB Bt
E{RFBERTOR 2/, REE TE—LXxFrios FUBRERM—LEEZ T /ENH:

- [T EEMYIR T BToBMBEEEEARNKEB NN AALEFAEENSEZHEEENRAT A
EFRATETHNESTS.

- EI)RBRELIFIETOB M5 S, THRMETDE DHANIURESRENZOAG REMS,

- THREN R ST REM A,

1.2 TiDB BEAE
TiDB ZHNHRNESE, MAREFNESEENEEHMESIER, Ti0B HFIRAFEKIARAEMESIER,
X1t {RTETIDB %gﬁ'f—f CAG(E FI{E SR80 AR BB E 30: mysqQL) B —1%,

{RRTLAMERA BecIN FFR—NE %, & (EH BEGIN PESSIMISTIC ENMIBEFA B — P IEWMES, {FF BEGIN
"~ oPTIMISTIC EXMIEEA B —NMNEMES, MR, R covviT I2RXES, (fEM roLeack BRE

o

TiDB & J{RIRIE BEGIN FFAZ! coMMIT 2% ROLLBACK 53R [BIAYET BB AR FI1E, BEN7EXHREIAIETBIEaEER
I, SEEIBEM, BURIEIRTER LB FrEREE— 2,

BN ERRMESZE(t4, BENAEFERTE, RAERARNESIEIREEENAER P CAIERIAIE
comnIT BAIFMREIVFTE 1R, WRARENFAEFWNMAIE, BHEIEFEREWES

1.3 MAREFSTDBRENAT
TiDB EEFRE MysqQL tHiX, TiDB SZFFAZ L0 mysoL BIiEE 2 F1E, ELEEAREB7EY MysqL BEREEER STiDB 3R

B, MRIFHINARRFERSIEST PingcAp FIETSIERS, ABARIRER wysoL IEFinkE, EiY, tER
K2 0 =73 IR E £ o2 #5108 FE R,

FTiDB FE MysQL MY, BIRE MysqLiBiE, ELEARZ #3215 mysqL B9 orm th & TiDB,
14 ¥ RIENZ

- HRIEFFIE
- GEREIRENEY orM HESR


https://pingcap.github.io/tidb-dev-guide/
https://pingcap.com/zh/courses-catalog/back-end-developer/?utm_source=docs-cn-dev-guide
https://learn.pingcap.com/learner/course/600003/?utm_source=docs-cn-dev-guide
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« BUBEEARTINIRT
- BUBREA

. BUEIEEN

- BE

- 1Y sqL MEAE

- RPIFER

2 RIEHIE

2.1

{8 FA TiDB Cloud (Serverless Tier) ¥ ZE TiDB £EE8%

AETENBUMFIAR R R FAEEERTDB, {RIGEATIDB Cloud BIERFEEN— Serverless Tier E£8%, {EF
TiDB SQL EF i, AR, FEEIEMNROIFERFIZENHEUE,
EIMEEEAMTTEN EEENTiDB, BRI ZE5TiDB,

211

1.

2.

2145 B serverless Tier S28%

WMRARIERFETIOB Cloud IS, BFERTELLIEM.

{E FB{RAATIDB Cloud TKEE R,
ERE, BEIAFEA custers TIE,

. WFHEEMBIAF, TiDB Cloud S BTN IREIFER—A serverless Tier 5£8% Clustero, {REJCAERXMNENIASE

BEHITIRERIE, tWeJCABITEIE— N HTAEY Serverless Tier SE8%,
R (RABBIER— N TR Serverless Tier E28%, E#H1TUA T 121E:
1. B if Create Cluster,

2. Create Cluster DIHEIZKIAIER Serverless Tier, {RPICABIBEZEEEAER BN, EFETAK, AERiE
Create, {RHY Serverless Tier EEEFIS T 30 # /G GBI TTEE,

AL ERERRN, EARHREIE, ARREE LA connect i, BHERIHEE.

EXEER, EREAFEMERSNNRERAHRENNANERFFH, THEREROTRE
BA mysqL & P i Bl

i Create password 4EPFEN RS, £MMNZBASBAETR, FAILEREHEZERT, MRRERE
root ZHY, {REFLEEEDISE.

JEI-¥
TEIEHZE serverless Tier SRR, IFBRLEAF BN LARHERRSISEERFR. F
B] AZETiDB Cloud P BRI FIREESER,


https://docs.pingcap.com/tidbcloud/select-cluster-tier#serverless-tier
https://docs.pingcap.com/tidbcloud/select-cluster-tier#user-name-prefix
https://en.pingcap.com/tidb-cloud
https://tidbcloud.com/free-trial
https://tidbcloud.com/
https://tidbcloud.com/console/clusters
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- BERRRWsQLEFIR, BEFECHRFAR, BUTPRER.

4 Fmacos IRIER G, WRIRIEB LI Homebrew, TEEE Homebrew B MIF{TE IR,

brew install mysql-client

ERRTMGLITRaLT, SEAMTER:

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/1lib"
export CPPFLAGS="-I/opt/homebrew/opt/mysql-client/include"

BIETEPHLLT (FLTHEESIEAXEAR X, BUaGLTHLE):

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

SERE, EMZEEXY (FIE0 ~/.zshrc), HIIE MysoL BPIRREREMI:

source ~/.zshrc
mysql --version

MEAR SRR AN a4t -

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

WF Linux IRYER S, THEBA centos7 Joffl:

yum install mysql

SR, BHIE MysQL EPIRE A RRMIN:

mysql --version

MEAR SRR ANCA T B4 -

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

BT 1 THREIMNERFN R,

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



https://brew.sh/index_zh-cn
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R

« TEXE$E Serverless Tier SE8¥0Y, WIEFR TLS &,
o WNR(RTEEZERNEZ (o), O] [H)15E TiDB Cloud Serverless Tier EERF EZ RIEIERIFEEFZEE,

24517 — T {R7ETIDB Cloud FHIRIEE— /N sQLIE:

SELECT 'Hello TiDB Cloud!';

RFE RIS :

NRIRAIEFRE H SR — 3, RRIRELEETIOB Cloud ERLINHEIT T sQL &AL,

2.2 {EFATiDB AIIEMINE sqL
AREEEENATiDB FIERINE soL BIER A%,
221 TEFFWAZEI

BIRARIME &R TioB 558, BARERE, 15SF(EH TiDB Cloud (Serverless Tier) ¥ TiDB 2B REBIE— 1
Serverless Tier ;'éﬁo

222 EARsQLIRE

EE:
e AL ST A4 5 | BB F+ B BT SXAEAAY sl EAIE(E, (R EEFIELEXEKENE2@E. RA
B9 sqL EXRIREEE,


https://docs.pingcap.com/tidbcloud/secure-connections-to-serverless-tier-clusters
https://docs.pingcap.com/tidbcloud/secure-connections-to-serverless-tier-clusters
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R INERETioB EEBf 2 5, {ERILATETIDB FRIIIT SQLIBA) T, B JITiDB 3RE MysQL, {REJLAER MysQL & ik
EiETDB, FHEAZ BN FRJCAEIEMNIT MysqL B4,

sQLE— I JFEIAMIES, ERNIEERAFSHEERENAR, TEGRE—MEAIES, HRERRIESH
BEHITWIE, AXHEMNBEARR sqL 2, TEM sQLiBRIYIFR, SMTiDB sqQL 1B/ A1¥/E,

SQUIES BHETRIBINAEXI S AL AT 89 4 NER 5D

* DDL (Data Definition Language): BIBEXBE, AREXBIBENSR, BIEE. &k HENRSIE
* DML (Data Manipulation Language): WIBRIFIBS, FKREBENLSHEXMIER.

* DQL (Data Query Language): BIRERES, FREBEESTFAHEIDR,

+ DCL (Data Control Language): HUBIZHIES, FAREXIARINPEMZLE 5!,

LR, FZEME ove # oqL, BIBURIRIFIESHMBEEIRIES. HRIPHEIESE oL EAIEELTIDB SqL
BREREBESER,
224 DML BURIRIEIBS

BURIRIFIES ] STUBURRIIEHICY.
{£F INSERT B RIARABARICR, FIa0:

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

{E£R INSERT BRI RAIBA B SN FRREUEMRICR, FIa0:

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

{£F3 upDATE B RIEAIRAEXRICKAVER T FEREURE. Fl40:

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

{£F3 pELETE IBRIAIRAMPRER S RICK, FIU0:

DELETE FROM person WHERE id=2;

-

FE:
UPDATE F DELETE I2EUNR AT WHERE I8 R 2 R FITIRIE,


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

BIBEEERESREA - I RISIMRPRRLBEZNRIET, BERUSHARMNZOLAR.
R sELECT BRI RBRALIE, FIu0:

SELECT * FROM person;

1E SELECT e EM EEEBII5R, FIun:

SELECT name FROM person;

1 rows in set (0.00 sec)

{£F wHERE F 6], WRIBIERHITRENSRHIIFEEEERE, FI90:

SELECT * FROM person WHERE id < 5;

3 wPFERF

3.1 TiDB # Golang B 88 crUD N FRTEF

A RIS R R U0 EI{E FA TiDB F1 Golang A& — MBI crRuD N TR,

=
3 .
IE =W

W EHGolang 1.16 LA LR A 17TiDB BN FHFEFHIRE .,

311 ¥ Bai{REYTIDB 5EEE

EKBENBTios EEH BTN A%,
BI3E serverless Tier EE8%,

fRP] CABRE — /N At poTios S2E¥ 2K IETURYTIDB 5R8F, (FHALTR], B5S:

. EREBAMN K TiDB S
- EREIFITiDB EEEE
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ETcit WFECEMF AR : EMILI
ZIMEREMEENE, FiEidnve SBENILEE,

312 F2%: FFREREE

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

L BT FFR LR 1T Golang ORM J7 GORM,  EALIE LA v1.23.5 KR A3 1T 5 AR,
HE—THTERTIBEZMN TR, REATRIEBEA:

package util

import (

"gorm.io/gorm"

// TiDBGormBegin start a TiDB and Gorm transaction as a block. If no error is returned, the
'~ transaction will be committed. Otherwise, the transaction will be rolled back.
func TiDBGormBegin(db *gorm.DB, pessimistic bool, fc func(tx *gorm.DB) error) (err error)
{ session := db.Session(&gorm.Session{})
if session.Error != nil
{ return session.Error

if pessimistic {

session = session.Exec("set @@tidb_txn_mode=pessimistic")
} else {

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

}
if session.Error != nil
{ return session.Error
b
return session.Transaction(fc)
}
HABF gorm :
cd gorm
HRGMWUWTATR:
F—— Makefile
F—— go.mod
F—— go.sum


https://github.com/pingcap-inc/tidb-example-golang/tree/main/util
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L—— gorm.go

HA, gorm.go & gorm XNRAIFEFBIFEIR, EF gorm BY, FEIRT go-sql-driver/mysql, gorm FEilR 1 CIERELE
FEEER, FREFIBEEZESRNAT, ETHRTRENRIE, WAautoMigrate, EARITRE) crub F, HRKAIE
LTRIBE,

Player REUBLEMIK, WEIBEREIZEFANMET, Player B NEMEINNE player RIV—NFER, 18I
F go-sql-driver/mysql, gorm B Player BUBLEMIKA T LA gorm IRIHFEZSHIEE, MMATHU "gorm: "primarykey
' ;type:VARCHAR(36);column:id"" BY;E#E, FRIERMEIXZA,

package main

import (
"fmt"
"math/rand"

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

"gorm.io/driver/mysql"
"gorm.io/gorm"
"gorm.io/gorm/clause"
"gorm.io/gorm/logger"

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

func (*Player) TableName() string
{ return "player"

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

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

// 2. Run some simple examples.
simpleExample(db)




// 3. Explore more.
tradeExample(db)

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

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

db.Clauses(clause.OnConflict{UpdateAll: true}).Create(player1)
db.Clauses(clause.OnConflict{UpdateAll: true}).Create(player2)

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

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

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

if err := buyGoods(db, player2.ID, player1.ID, 10, 500); err == nil
{ panic("there shouldn't be success")

// 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.

bulkInsertPlayers := make([]Player, 1919, 1919)

total, batch := 1919, 114

for i := 0; 1 < total; i++ {
bulkInsertPlayers[i] = Player{

P PingCAP
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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 1= nil
{ panic(err)

return db

func buyGoods(db *gorm.DB, selllID, 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.lLocking{Strength: "UPDATE"}).
Find(&sellPlayer, "id = ?", sellID).Error; err != nil
{ return err

if sellPlayer.ID != sellID || sellPlayer.Goods < amount {
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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, selllID).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

1))

&5/ go-sql-driver/mysq| Bt, BHEHEAER sqldriver:

cd sqgldriver

HRGMWUWTAR:
F—— Makefile

F—— dao.go

F—— go.mod

F—— go.sum

F—— sql

| L—— dbinit.sql
F—— sql.go

L—— sqldriver.go

HM, dbinit.sql AEIRRYIALIES:

USE test;
DROP TABLE IF EXISTS player;

20



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

PRIMARY KEY ("id")

)i

P PingCAP

sqldriver.go = sqldriver XANRGIFEERRER, ER T 5 MySQL mixGRsE, B, FEEVHRE— MySQL
MYBIEIRBIR do, err := sql.Open("mysql”, dsn), BALti%#zZE Tios, FHEHERE, BA dac.go FHI—RIIF

%, AREERENR, #ITIEMNESFRE.

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)
9]

func simpleExample(db *sql.DB) {
// Create a player, who has a coin and a goods.

err := createPlayer(db, Player{ID: "test", Coins: 1, Goods:

if err != nil {
panic(err)

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

21
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// 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.
player1 := Player{ID: "1", Coins: 100}
player2 := Player{ID: "2", Coins: 114514, Goods: 20}

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

if err := createPlayer(db, player1); err != nil {
panic(err)

}

if err := createPlayer(db, player2); err != nil

{ panic(err)

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

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

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

if err := buyGoods(db, player2.ID, player1.ID, 10, 500); err == nil
{ panic("there shouldn't be success")

22



// 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 1= nil
{ panic(err)
}
defer db.Close()

runnable(db)

P PingCAP

e, #R—1MATERTosEESMIT A, mEUTNIBERA:

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
}

23
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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 —RIVRIBAVRIETT A, ARWRBBIENS AT, XHERAFFHFZOERS.

package main

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

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

type Player struct
{ ID string
Coins int
Goods int

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

—_

return err

24
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// 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
b

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

b
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
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// bulk-insert players
func bulkInsertPlayers(db *sql.DB, players []Player, batchSize int) error
{ tx, err := util.TiDBSqlBegin(db, true)
if err 1= 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 I=
‘- nil
{ tx.Rollback()
return err

}

}

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

}

return nil

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

{ count := 0

rows, err := db.Query(GetCountSQL)
if err != nil {
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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(sellID)
if err != nil {
return err

}
defer sellRows.Close()

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

}
sellRows.Close()

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

27



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

}
defer buyRows.Close()

if buyRows.Next() {

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

I
—

{ 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(UpdatePlayersSQL)
if err != nil {
return err

}
defer updateStmt.Close()

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

}

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

}

return nil

err = buyExec()

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

} else {
tx.Rollback()

'trade success'")
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return err

func playerToArgs(players [1Player) [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 CreatePlayerSQL + strings.Repeat(",(?,?,?)", amount-1)

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

return players

sql.go FTEFM Y sQLiBRIINE =,

package main

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

313 3w BITREE

FRESNBRBINGITH
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3131 SB3LFE 1885 go-sql-driver/mysql TRAJIEIL

o —
PE =W

7E Gitpod Playground B9 52 11 Gorm: IREFL IR IR

FEFIIBNLE,

=z,
IE =W

= Gitpod Playground s go-sql-driver/mysql: MRt

{858 go-sql-driver/mysql B, FEFEMFVBHCEIEER, BRAMBERLIET nysql-client, BERAARIMNERE, 7]
BIE1E sqldriver BRTFIB1T:

make mysql

HEEMIT:

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

EIRNMERAMEEE, HARLRmysql-cient, IFEEEFRIFAIEEE, FEBIT sql/dbinit.sql XHAHFREY sqL 1
’ET_’O

3.1.32 3455 2584 TiDB Cloud BIXSE

£ {R{E FATIDB Cloud Serverless Tier 5£8%, S gorm.go N dsn S¥E:

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

EARIEERIZERE S 123456, TMHE M TiDB Cloud Serverless Tier EEEFEINR P EIREREEE RN

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

ABLMERERIYE mysql.RegisterTLSConfig 1 dsn BBk J9:

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

19

dsn := "2aEp24QWEDLQRFs.root:123456@tcp(xxx.tidbcloud.com:4000)/test?charset=utf8mb4&tls=register
'— -tidb-tls"
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= {R{EFTIDB Cloud Serverless Tier 528%, B[X sqldriver.go A dsn SEA1E:

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

ERISTEIIZRE H 123456, TMEM TiDB Cloud Serverless Tier EEEXEIHR PERIREIEEE R

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

A UERERIAE mysql.RegisterTLSConfig F dsn BB Y :

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

)

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

3133 FE3ITFE33ED: BIT
1B1T make all, XU TEMEENES:

. *’@E:i&ﬂ?”(make build): go build -o bin/gorm-example

1Z{T(makerun): ./bin/gorm-example

Rt m] BA BRIz

17X N make AR S HRER L,
BT make all, X2

AT = RMERAS:

« B R (make mysql): mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql
« M8 3l (make build): go build -o bin/sql-driver-example

« iIZ{T(makerun): ./bin/sql-driver-example

R E] LB IMIETTIX =M make L THRER L,

3.1.4 B4y THERHIL

GORM FliHR%E
go-sql-driver/mysql PB4
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32 {EH Spring Boot ¥ ETioB M FHIEF
REFZ @R B R U0{n]{sE A TiDB A% Spring Boot Web N FBTEF, {EFH Spring Data JPA #RIR{E Jo £HE /510 8E SIAVAE
28, bR BIEF RIS € ERI {EGithub T &,

X — MR TR ERestful APLFIRBIN BT, BR 7T —/MERTDB EAHBIEENIBF Spring Boot [5if
BRSS. ®iITTUTERE, AFERE— X!

XR—MRTFEXNGF, BMIREENEMN: ST coins ML goods, BENMAREBAE—IF
E2id, {FRIMRIE—IRR, MRESHHRMNEVRFZENEALT, AIABBHENR S,

{REJCARALER I AL, MEBCHNAERF.

[ESNVE

HE T FEEFLIMERE spring Boot #4 i TiDB N FTEF, TNECEEMMINE, BEEITiDB
88, FREEMLEITME, REE— Mk,

WMEFIRIN

321 1% BENfREITIOB 5EEF

ATIENBTiDB EREM BN A%,

BIEE serverless Tier EE8%,

{RETCASRE — N AN AYTiDB SEEf s IE TN AUTIDB 28, FAT 1, BSE:
- EREARMMIATiDB EEEE
- ZRE IEZ(TiDB 558

EFGcit MR ENA LR : MEHMILIE

ZIMES BN ERE, Fi@idrive HENMIXERE,

[ =

322 28 BEDK

BEMREYTEMN LT £ FZ 38 )ava Development Kit (DK), X 2 Java FF &I T B, Spring Boot X $¥Java hRZ 8
BAL EBY)DK, EATF Hibernate AR ANHILRER, HETF(E A java ARAS 11 LA _ERY)DK,

R5IN FAFE  [EIRY 3745 Oracle JDK 01 OpenyDK, BETTIERE, AEIZIF(ERIRZA 17 BY Open)DK,
323 3% T Maven

IE RGN FAFZ R 2 Maven SREIE N T2 R RYMREAIN, Spring STH5HY Maven RRASJ9 3.2 BA L, fEAMREIEIER
, HEERAISRIRMIZERZER Maven,

XEBLEHARSITE R Maven BUE:
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P

* macOS & z<:

brew install maven

« ET Dpebian A Linux Z1ThHR EZ3X (9 Ubuntu 55 ) :

apt-get install maven

« E F Red Hat B9 Linux R 1ThR E &3 (U Fedora, Cent0s 3§ ):
- dnf BIEEIE 2R

dnf install maven

- yum BIETEES

yum install maven

Hith&RT5i%, EEE Maven B 73X,

324 B4 FRENAEAREFRRE

#iY:
MRBHELBFE N EXRABRKBNZEEER, MEFRENE, sISEEHEEKH
:.:EI%;F(—I?:)—’HO

15 N E e FE IR I RD EE pingcap-inc/tidb-example-java, FFi#E A2l B 3K spring-jpa-hibernate 1,

325 s BITHNRER

BRI ITREARRRE, BeEm— Webf‘“Fﬁ’&F— Hibernate Y TEZBE test AR EIRER—NKR player_jpa.
U0 SR 1R [a) B2 FA #2 /5 A Restful AP & 1% 1.5122 BREGSETOB KB LIBITHIEES S,
WMRMFE T HEEXINAEFREMNIFEAEE, TSRS ERD

3251 SB555 138B8%: TiDB Cloud Bi{S

£ {R{EF TiDB Cloud Serverless Tier 528%, SErX application.yml ( ifF src/main/resources ;) *F spring.

. . L 3 .
'~ datasource.url, spring.datasource.username, spring.datasource.password fJES%]:

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

E{RIZERIZIE F 123456, MELM TiDB Cloud Serverless Tier SEBEEIR REZIHEIZEE R

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

AL NS ER N

spring:
datasource:
url: jdbc:mysql://xxx.tidbcloud.com:4000/test?sslMode=VERIFY_IDENTITY&enabledTLSProtocols=
'— TLSv1.2,TLSv1.3
username: 2aEp24QWEDLQgRFs.root
password: 123456
driver-class-name: com.mysql.cj.jdbc.Driver
jpa:
show-sql: true
database-platform: org.hibernate.dialect.TiDBDialect
hibernate:
ddl-auto: create-drop

3252 ZFEs5HFE 280

FTHLRIH, #HA tido-example-java/spring-jpa-hibernate fCHB/RIEIE F:

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

3.2.5.2.1 {EF Make MEHITIT (HETEF)

make

32522 FIIMEFHIE!T

HEFIRER Make HNHITHEFFIZTT, SR, SRFEFNHITHE, BREBUTSERZEDSBIT, AIE
2IERIMES

BIREETFFHITEL
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mvn clean package

IBITR RFEF Y)AR X5

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

3253 BsSTEIEH: B
HBENREIHD RN TER:

/INN /' () VAV

(G Qo Wy I B B R VA A A A
A VAR & B U [ I T B O S B D D B B
[ IR S Uy Dy [ DN VA A s
=========|_|==============|__ /=/_/_/_/
:: Spring Boot :: (v3.0.1)
2023-01-05T14:06:54.427+08:00 INFO 22005 --- [ main] com.pingcap.App
'— : Starting App using Java 17.0.2 with PID 22005 (/Users/cheese/

' IdeaProjects/tidb-example-java/spring-jpa-hibernate/target/classes started by cheese in /

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

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

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

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

'~ RepositoryConfigurationDelegate : Finished Spring Data repository scanning in 17 ms.
' Found 1 JPA repository interfaces.

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

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

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

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

"~ 1.1/] : Initializing Spring embedded WebApplicationContext
2023-01-05T14:06:54.865+08:00 INFO 22005 --- [ main] w.s.c.

' ServletWebServerApplicationContext : Root WebApplicationContext: initialization completed

'~ in 421 ms
2023-01-05T14:06:54.916+08:00 INFO 22005 --- [ main] o.hibernate.jpa.internal.util.
' LogHelper : HHH000204: Processing PersistenceUnitInfo [name: default]

2023-01-05T14:06:54.929+08:00 INFO 22005 --- [ main] org.hibernate.Version

!

— : HHH000412: Hibernate ORM core version 6.1.6.Final
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2023-01-05T14:06:54.969+08:00 WARN 22005 --- [ main] org.hibernate.orm.deprecation
— : HHH90000021: Encountered deprecated setting [javax.persistence.sharedCache.
' mode], use [jakarta.persistence.sharedCache.mode] instead
2023-01-05T14:06:55.005+08:00 INFO 22005 --- [ main] com.zaxxer.hikari.
' HikariDataSource : HikariPool-1 - Starting...
2023-01-05T14:06:55.074+08:00 INFO 22005 --- [ main] com.zaxxer.hikari.pool.HikariPool
— : HikariPool-1 - Added connection com.mysql.cj.jdbc.ConnectionImpl@5e905f2c
2023-01-05T14:06:55.075+08:00 INFO 22005 --- [ main] com.zaxxer.hikari.
' HikariDataSource : HikariPool-1 - Start completed.
2023-01-05T14:06:55.089+08:00 INFO 22005 --- [ main] SQL dialect
— : HHHO000400: 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
2023-01-05T14:06:55.332+08:00 INFO 22005 --- [ main] o.h.e.t.j.p.1.
' JtaPlatformInitiator : HHH000490: Using JtaPlatform implementation: [org.hibernate.
'~ engine.transaction.jta.platform.internal.NoJtaPlatform]
2023-01-05T14:06:55.335+08:00 INFO 22005 --- [ main] j.
'~ LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for
'~ persistence unit 'default’
2023-01-05T14:06:55.579+08:00 WARN 22005 --- [ main]
' JpaBaseConfiguration$JpaWebConfiguration : spring.jpa.open-in-view is enabled by default.
'~ Therefore, database queries may be performed during view rendering. Explicitly configure

' spring.jpa.open-in-view to disable this warning

2023-01-05T14:06:55.710+08:00 INFO 22005 --- [ main] o.s.b.w.embedded.tomcat.

' TomcatWebServer : Tomcat started on port(s): 8080 (http) with context path ''
2023-01-05T14:06:55.714+08:00 INFO 22005 --- [ main] com.pingcap.App

'— : Started App in 1.432 seconds (process running for 1.654)
A&, RN BAERERIE 5 AL omcat BRI T —4 :
Hibernate YEJJJ ORM, HikariCP YE OB EEEIZMAYSEIL, 7T org.hibernate.dialect.TiDBDialect YE %X

BERS. BolfE, Hibernate BIBRHEFECIE TR player_jpa, KRIFF player_jpa_id_seq, EBMNIIRE,
HEIFT 8080 im M, IFOMEE HTTP BRS3,

MR T B XINAREFICEIIFAES, FTSHAHIE T HRSILAT,

326 6 HTTPIEK

TR AERFGE, (Re]UEE5RIARHEAE http: //1ocalhost: 8000 [E/FIRFEF&RIE HTTP IR, TEHIFLW
— L RBIERRIE R A E AR AR S5,

1. BEENHE Player.postman_collection.json £ A Postman,
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P PingCAP

2. &G Collections > Player SE|FT/R

2 My Workspace New Import

000

8§ + =

Collections
v Player
ooo Create
APls
GET GetByID
=) GET GetByLimit
Environments GET GetByPage
GET Cout
)
Mock Servers PUT Trade

1: postman import

3. RiZFEK:
o NI
B Create #7325, iy Send 3%, &i% PosT AiZZUAY http://1localhost:8000/player/ &K, R[E{E
FIEINRETZR AN, TERR 1,
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Create +  ooe No Environment v
Player / Create v 000 Ve =
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

i [

2 {

3 "coins": 100,

4 "goods": 20

5 ¥

6 1 T

Body Cookies Headers (5) Test Results @ 2000K 117ms 165B Save Response v
Pretty Raw Preview Visualize JSON v = O Q
1 i T

2: Postman-Create

- EADREMKER

= i GetByID #5755, = send $&5H, &i% GET FXTUHY http:

BRI 1 HWEREE,
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GET GetByID + oo

Player | GetByID

Copy link to request

GET http://localhost:8080/player/1
Params Authorization Headers (6) Body Pre-request Script Tests
Query Params

KEY VALUE

Body Cookies Headers (5) Test Results

Pretty Raw Preview Visualize JSON v =
1 d
2 "Id*: T,
3 "coins": 100,
4 "goods": 20
5 h

Settings

®

3: Postman-GetByID

——

« A Lmit HEFKEIKRER

P PingCAP

No Environment v
v 000 Z NE
Cookies
DESCRIPTION 000 Bulk Edit
200 0K 145ms 195B Save Response v

© Q

= GetByLimit FREF, saih Send ¥%#H, &iX GET AZZUHY http://localhost:8000/player/limit/3 15

K, REMEARS 3 MiRIERIIR.
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GET GetByLimit + 000 No Environment v
Player / GetByLimit v oo Z =
GET v http://localhost:8080/player/limit/3
Params Authorization Headers (6) Body Pre-request Script Tests Settings Cookies

Query Params

KEY VALUE DESCRIPTION ooo  Bulk Edit
Body Cookies Headers (5) Test Results @ 2000K 103ms 261B Save Response v
Pretty Raw Preview Visualize JSON v = ) Q
1 [d I

2 1

3 *idv: 1,

4 "coins": 100,
5 "goods": 20
6 5

7 i

8 *id": 2,

9 "coins": 100,
10 "goods": 20
1 5

12 i

13 14" 3;

14 "coins": 100,
15 "goods": 20
16 ¥

i
~
(=]}

—

[&] 4: Postman-GetByLimit

- NIGABIRER
miEGetByPage I, maih Send &iH, &3iX GET FSTUHY http://localhost:8080/player/page?index
' =0&size=2 iBEXK, RENMEMindex n 0MITT, BB 2 MARERTIR, I, EBETHIE
B, tiRBE. S, SGHIFS
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GET GetByPage + oo

Player /| GetByPage

GET v http://localhost:8080/player/page?index=08&size=2
Params @ Authorization Headers (6) Body Pre-request Script
KEY VALUE
index 0
. size 2

Body Cookies Headers (5) Test Results
Pretty Raw Preview Visualize JSON v =
1 i
2 "content": [
3 {
4 idhy 4,
5 "coins": 100,
6 "goods": 20
7 },
8 1
9 ;v 2
10 "coins": 100,
11 "goods": 20
12 3
13 1,
14 "pageable": {
15 "sort": §
16 "empty": true,

5: Postman-GetByPage

- SREUTR A

P PingCAP

No Environment v

v e d =

Settings Cookies

DESCRIPTION cco  Bulk Edit

@® 2000k 106 ms 542B Save Response v

B Q

—

M count #REE, M Send 3%5H, &iX GET AZZUHY http://1localhost:8000/player/count TEK, IR

E{ERIE L.
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GET Cout i 000 No Environment v
Player / Cout v 000 Va =
GET v http://localhost:8080/player/count
Params Authorization Headers (6) Body Pre-request Script Tests Settings Cookies
Query Params
KEY VALUE DESCRIPTION 000 Bulk Edit
Body Cookies Headers (5) Test Results @® 2000k 80ms 165B Save Response v
Pretty Raw Preview Visualize JSON v = ) Q
1 4
6: Postman-Count
- MIERRS
M Trade $R%5, i Send #REH, &3% PuT iZZUAY http://localhost:8000/player/trade iHK, &K
Fhr Y —o= STI- S Fy = S * . N
S AESZIFRID sellld, WEITZK D buyId, MKEIMEIE amount AR KBFEE T & price, B
M S = > s — = T I A *# =] < -
EEARZREMY., HHREZMREVAR. BWEMRED A BEBIEEHRRN, RSFTM
I, AEAFHEESSRKIE, F1ERRNWEMNENERNIERL
PUT Trade + 999 No Environment v
Player | Trade v 000 / =
PUT v http://localhost:8080/player/trade
Params Authorization Headers (8) Body @ Pre-request Script Tests Settings Cookies
none form-data @ x-www-form-urlencoded raw binary GraphQL
selllD 1
buyID 2
= amount 10 X
price 100
Body Cookies Headers (5) Test Results @® 2000k 54ms 168B Save Response v
Pretty Raw Preview Visualize JSON v = ) Q
1  true

7: Postman-Trade
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T E{E A curl 1K AR S i,

- NI
{£F PoST 7378 /player U &RIXTERRIENMINZR, FHIg0:

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

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

XEERA)soN FEREREHTRE, RRFELIZ—NEME coins J9 100, LTI goods 9 20 IR, iR
EEREIRIIRER:

1

- EADFEMKRERS
{3 GET 737408 /player I mAZERKIKBMMRES, Lboh, TEEERREZ LLAHMRM D S5, B
/player/{id}, I3, TEIEXK 1D Jo 1 KUETSRAT:

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

R[EME JD 71 FEIRAVER:
{

"coins": 200,

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

- {EA Limit {tEFREITKRER
{3 GET 757400 /player/limit M ARIZFBRFREIMKRES, b, TEEEHRZ LLEHRHIEENY
MFREEMEE, B /player/limit/{limit}, I, EIBEKFES 3 MRS ER:

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

REMERITREERITIZR:

[

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

.

{
"coins": O,
"goods": 30,
"id": 2
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"coins": 100,
"goods": 20,
"id": 3

[

B’ PingCAP

N TGRHGRRIER

R GET 7374[8) /player/page iR IXBRRATIHAIIMKRER. SIMIEEER urRL S8, HINE

BKITHEFS index 70, BIIGKNBEKE size B 207:

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

REMER index 9 0 KIBT, IR 2 MARERIIR, LI, EE

BZTHIUER, RBE. ST

EEHIFR%,

{

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

1,

"empty": false,
"first": true,
"last": false,
"number": 0,

"numberOfElements": 2,

"pageable": {
"offset": O,
"pageNumber":
"pageSize": 2,
"paged": true,
"sort": {

"empty": true,
"sorted": false,
"unsorted": true

H

"unpaged": false

H

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

« FREVTZRANE
{EF8 GET 737%[8) /player/count i s &IETERKKIHKEITR N

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

REMERGIR AN

4

- IRRS
f£F3 PUT 737£[8) /player/trade inm RIXTERRAEIMKREAIZR S, FIU0:

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"

XEBEF Form Data fE AISBHIETE, RARESZMFKRIDsell1d J 1. MWELITKID buyId A2, LY
£ amount J3 10, WASEEFEE M4 price 79 100,

REEANRZREMI:

true

HHMERMREMAR. BEMRENTERBURERRN, XSFANI. FEBATHIEESSEK
iE, A"EBMRMEDREVERNE.

FFEMIK, FRETLAER request.sh IR &IZLA T EK:

. BIAEIE 10 BInX

FREUD o1 METRIER

FRZEZ 3 BHIRERIER

FREY index J9 0, size 2 BI—TIIIHREE

SREITZR S AR

DR 1IREAELT, DA 2MIRIEABES, WX 107G, #HEE100EM

-

S A T o

{6 make request B% ./request.sh GpIBTILHIA, BITERITFIR:
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P PingCAP

> 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},{"1d":2,"coins":0,"goods":30},{"1id":3,"coins":100, "goods" :20}]

get first players:

{"content":[{"id":1,"coins":200,"goods":10},{"id":2,"coins":0,"goods":30}], "pageable" : {"sort": {"
' empty":true,"unsorted":true,"sorted":false},"offset":0,"pageNumber":0, "pageSize":2, "paged

I

I

— ":2,"empty":false}

get players count:
14

trade by two players:
false

— ":true,"unpaged":false},"last":false,"totalPages":7,"totalElements":14,"first":true,"size

— ":2,"number":0,"sort":{"empty":true,"unsorted":true,"sorted":false}, "numberOfElements

327 SKIAETS

NN BRGINAREFINE PRIAH,

3271 R

KRBIMBEIAREB RN TR (R T BFSIERENES ):

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
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| | L—— PplayerRepository.java
| L—— service
| F—— PlayerService.java
| L—— impl
| L—— PplayerServiceImpl.java
L—— resources
L—— application.yml

B

- pom.xml AFBATINER Maven BBE, TNIKE, ITEE

* application.yml AR TIEMAFEE, MBEERLL, =18, EANBEERSS
« App.java RIIERIAO

« controller EINENIMREE HTTP EOME

. service BB XMIEO5125ENE

« dao RIME LM S BUREEZF TR BIERACHE

3272 BEE
KTGEENA pom.xml XA Maven BEEE, 2 application.yml XHHFIEFEE,

3.2.7.2.1 Maven iBE

pom.xml X4 Maven BB, EXHANFERRTIER Maven {k#1, FTB7%, FTERIERS, RETIETEIEME
Ef=HEFX— T REZMEEXHREMRE, SR, LATERSEHZERNINERER,

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
'~ instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd/maven
' -4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>3.0.1</version>
<relativePath/> <!-- lookup parent from repository -->
</parent>

<groupId>com.pingcap</groupId>

<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>
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P PingCAP

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

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

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

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

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

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

</dependency>

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

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

</project>

32722 BAFERE
application.yml ItWECE XA T BFECE, WNBUEEMNUE, %10, FERMBEERSE.

i

spring:
datasource:
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url: jdbc:mysql://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

IR EEN AvamL gk, HH:

« spring.datasource.url: BUIEEEIEERY URL,

+ spring.datasource.url: BIRERF A,

. spring.datasource.password: FIBEZME, WINRZ, FEREMIER,

+ spring.datasource.driver-class-name: BUREWDN, Ak Tioe 5 MySQLﬁg. ML ER S mysq|l-
connector-java 1& ERCHYIRENZE com. mysql.cj.jdbc.Driver,

+ jpa.show-sql: J9 true B 4G FTENPAIBITAY SQL,

+ jpa.database-platform: EFKIBIEETS, LALEET Tios, BRAEETBLS, IR, WHSHE
6.0.0.Beta2 hRASSHY Hibernate PARIERE, HFEMKBIRA,

« jpa.hibernate.ddl-auto: UEALEIRR create-drop B EERFHBHEIER, BHMMRR, S27ELE
IMRER, BUtAHREIER, FERENHMEIIEELIE, FLLIERE T LD,

3273 AOXH
AAXH App. java:

package com.pingcap;

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

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

ANOZELEERER, B9, B—springBoot N FATE 7 VAR /ERC B fE(@SpringBootApplication](https://docs.spring.io/spring-
boot/docs/current/api/org/springframework/boot/autoconfigure/SpringBootApplication.html), EXFHESR, BEH Spring

Boot B 73 X F4 A AY[Using the @SpringBootApplication Annotation](https://docs.spring.io/spring-boot/docs/current/reference/html/using-
spring-boot.html#using-boot-using-springbootapplication-annotation), P&/, f8F ApplicationPidFilewriter fETEFF /B
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ohdFER, BT —18 5 spring-jpa-hibernate.pid B4 PID (process identification number) 344, BT M IMER{EFLL
PID X4 X AL R FFE R,

3274 BUREHEARE
WIREZAZE, Bl dao B, WM THIENRNEBEAK,

32741 SEAENR
PlayerBean. java MXHRSENR, XPNWRWR T HIEERN—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")
@SequenceGenerator(name="player_id", sequenceName="player_jpa_id_seq", allocationSize=1)
private Long id;

/**

* @Column field

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

public Long getId()
{ return id;
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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;

XEEIUEER, KAKPBRSIIM, XLERFLAT Hibernate EIIMIER, FUGIE STIREFNR:

+ @Entity AR PlayerBean @ —NSEIRE,

« @Table fEAERREME name 1FLESCIRZEFNR player_jpa KEBX,

- @Id FERRLEE R EX R EHT,

+ @Generatedvalue TRNBEMEMIZINIVNE, MARFMRE, FEREM generator IBELEMEINIBITR
player_id,

- @SequenceGenerator FRBA— MERFIIBVERMES, EREHEBEM name FRBA4EREERIAMJ0 player_id
( 5 @Generatedvalue FIEEMBMERIF ). MEERFHEEN sequenceName IEEIBEFF
HBaM, &E, ERFMEM allocationsize FEAFRIIFIZ KA 1,

. @Column FEBNFABBEIERIR R player_jpa BI—7!, {ERAEHERM nane HEB I RAYFI R,

3.2.7.42 TRgE

RTHRBUEER, spring B TR {EHRepository #[1, (& Repository B FREO, X /NMEOMET R — N UE
EXWSR, B8, LENESMEEI—NRE, PA SR —LEHIAYT5E, tbalinser, Sk{ERAEREM 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;
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import org.springframework.data.repository.query.Param;
import org.springframework.stereotype.Repository;

import java.util.List;

@Repository

public interface PlayerRepository extends JpaRepository<PlayerBean, Long> {

/**
* use HQL to query by page
* @param pageable a pageable parameter required by hibernate
* @return player list package by page message
*/
@Query(value = "SELECT player_jpa FROM PlayerBean player_jpa")
Page<PlayerBean> getPlayersByPage(Pageable pageable);

/**

* 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 :1imit", nativeQuery = true)
List<PlayerBean> getPlayersByLimit(@Param("limit") Integer limit);

/**
* query player and add a lock for update
* @param id player id
* @return player
*/
@Lock(value = LockModeType.PESSIMISTIC_WRITE)

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

PlayerBean getPlayerAndLock(@Param("id") Long id);

P PingCAP

PlayerRepository ¥iRE T spring AT JPA BB 150 FR{EFBYIE D JpaRepository, {3 equery j¥fi#, =ik
Hibernate Itb3E O ANRISEIREE, TELLAMER T HMHEEIEDANIEL, HF, &0 getPlayersByPage HHIE
HERIERIR — M Hibernate i 9 HQL (Hibernate Query Language) B1&;%, & getPlayersByLimit FR{EH
HREERY sqL, EEMA sQLiBER, FTERF equery RIEMESE nativeQuery 1% E Ftrue,

7E getPlayersByLimit jEfEAY SQLAR, :limit 7E Hibernate FIRFF NAp RS, Hibernate EIRB MBI I FH

HIMAEREONNSE, (RIEEIAGER eParam KIEESEHARMBMATFIEA,

fEgetPlayerAndLock fh, {EMH T NERE@Lock](https://docs.spring.io/spring-data/jpa/docs/current/api/org/springframework/data/jpa/repos

L REFS BRI AME RS BHATTHIE, MFETWESEMBESL N, AJEBFEAHESE, LR eLock X
A5 HoL FEEE(ER, SMNHERF=ERIR, SR, MRFFEEEER squATHE, FTERERERSESH

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

E#E(F A sQL Y FOR UPDATE RIEHN%I, Rt el@IiLTiDB SELECT 2 14 B ITE I RERMIRIEES],

3.2.75 BB
BAESCIE, Bl service 8, N TIMASIMMEOSBiE

3.2.7.5.1 #EQO

PlayerService.java XFRENX TZ#EEO, KMEN, MARERES —MENER, RREFEMFMA
SERRMER, ARILRTTRIFFARN, (RthrlCAERSEELEREO, EREEPEREATZIE, BEHNEREIHEME,

package com.pingcap.service;

import com.pingcap.dao.PlayerBean;
import org.springframework.data.domain.Page;

import java.util.List;

public interface PlayerService {

/**

* create players by passing in a List of PlayerBean
*

* @param players will create players list

* @return The number of create accounts

*/

Integer createPlayers(List<PlayerBean> players);

/**

* buy goods and transfer funds between one player and another in one transaction

* @param sellld sell player id

* @param buyId buy player id

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

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

void buyGoods(Long 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);
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/**

* 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();

P PingCAP

32752 X (EE)
PlayerService.java XfFRSEIM T PlayerService ¥, FAEHIRIRIFZEHRETXE,

package com.pingcap.service.impl;

import com.pingcap.dao.PlayerBean;

import com.pingcap.dao.PlayerRepository;

import com.pingcap.service.PlayerService;

import jakarta.transaction.Transactional;

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

import org.springframework.data.domain.PageRequest;

import org.springframework.stereotype.Service;

import java.util.List;

/**

* PlayerServiceImpl implements PlayerService interface
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* @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;

@Override
public Integer createPlayers(List<PlayerBean> players)
{ return playerRepository.saveAll(players).size();

@0verride
public void buyGoods(Long sellld, Long buyId, Integer amount, Integer price) throws
'~ RuntimeException {
PlayerBean buyPlayer = playerRepository.getPlayerAndLock(buyId);
PlayerBean sellPlayer = playerRepository.getPlayerAndLock(sellld);
if (buyPlayer == null || sellPlayer == null) {
throw new RuntimeException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount)
{ throw new RuntimeException("coins or goods not enough, rollback™");

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

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

@0verride
public PlayerBean getPlayerByID(Long id) {
return playerRepository.findById(id).orElse(null);

@Override

public List<PlayerBean> getPlayers(Integer limit)
{ return
playerRepository.getPlayersByLimit(limit);
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@0verride
public Page<PlayerBean> getPlayersByPage(Integer index, Integer size)
{ return playerRepository.getPlayersByPage(PageRequest.of(index, size));

@0verride
public Long countPlayers() {
return playerRepository.count();

XEBERT eService IXANERE, FEALEXRAVAERRERIZIH spring BIE,

T2, BRTH eService iEfRZYM, PlayerServicelmpl SEELSEIA B — 4 [@Transactional](https://docs.spring.io/spring-
framework/docs/current/reference/html/data-access.htmI#transaction-declarative-annotations) AR, SENRREFRPRE
BEZSEEN FIEA [@EnableTransactionManagement](https://docs.spring.io/spring-framework/docs/current/javadoc-
api/org/springframework/transaction/annotation/EnableTransactionManagement.html) ¥]FF, {B Spring Boot EKINFF B, T
=HXFNRE), spring KENEFMBHE @Transactional JEBRMWNRBEE—MIEFR, ERAZNIEN
KEVAREITAIE,

{RE] AT ERIIN -, RIBERBeTransactional ;EFEAIITRARIRHARR : FEREINERIEG{EH transaction
'~ .begin() FABEFH, KFRESSF, 1A transaction.commit() HITEHRR, MUIEENGITREEIRA,
RIBIE 1A transaction.rollback() REIR,

Re] S AIEES S RKIKMES ﬁa&%iﬂ’]ﬂ;,_\, B 1% Spring B M EMPRIXEIERE Spring EZRMFENE
73 7’<I)1.:o

BAKMESR, buyGoods BMFERKIE, HENIEZEKMERE, 55 Hibemnate HITESER, B
IEHIRERIREUR,

3276 AhERIEO
controller BINTHMNEREE HTTPIE, B LAEITREST API i [0]ARS

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
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@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();

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

return true;

PlayerController FIfEM T RAJEES MM A TVRIFNROIRRINGE, ERMHEF, BREM[FNIBIIL
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, EIRHEEIRA SISEABIERM, Playercontroller BIFZiEME, T HEHITE—#FRE:

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

4% playercontroller FEBAJg—MWeb Controller, BY&IREMERFFIL ST JsoN i,

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

BRET URL Um0 /player, BIIEweb Controller {NY4RF /player URL FHYEK,

« @Autowired FATF spring BB Th3R @E afAEE|, HAFEFEE— rlayerService W&, IEWWHRAIEO,
FARIEEEAWM—NSCINZE, X2 spring BENREHY, BXRULEERMM, 5JEE spimg EMARY The

IoC container —3,

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

FRBALLERREAF MY HTTP FRAY POST ZEBYIER,

- @RequestBody FEBRILEALE HTTP BUEBBNEEIARITEI S E playerList HA,
- @NonNull BRI AT, BMEKRIEFHREITEIR,

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

PRI ER RGN HTTP B AY GET 2R BUE K,

- [@PathVariable](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PathVar
AIAEELEMPERN (id}y | {limit_size} XFFHYSMILT, Lﬁﬂnﬁﬁfﬂ%wﬁﬁfﬁﬂ @PathVariable
EENTER, BEMNKBREFRTINEREY nane (ZER]EME, B erathvariable(name
"5 ="1imit_size") B G R} @Pathvariable("limit_size") ), HHFIEERN, STELZLRFHE
[,

+ [@PutMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PutMapping.htm
FRBRILERREAT M HTTP FRAY PUT EAYESR,
+ [@RequestParam](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestParam

LEARBRG AT B R R B RESBFSY, HEERITHNTER,

328 BIEMEKEIZAERF (AE)

RIZFER springInitializr fE, (RAIAEX MM DEE REN FEMAE XL ERE, RREFE—15
FROIFEFERKI=ENARRF, BERIT:

Project

* Maven Project
Language

* Java
Spring Boot

- RFTIRERRA

Project Metadata
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* 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

EE:

RE sqL EIRENL, BENBIEEMNEERMERANS sqL E XiBEMFRBE, X
j‘J;ﬁEEE_E"Jﬁ%—o Hibernate @14 H org.hibernate.dialect.Dialect EMENBUREHRNE ST
KA LEHF ST,

BERSHIBERT, Hibernate 5 BET518 1T £ /5 s HA [8]1@1d ) pBC E R — IR EMERATE ZEA
HIIERAS. BX Hibernate IHE ZFEAMIEMR A SHVEEN ( ARIREIMZERITRIEES ) BUE
2, BBRESEN.

MREFEMRRALEZREERNASS, [EMEBEEABEXHAS, MWEZEIRE hiber-
nate.dialect it & I0l,

—— T3 B Hibernate B /5344 : Database Dialect

bea, BNRISREXR—MABSRAFERFHERARHEIZR Spring Boot M ATERF.

3.3 TiDB # Java A& & crRUD N FETERF
A IS R R ANA{EFATIDB F Java SKANE— /MBI BRI CRUD N TR,

5=z
R

HETF £ M Java 8 S A _ERRZAS 1T TiDB BN AT PRV S,

331 REZESIWN

- {$F8 Connector/) - TiDB v6
- 7ETiDB EF &N ARIERIESIEL- TiDB V6
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FEANE
WNRREFEE(ER Spring Boot # 1T TiDB N ATEFHIRE, FJLAEFBuild the TiDB Application using
Spring Boot,

332 ¥ Ba{RAYTIDB 5EEE

EHEN Erios EBRIBIN A,
BIEE serverless Tier E£8%,

{Re] ABRE — /N At X ATis SERFSRIERNAITiDB 528, FAL R, BSE:

- EREA MM A TioB 5EEF
. ZREIF{TiDB £EEY

ETcit WFECEMF&AIE : IR
ZIMEZB RN, FEdTue BN ILEE,

333 2% FEUREE

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

Mybatis /2 5 B LR T TR FFiR)ava RIS AEHESR, A3THFLA Maven iEAFEIFTTUER MyBatis Generator 42 A% ER
DEAENEL,

# A\ B3 plain-java-mybatis:

cd plain-java-mybatis

BRI TFATR:

F—— Makefile

F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| F—— MybatisExample.java
| F—— dao
| | L—— PplayerDAO.java
| L—— model
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| F—— Player.java
| F—— PlayerMapper.java
| L—— PlayerMapperEx.java
L—— resources
F—— dbinit.sql
F—— 1log4j.properties
F—— mapper
| F—— PlayerMapper.xml
| L—— playerMapperEx.xml

F—— mybatis-config.xml

L—— mybatis-generator.xml

HAp, BalERNIXHGHE:

* src/main/java/com/pingcap/model/Player.java: Player SIREN G
* src/main/java/com/pingcap/model/PlayerMapper.java: Pbym’MapperEg$§[]3ZFF

* src/main/resources/mapper/PlayerMapper.xml: PbyerMapperE@)@ALﬂkﬁq, B MybaﬂsﬁH;FéEﬁi Player
Mapper & O AISEIMERIECE

XL R E R RIS IRETE T mybatis-generator.xml BBENXEAN, E=& Mybatis Generator IECE N, TH
& XA T ERAERRR:

<IDOCTYPE generatorConfiguration PUBLIC
"-//mybatis.org//DTD MyBatis Generator Configuration 1.0//EN"
"http://mybatis.org/dtd/mybatis-generator-config_1_0.dtd">

<generatorConfiguration>

<l--

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

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

-=>

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

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

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

</commentGenerator>

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

'— jdbcConnection.html

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

<l--
<javaModelGenerator/> entire document: https://mybatis.org/generator/configreference/
'~ javaModelGenerator.html
Model code file will be generated at ${targetProject}/${targetPackage}

javaModelGenerator:
- property(constructorBased): If it's true, generator will create constructor

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

</javaModelGenerator>

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

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

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

' /javaClientGenerator.html
Java code mapper interface file will be generated at ${targetProject}/${targetPackage

!_>}

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

'— src/main/java"/>

<l--

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

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

mybatis-generator.xml £E pom.xml A1, LA mybatis-generator-maven-plugin iEEFECERIATVIESIA:

<plugin>

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

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

<version>1.4.1</version>

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

</configuration>

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

7 Maven fEFASIANG, PIHIBRIBEVERMN S, BILFS mvn mybatis-generate ERFTRIXH, HERT
A CAfEAHE R4RE 1A make @55, 1Bid make gen REIRMIBRIAS G, FHERMETNXGE,

X

ES—
mybatis-generator.xml AR configuration.overwrite {X BJ ¥R HlIHT £ Bk AY)ava XIB XX 14

EAESAABEA, BExvii REXXHNZAEMARNEA, ELt, #EHFTE Mybaits Generator
LRGBS AT, SollbRizIREYX A,

Player.java /2f# 8 Mybatis Generator £} tHRVEIESEAR L M4, ABIREREIZFARIBRET, Player £ME
MNEMAEBINE player REJ—NFER,

package com.pingcap.model;
public class Player
{ private String
id;
private Integer coins;
private Integer goods;
public Player(String id, Integer coins, Integer goods)
{ this.id = id;

this.coins = coins;
this.goods = goods;

public Player()
{ super();

public String getId()
{ return id;

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

public Integer getCoins() {
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return coins;

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

public Integer getGoods()
{ return goods;

public void setGoods(Integer goods)
{ this.goods = goods;

o

MK H

PlayerMapper.java s={#F] Mybatis Generator “EREHFIBRE OIS, BIME TEO, EO/MSE
Mybatis 338 13 xmL 35; 3 ## B s A R HY :

package com.pingcap.model;

import com.pingcap.model.Player;

public interface PlayerMapper {
int deleteByPrimaryKey(String id);

int insert(Player row);

int insertSelective(Player row);

Player selectByPrimaryKey(String id);

int updateByPrimaryKeySelective(Player row);

int updateByPrimaryKey(Player row);

PlayerMapper.xml 28 FJ Mybatis Generator & BY H BIBRET xmL X, Mybatis 35 {F F X N X 4 B sh £ /)
PlayerMapper f&[A9SEIRZE

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
' mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapper">
<resultMap id="BaseResultMap" type="com.pingcap.model.Player">

<constructor>
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<idArg column="1id" javaType="java.lang.String" jdbcType="VARCHAR" />
<arg column="coins" javaType="java.lang.Integer" jdbcType="INTEGER" />
<arg column="goods" javaType="java.lang.Integer" jdbcType="INTEGER" />
</constructor>
</resultMap>
<sql id="Base_Column_List">
id, coins, goods
</sql>
<select id="selectByPrimaryKey" parameterType="java.lang.String" resultMap="BaseResultMap">
select
<include refid="Base Column_List" />
from player
where id = #{id, jdbcType=VARCHAR}
</select>
<delete id="deleteByPrimaryKey" parameterType="java.lang.String">
delete from player
where id = #{id, jdbcType=VARCHAR}
</delete>
<insert id="insert" parameterType="com.pingcap.model.Player">
insert into player (id, coins, goods
)
values (#{id, jdbcType=VARCHAR}, #{coins, jdbcType=INTEGER}, #{goods,jdbcType=INTEGER}
)
</insert>
<insert id="insertSelective" parameterType="com.pingcap.model.Player">
insert into player
<trim prefix="(" suffix=")" suffixOverrides=",">
<if test="id != null">
id,
</if>
<if test="coins != null">
coins,
</if>
<if test="goods != null">
goods,
</if>
</trim>
<trim prefix="values (" suffix=")" suffixOverrides=",">
<if test="id != null">
#{id, jdbcType=VARCHAR},

</if>

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

</if>

<if test="goods != null">
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#{goods, jdbcType=INTEGER},
</if>
</trim>
</insert>
<update id="updateByPrimaryKeySelective" parameterType="com.pingcap.model.Player">
update player

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

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

T Mybatis Generator EEZHEAERRIE, Fb, FIBEERELITEILREN, BI{ERH doinit.sql MRS
)

USE test;
DROP TABLE IF EXISTS player;

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

i9MR7$EO PlayerMapperEx 483 PlayerMapper, FHIRE S5 ZILERAY PlayerMapperEx.xml, R EIEEX
PlayerMapper.java #l PlayerMapper.xml, X2 T #l#&# Mybatis Generator IR E 4R, FMEIBITHRENNK
TR

7E PlayerMapperEx. java FHE X BITIENIAVIEO :

package com.pingcap.model;

import java.util.List;
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public interface PlayerMapperEx extends PlayerMapper
{ Player selectByPrimaryKeyWithLock(String id);

List<Player> selectByLimit(Integer limit);

Integer count();

T PlayerMapperEx.xml FRTE S BRETEILI :

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
'— mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapperEx">
<resultMap id="BaseResultMap" type="com.pingcap.model.Player">
<constructor>
<idArg column="1id" javaType="java.lang.String" jdbcType="VARCHAR" />
<arg column="coins" javaType="java.lang.Integer" jdbcType="INTEGER" />
<arg column="goods" javaType="java.lang.Integer" jdbcType="INTEGER" />
</constructor>
</resultMap>
<sql id="Base_Column_List">
id, coins, goods
</sql>

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

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

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

</select>

</mapper>
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PlayerDAO. java ‘ef2FRIREIBEIBITHRAVZE, EH M DA 2 Data Access Object FIAES, EEARTENX T — R
BIRIERIE, BTRIENSA,

package com.pingcap.dao;

import com.pingcap.model.Player;

import com.pingcap.model.PlayerMapperEx;

import org.apache.ibatis.session.SqlSession;
import org.apache.ibatis.session.SqlSessionFactory;

import java.util.List;
import java.util.function.Function;

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

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

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

// various places.

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

try {
// open a session with autoCommit is false
session = sessionFactory.openSession(false);

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

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

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

return resultObject;

public Function<PlayerMapperEx, Object> createPlayers(List<Player> players)
{ return playerMapperEx -> {
Integer addedPlayerAmount = 0;
for (Player player: players) {
playerMapperEx.insert(player);
addedPlayerAmount ++;
b
System.out.printf("APP: createPlayers() --> %d\n", addedPlayerAmount);
return addedPlayerAmount;
b

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

if (buyPlayer == null || sellPlayer == null) {
throw new NotEnoughException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount)
{ throw new NotEnoughException("coins or goods not enough, rollback");

int affectRows = 0;
buyPlayer.setGoods(buyPlayer.getGoods() + amount);
buyPlayer.setCoins(buyPlayer.getCoins() - price);
affectRows += playerMapperEx.updateByPrimaryKey(buyPlayer);

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

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

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

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

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

return 0;

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

MybatisExample & plain-java-mybatis XARBIRSFIER, HRENTADSN:

package com.pingcap;

import com.pingcap.dao.PlayerDAO;

import com.pingcap.model.Player;

import org.apache.ibatis.io.Resources;

import org.apache.ibatis.session.SqlSessionFactory;

import org.apache.ibatis.session.SqlSessionFactoryBuilder;

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

public class MybatisExample {
public static void main( String[] args ) throws IOException {
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// 1. Create a SqlSessionFactory based on our mybatis-config.xml configuration

// file, which defines how to connect to the database.

InputStream inputStream = Resources.getResourceAsStream("mybatis-config.xml");
SqlSessionFactory sessionFactory = new SqlSessionFactoryBuilder().build(inputStream);

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

// 3. Run some simple examples.

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

// Get a player.

Player testPlayer = (Player)playerDAO.runTransaction(sessionFactory, playerDAO.
'~ getPlayerByID("test"));

System.out.printf("PlayerDAO.getPlayer:\n => 1id: %s\n => coins: %s\n => goods: %
- s\n",

testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

// Count players amount.

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

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

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

// 4. Getting further.

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

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

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

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

int addedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.createPlayers(Arrays.asList(player1, player2)));

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

' addedCount);

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

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

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

updatedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.buyGoods(player2.getId(), player1.getId(), 2, 100));

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

YT AR EEER 1T )ava ORM J Hibernate, E Hibernate fTERRZS 6.0.0.Beta2 RAFZ3F TTDB AS. TTEIE
fc 7 i BY4HME. FELL, LEAEIELA 6.0.0.Beta2 + KRASFH 1T BR,

# AN B 3 plain-java-hibernate :

cd plain-java-hibernate

B XEMITFR:

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

HEF', hibernate.cfg.xml 73 Hibernate EES‘({L'F, ENXT:

<?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>
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<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 7= plain-java-hibernate XANRGIFEFAIER, {FEH Hibernate BY, #EXFpBC, XE
NEEANREX AN, Hibernate FERR T BIREIBEEEN, TRMIEEZRIAT,

PlayerDAO =F2FFIREIBHIBN RV, EHM pA0 2 DataAccess Object WS, HAPE N T —RIIEIEIVR
ER%, FARIEBHEBUIEMNS ABES], BITFIDBC, Hibernate $128 7 KREMIRIE, NSRS, EANERN
CRUD 3, WMAKRIELTRBBE,

PlayerBean iIESLIAZE, AMIBERTIZFNRIMRET, playerBean B NEMENNE player T/EJ—4
FER, FEERTFIDBC, Hibernate B PlayerBean SEAZEA T 45 Hibernate IRILEZBHIER, MATIERE, BXRER
MRET X R,

package com.pingcap;

import jakarta.persistence.Column;
import jakarta.persistence.Entity;
import jakarta.persistence.Id;

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

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

import java.util.Arrays;

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

import java.util.function.Function;

@Entity
@Table(name = "player_hibernate")
class PlayerBean {

@1d
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private String id;

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

public PlayerBean() {
b

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

public String getId()
{ return id;

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

public Integer getCoins()
{ return coins;

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

public Integer getGoods()
{ return goods;

public void setGoods(Integer goods)
{ this.goods = goods;

@0verride
public String toString() {
return String.format(" %-8s => %10s\n %-8s => %10s\n %-8s => %10s\n",
"id", this.id, "coins", this.coins, "goods", this.goods);
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/**
* 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 {
resultObject = fn.apply(session);
txn.commit();

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

} catch (JDBCException e) {

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

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

}

return resultObject;

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

if (buyPlayer == null || sellPlayer == null) {
throw new NotEnoughException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount)
{ throw new NotEnoughException("coins or goods not enough, rollback");

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

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

System.out.printf("APP: buyGoods --> sell: %s, buy: %s, amount: %d, price: %d\n",
" sellld, buyId, amount, price);
return 0;

public Function<Session, Object> getPlayerByID(String id) throws JDBCException
{ return session -> session.get(PlayerBean.class, id);

public Function<Session, Object> printPlayers(Integer limit) throws JDBCException
{ return session -> {
NativeQuery<PlayerBean> limitQuery = session.createNativeQuery("SELECT * FROM
— player_hibernate LIMIT :1limit", PlayerBean.class);
limitQuery.setParameter("limit", limit);
List<PlayerBean> players = limitQuery.getResultlList();

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

return 0;
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public Function<Session, Object> countPlayers() throws JDBCException
{ return session -> {
Query<Long> countQuery = session.createQuery("SELECT count(player_hibernate) FROM
‘- PlayerBean player_hibernate", Long.class);
return countQuery.getSingleResult();
I

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

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

// 3. Run some simple examples.

// Create a player who has 1 coin and 1 goods.

playerDAO.runTransaction(session,
playerDAO.createPlayers(Collections.singletonList( new PlayerBean("test", 1,
1))

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

// Count players amount.
Long count = (Long)playerDAO.runTransaction(session, playerDAO.countPlayers());
System.out.printf("PlayerDAO.countPlayers:\n => %d total players\n", count);

// Print 3 players.
playerDAO.runTransaction(session, playerDAO.printPlayers(3));
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// 4. Explore more.

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

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

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

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

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

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

Integer updatedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.buyGoods(player2.getId(), playeri1.getId(), 10, 500));

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

'~ updatedCount);

// So player 1 has to reduce the incoming quantity to two.
System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
updatedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.buyGoods(player2.getId(), player1.getId(), 2, 100));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n",
'— updatedCount);
} finally {
sessionFactory.close();

#H A B3R plain-java-jdbc:

cd plain-java-jdbc

B REMINTFR:

F—— Makefile

F—— plain-java-jdbc.iml
F—— pom.xml

L—— src

L—— main

F—— java
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| L—— com
| == pingcap
| L—— JDBCExample.java
L—— resources
L—— dbinit.sql

HM, dbinit.sql AEIRRYIALIER:

USE test;
DROP TABLE IF EXISTS player;

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

PRIMARY KEY (“id")

)i

JDBCExample.java & plain-java-jdbc IXNREIFRFRIER, EATios 5 wysqL YRS, AL, FEVH
£— MysqQL MY BYEUIRBIR MysqlDatasource, BALLEIEZ TiDB, HEERE, ¥IAL rPlayerdro, FREBIREN
BEXsR, #HITIEMRESFIRE,

PlayerDAO =f2FFIRE BB FRAIZE, EM pAo 2 DataAccess Object IHEE, EEARTEN T —RIIEIEN
BIERE, BARWNEHBUENS AN,

PlayerBean &ELAZE, REUBERTIEF ARG, PlayerBean MENEMHEITNE player TRAJ—4
FER,

package com.pingcap;

import com.mysqgl.cj.jdbc.MysglDataSource;

import java.sql.Connection;

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

import java.sql.SQLException;
import java.util.*;

/**
* Main class for the basic JDBC example.
**/
public class JDBCExample
{
public static class PlayerBean
{ private String id;
private Integer coins;
private Integer goods;
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public PlayerBean() {
}

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

public String getId()
{ return id;

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

public Integer getCoins()
{ return coins;

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

public Integer getGoods()
{ return goods;

public void setGoods(Integer goods)
{ this.goods = goods;

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

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

* Example for CURD and bulk insert.
*/

81



P PingCAP

public static class PlayerDAO
{ private final MysqlDataSource 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)
{ preparedStatement.setString(1,
player.getId()); preparedStatement.setInt(2,
player.getCoins()); preparedStatement.setInt(3,
player.getGoods());

preparedStatement.execute();
rows += preparedStatement.getUpdateCount();
}
} catch (SQLException e) {
System.out.printf("[createPlayers] ERROR: { state => %s, cause => %s, message =>
"> %s *\n",

e.getSQLState(), e.getCause(), e.getMessage());
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e.printStackTrace();
} finally
{ try {
connection.close();
} catch (SQLException e)
{ e.printStackTrace();

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

* Buy goods and transfer funds between one player and another in one transaction.
* @param sellId Sell player id.
* @param buyId Buy player id.
* @param amount Goods amount, if sell player has not enough goods, the trade will break.
* @param price Price should pay, if buy player has not enough coins, the trade will
'— break.
*
* @return The number of effected players.
*/
public int buyGoods(String sellld, String buyId, Integer amount, Integer price)
{ int effectPlayers = 0;

Connection connection = null;
try {
connection = ds.getConnection();
} catch (SQLException e) {
System.out.printf("[buyGoods] ERROR: { state => %s, cause => %s, message => %s }\
e
e.getSQLState(), e.getCause(), e.getMessage());
e.printStackTrace();
return effectPlayers;

try {
connection.setAutoCommit(false);

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

playerQuery.setString(1, sellld);

playerQuery.setString(2, buyId);

playerQuery.execute();
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PlayerBean sellPlayer = null;
PlayerBean buyPlayer = null;

ResultSet playerQueryResultSet = playerQuery.getResultSet();
while (playerQueryResultSet.next()) {
PlayerBean player = new
PlayerBean( playerQueryResultSet.getString("id"),
playerQueryResultSet.getInt("coins"),
playerQueryResultSet.getInt("goods")
)

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

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

} else {
buyPlayer = player;

if (sellPlayer == null || buyPlayer == null)
{ throw new SQLException("player not exist.");

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

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

—));

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

transfer.setInt(1, -amount);

transfer.setInt(2, price);

transfer.setString(3, sellld);

transfer.execute();

effectPlayers += transfer.getUpdateCount();

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

effectPlayers += transfer.getUpdateCount();

connection.commit();

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

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

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

connection.rollback();

} catch (SQLException ex) {
// do nothing

}

} finally

{ try {
connection.close();

} catch (SQLException e) {
// do nothing

return effectPlayers;

* Get the player info by id.

* @param id Player id.
* @return The player of this id.
*/
public PlayerBean getPlayer(String id)
{ PlayerBean player = null;

try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM
'— player WHERE id = ?");
preparedStatement.setString(1, id);
preparedStatement.execute();
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ResultSet res = preparedStatement.executeQuery();
if(!'res.next()) {
System.out.printf("No players in the table with id %s", id);
} else {
player = new PlayerBean(res.getString("id"), res.getInt("coins"), res.getInt(
'— "goods"));
}
} catch (SQLException e) {
System.out.printf("PlayerDAO.getPlayer ERROR: { state => %s, cause => %s, message
‘> = %s }\n",

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

return player;

/**

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

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

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

* However, if you must bulk insert from the application using INSERT SQL, the best
* option is the method shown here. It will require the following:

*

* Add ‘rewriteBatchedStatements=true’ to your JDBC connection settings.

* Setting rewriteBatchedStatements to true now causes CallableStatements

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

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

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

* @param total Add players amount.
* @param batchSize Bulk insert size for per batch.
*
* @return The number of new accounts inserted.
*/
public int bulkInsertRandomPlayers(Integer total, Integer batchSize)
{ int totalNewPlayers = 0;

try (Connection connection = ds.getConnection()) {
// We're managing the commit lifecycle ourselves, so we can
// control the size of our batch inserts.
connection.setAutoCommit(false);
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// In this example we are adding 500 rows to the database,
// but it could be any number. What's important is that
// the batch size is 128.
try (PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (
‘- id, coins, goods) VALUES (?, ?, ?)"))
{ for (int i=0; i<=(total/batchSize);i++) {
for (int j=0; j<batchSize; j++) {
String id = UUID.randomUUID().toString();
pstmt.setString(1, id);
pstmt.setInt(2, rand.nextInt(10000));
pstmt.setInt(3, rand.nextInt(10000));
pstmt.addBatch();

int[] count = pstmt.executeBatch();
totalNewPlayers += count.length;

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

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

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

return totalNewPlayers;

/-k-k
* Print a subset of players from the data store by limit.
*
* @param limit Print max size.
*/
public void printPlayers(Integer limit) {

try (Connection connection = ds.getConnection()) {

PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM
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'— player LIMIT ?");
preparedStatement.setInt(1, limit);
preparedStatement.execute();

ResultSet res = preparedStatement.executeQuery();
while (!res.next()) {
PlayerBean player = new PlayerBean(res.getString("id"),
res.getInt("coins"), res.getInt("goods"));
System.out.println("\n[printPlayers]:\n" + player);
}
} catch (SQLException e) {
System.out.printf("PlayerDAO.printPlayers ERROR: { state => %s, cause => %s,
'~ message => %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());

/**
* Count players from the data store.
*
* @return All players count
*/
public int countPlayers()
{ int count = 0;

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

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

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

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

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

mysqglDataSource.setPassword("");

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

— ")

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

// 3. Run some simple examples.

// Create a player, who has a coin and a goods..
dao.createPlayers(Collections.singletonList(new PlayerBean("test", 1, 1)));

// Get a player.

PlayerBean testPlayer = dao.getPlayer("test");

System.out.printf("PlayerDAO.getPlayer:\n => id: %s\n => coins: %s\n => goods: %
I
— s\n",

testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

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

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

I

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

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

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

' addedCount);

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

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

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

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
updatedCount = dao.buyGoods(player2.getId(), playeri1.getId(), 2, 100);
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

334 3% BITREB

RTFEL N BNRBIIEITHE

3341 F3F5FE 1589 : pBC RYIAKL

iy
1E Gitpod Playground FR 1% Mybatis: IRFEFLIRIL

{EF Mybatis Y, BFNYIRMLEIREER, BRAMBELELRRT nysql-client, BEAARMER, FTEREAE
plain-java-mybatis B3R N8 make prepare IG1T:

make prepare

HEENT:

mysql --host 127.0.0.1 --port 4000 -u root < src/main/resources/dbinit.sql
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EIRNMERAMEERE, iR EEnysql-client, BEIEERITAVESRE, FiBI1Tsrc/main/resources/dbinit.sql
NN sQLiEa],

i
= Gitpod Playground A2 Hibernate: IREFLIL L

FEFIRNR,

i
7E Gitpod Playground A £ iz jpBC: IMEFLIRIX

{EF joBC BY, FBFNVRUBIEER, BMAMELLRT mysql-client, BEAARMER, FTEEE
plain-java-jdbc BR FiB1T:

make mysql

HEEMIT:

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

EIRNERAERE, RETRmysql-cient, BEIESRIFAVESRE, FIT1T src/main/resources/dbinit.sql
NXHEWBY sQLiBA,

3342 5355 2889 TiDB Cloud BL{SE

= {R{EFTIDB Cloud Serverless Tier 5£8%, Hrlmybatis-config.xml X FdataSource.url, dataSource.username,
dataSource.password FES%:

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

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

<configuration>
<settings>
<setting name="cacheEnabled" value="true"/>
<setting name="lazyloadingEnabled" value="false"/>
<setting name="aggressivelazylLoading" value="true"/>
<setting name="logImpl" value="L0G4J"/>
</settings>
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<typeAliases>
<package name="com.pingcap.dao"/>

</typeAliases>

<environments default="development">
<environment id="development">
<l-- JDBC transaction manager -->
<transactionManager type="JDBC"/>
<!-- Database pool -->
<dataSource type="POOLED">
<property name="driver" value="com.mysql.jdbc.Driver"/>
<property name="url" value="jdbc:mysql://127.0.0.1:4000/test"/>
<property name="username" value="root"/>
<property name="password" value=""/>
</dataSource>
</environment>
</environments>

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

</mappers>

</configuration>

P PingCAP

EIRZERZRIE /9 123456, MMHEM TiDB Cloud Serverless Tier SEEEEIR DB 2B EEEE

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

LU AFECE X4 dataSource T RNELN A :

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

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

<!-- Database pool -->
<dataSource type="POOLED">
<property name="driver" value="com.mysql.jdbc.Driver"/>

<property name="url" value="jdbc:mysql://xxx.tidbcloud.com:4000/test?sslMode=
— VERIFY_IDENTITY&amp;enabledTLSProtocols=TLSv1.2,TLSv1.3"/>
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<property name="username" value="2aEp24QWEDLgRFs.root"/>
<property name="password" value="123456"/>
</dataSource>

</configuration>

#E{R{EFATIDB Cloud Serverless Tier E£8%, B0 hibernate.cfg.xml X TF hibernate.connection.url, hibernate

'~ .connection.username, hibernate.connection.password AYS%:

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

EIRIZEIZERD S 123456, MMELM TiDB Cloud Serverless Tier SEEBXEIMR RS RIRTEIZEERN:
* Endpoint: xxx.tidbcloud.com

* Port: 4000
* User: 2aEp24QWEDLQRFs . root

LA N AFEC B S L :

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

<!DOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
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<hibernate-configuration>
<session-factory>

<!-- Database connection settings -->

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

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

<property name="hibernate.connection.url">jdbc:mysql://xxx.tidbcloud.com:4000/test?
'~ ss1Mode=VERIFY_IDENTITY&amp;enabledTLSProtocols=TLSv1.2,TLSv1.3</property>

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

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

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

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

P PingCAP

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

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

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

</session-factory>

</hibernate-configuration>

= {R{EFTIDB Cloud Serverless Tier 5£8%, EECY JDBCExample.java IXTF Host, Port, User, Password AYS%H:

mysqlDataSource.
mysqlDataSource.
mysqlDataSource.
mysqlDataSource.
mysqglDataSource.

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

RIS TEIIZRRE H 123456, TMEM TiDB Cloud Serverless Tier EEEXEIR PE R EIEEE R

* Endpoint: xxx.tidbcloud.com

* Port: 4000

* User: 2aEp24QWEDLQgRFs.root

WAL NAF S EE R N :

mysqglDataSource.setServerName("xxx.tidbcloud.com");
mysqglDataSource.setPortNumber (4000);
mysqlDataSource.setDatabaseName("test");
mysqlDataSource.setUser ("2aEp24QWEDLgRFs.root™");

mysqlDataSource.
mysqlDataSource.
mysqlDataSource.

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

343 FE3ILEIHH: BIT
1517 make, XU FOMEERES:

w

|

. B3R make prepare):

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

o BB H M IE make gen):

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

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

mvn mybatis-generator:generate

- BEFHME make build): mvn clean package
« 1B {T(make run): java -jar target/plain-java-mybatis-0.0.1-jar-with-dependencies.jar

R LB IHIBI TN make AR ENEEHF S,
1B1T make, XZUTRMRERIES:
- B H M (make build): mvn clean package
« 1B {T(makerun): java -jar target/plain-java-hibernate-0.0.1-jar-with-dependencies.jar
{RBE] AR IHIZITIX N make AR S THREH L.
11T make, XZLAFEMEERAS:

- SBIEEFH M (make build): mvn clean package

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

R ] ARG 1T M make S S TR LR L,

335 B4y THERHIL

Mybatis FRUEA%E H
Hibernate ?ﬁﬁﬂiﬁﬂj
JDBC FiEA%E H
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3.4 {EF pjango ¥4 E TiDB N FHTEF
ARG R UNE{EF pjango #32—/MiDB Web N TR, {FH django-tidb AEIRVE o EIBISBIRESIAINESS,
51 5z FA #2 7 B9 GRS ] M Github N,

XR—MRATEIIM ERrestful APTFVRBINATEFR, BRT —MERATDB {F I EIEENIER pjango /GimAR
5. Rzt T TERE, AFER— KGR

XR—MRTFEXRIAF, BMNIRBERIEMN: EHE coins ML goods, BEIMMREBRE—IF
ERid, fFRIIRME—INR, MRESHHRNEVRAERNIELT, FIAERHRS,

fREIACALE/R G 0B, MEBCHNAERF.

Ve
ETREFLZIMERZIR Django I ETiDB N AIEF,
i B MERE B Baimios 8, FREFNLEITRE, RFE—/NidE: WAL,

341 %1% BoREYTIDB SR

AN Erios EBRIBIN A,
BIEE serverless Tier E£8%,

{Re] ABRE — /N AttiX ATis SERFSNIERNAITiDB 528, FAL R, BSE:

- EREARMMIXTiDB EEE
- EE1ETiDB EEBE

EFct WEENALRIME: IMEMITT
ZIMERBoEENE, Filidnoe BEMILER.
342 2% &I python

BEMRRITTEN £ FHH LR python, AXAI/RFIFER Django 3.2.16 MR A, #RHE Django 44, Django 3.2.16 hRZAS
% #F python 3.6, 3.7, 3.8, 3.9 F13.10 kA, HEFER Python 3.10 IRZA,

343 E35: FKENARERRDE

ZiN:
MRFARERE N EEARABRKMNEZERERF, MAZRAKE, ISELIEERKH
ERER (FNiE) —T7,
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https://docs.djangoproject.com/zh-hans/3.2/
https://docs.djangoproject.com/zh-hans/3.2/faq/install/#what-python-version-can-i-use-with-django

P PingCAP
15 T £ e P& IR I AD ZE pingcap-inc/tidb-example-python, FFiF# A2l B & django_example HA,

344 B4 BITRHRRER

BTIRGITHREERRE, BaEm—Mweb NATER, {RAJLAMER python manage.py migrate e, BX
Django ERURE django FeliE—1NR player, YRR N FAFEFHY Restful API ZIXIEK, XLEERIGSTE TiDB
£ EB1TAIRESS,

MRIFA T A XN AEFIARBRIIFAES, IS IATHER.

3441 EBa$E 154 TiDB Cloud BLRS

= {/R{EFATIDB Cloud Serverless Tier 558%, B[ example_project/settings.py FIHY DATABASES S#:

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

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

54N, BFTIDB Cloud Serverless Tier & 2{F A ssLiEE, Eb, FERMcAIFBEEIZ, {REILATETIDB Cloud Serverless
Tier E%i&%ﬁ*‘é@ﬁ%ﬂﬁlﬁ%fﬁ%%ﬂ’] CAEBIRTR,

EIRRTERIZERS A 123456, TMEM TiDB Cloud Serverless Tier SEEF IR P ZIRNEREE N

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

T Amacos Afil, RAGSEENR D :

DATABASES = {
'default': {
"ENGINE': 'django_tidb"',
'"NAME': 'django',
"USER': '2aEp24QWEDLgRFs.root",
"PASSWORD': '123456"',
'"HOST': 'xxx.tidbcloud.com',
"PORT": 4000,
"OPTIONS': {
'ssl': {

ca": "/etc/ssl/cert.pem
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3442 SBaTFE 2897 BT

1. ¥TH&m, #H A tidb-example-python fCRB/RGIE X

cd <path>/tidb-example-python

2. TRINBMKEHIFFIFEAN django_example BK:

pip install -r requirement.txt
cd django_example

3. BITHURIRRLTERS:
EE:

- P BBRE B L django BUREE,
« ERBIE django 4IBE, PIEIL CREATE DATABASE django iEM#{TRIE, <TF 6l

BUBEBAMIFMEE, SECREATE DATABASE,

« BURBEER TR NAVE B]7E example_project/settings.py HY DATABASES BRI,

XAFEARE AR R A AL Django PRI B8R,

python manage.py migrate

4. IBITRRTER:

python manage.py runserver

3443 FBAaLEIEH: B
HEMNREISD RN TER:

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

System check identified no issues (0 silenced).
December 12, 2022 - 08:21:50

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

Quit the server with CONTROL-C.

NRFE THEBEXINAEFIAHEINFARESE, AISHEIATERD.
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TN EERE, {ReTLUEITiAE4RHIHt http: //1localhost: 8000 [A/G IRTEF &% HTTP B R, TEIGLA
— L RGBSR B RN E{ER ZARS.

1. YEEEE G Player.postman_collection.json S Postman,

2. B AJG collections > Player YNEIFT/R

O

=

Collections

Q0
APls

e

Environments

)

Mock Servers

- @R

~ My Workspace

Create
GET GetByID
GET GetByLimit
GET GetByPage
GET Cout

PUT Trade

8: postman import

New

Import

000

B Create #7325, iy Send 3%, &i% PosT AiZZUAY http://localhost:8000/player/ &K, IR[E{E

FIEINRIETZR AN, FHERR 1,
- ERDFEIRER

= i GetByID /7S, = Send ¥&HH, &iX GET FZTUHY http://localhost:8000/player/1 &N, IR[E

ERo R 1 HRKRES,
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https://raw.githubusercontent.com/pingcap-inc/tidb-example-python/main/django_example/Player.postman_collection.json
https://www.postman.com/
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- {EA Limit It ERIEARER
= i GetByLimit FREY, miih Send ¥&EH, &% GET IS http://localhost:8000/player/limit/3 15
K, BREEIRZ 3 MIMERMERTIR,

o FREUIZRANER
R Count #REE, mATE Send ¥R, &1 GET ISTURY http://localhost:8000/player/count iEK, IR
BERITRIE,

- MIRRS
mifiTrade #7325, mMmifhsend ¥, &% PosT HZTUHY http://localhost:8000/player/trade i5K, &K
SRRESRIMEKID sellId, MWL ID buyID, WISEEIHEE amount LA SLEFEE T price, IR
EEARGEEMI, SHMEZMREYAE. BWEMREMABHMBEER RN, RBFAMN
M. FEHATFHEESSRIE, FA2BMRNEMHEMELNENL,

T EfE A curl IR BR S I,

-))E5E S

{£F3 PoST 737418 /player Imm &R TERRIEIINE, FIU0:

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

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

XEERA)soN FEREREHTRE, RRFELIZR—NEME coins J9 100, LTI goods J9 20 IR, iR
EEREIRIIRER:

create 1 players.

ERADKBEMKRER
{68 GET 73&[8 /player imm QX BRFIXEIKES, LI, TEEERIZ LABIMZRV D S5, &)
/player/{id}, 540, 7EIER 10 F 1 BVETZRAY:

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

IREE D R 1 HNIIERHNER:

{

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

}

- {EA Lmit HEFEIHRER

{8 GET J37A[A) /player/limit I R RIZFEICKIREITRES, I, THEERRZ LAHRHIEIRAY
Iﬁ%{%l%\ﬂ"]/é\i&y Er—l /player/llmlt/{llmlt}o 1§IJ§D y Ei%*ﬂaig 3 /|\£J_]:§E’\J1§/%\ETJ:

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

REMERIIRERMTIR:
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[

{
"coins": 200,
"goods": 10,
"id": 1
"coins": 0,
"goods": 30,
"id": 2
"coins": 100,
"goods": 20,
"id": 3

}

1

REGTHR Y

{EF8 GET 737%[8) /player/count i s &IEERKKIHKEITHR N

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

IREHERITRNL:

4

MERR5
{£F3 PoST 737A[8) /player/trade InARIETE KRR L EINREHIZZZ, FHIa0:

curl --location --request POST 'http://localhost:8000/player/trade’ \
--header 'Content-Type: application/x-www-form-urlencoded' \
--data-urlencode 'sellID=1"' \

--data-urlencode 'buyID=2' \

--data-urlencode 'amount=10"' \

--data-urlencode 'price=100"'

X E{ER FormData fEAEEMER, RIEZRIMZKIDsellId A1, MEHZKIDbuyId J72. ML
= amount J3 10, TSL;EREE ML price J9 100,

REMEANRZREMI:
true

HHMESMREMAR. BEMRENTERBUREHRN, RSFANI. FEBATHIEESSEK
iE, A"EBIRMEHREVELRNER.
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ISR, ATTIAGER reauest.sh BIAARRE XL T i8S

. TEIRBIEE 10 BITX

FRENID Jo 1 IR R

FAZEZ 3 BIIREEIIR

SREUETZR 281

DA RMRIEAEHT, DA 2MRRIERNWET, WX 00N, $HFE100EM

-

vk N

53] ./request.sh mYEITIHHIA, BITERWN TR

> ./request.sh

loop to create 10 players:

create 1 players.create 1 players.create 1 players.create 1 players.create 1 players.create 1
' players.create 1 players.create 1 players.create 1 players.create 1 players.

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

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

get players count:
10

trade by two players:
trade successful

3.4.6 SKIPLET

NN BRGINAREFINE PR H,

3461 B

FRPIB R B R KA T AAR:

F—— example_project
| F—— _init__.py
| F—=— asgi.py

| F—— settings.py
| F—— urls.py

| == wsgi.py
F—— player

| F—— _init__.py
| F—— admin.py
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| F=— apps.py

| F—— migrations

| | F—— 0001_initial.py
|| L—— _ init_ .py

| F—— models.py

| F—— tests.py

| F—— urls.py

| L—— views.py

L—— manage.py

He:

s BAXERAR _init_ .py MR TZXERZ— python B,
« manage.py 7 Django BRIV T EIEIEMMA,
« example_project BIEINB KIS :

settings.py REATINEMEEE, WMHIREMNL, =65, ERNMIEERES.
urls.py BB & T E RS A,

+ player RINEFREXT Player HIERAER, BUREWHIE, XTE Django M AN, (RAILAER
python manage.py startapp player SREIE—/NTHR player M,

models.py EX T Player FIEIREY,

migrations & —AEUEERLTRMIA, {RETLCAER python manage.py makemigrations player &p
LB models.py XHFHRE XVEIBEWN R, HEMTBHA,

urls.py ES{TFJ‘Z}EEE"JE%EEO

views.py BT N ARZERE,

R

BT pjango MVIRITRA T eliGLIRIN, HELt, FEZECIZNARE, EMEHR#HITEM. &
ARG, JEAHTIIEFARTE example_project/settings.py XA, 7£ INSTALLED_APPS YTERIA
7l 'player.apps.PlayerConfig' 55B. {REIUASERBINIE settings.py BAIRBESEL.

3462 IMERE

ATIEBIENEE example_project BIA settings.py NEBRE, XPMEEET Django MIEMACE, FAT
ME8SNA, FEH., EENHRIEESES, FRrINEEe/EZEERMTAEFX— PR THRILLEEX
HRERRIE, e EEEDBPER settings.py X, XTF Django BEMNESER, £% Django BBEX

=N
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## Application definition

INSTALLED_APPS = [

'player.apps.PlayerConfig',

'django.contrib

'django.contrib.
'django.contrib.
'django.contrib.
'django.contrib.
'django.contrib.

.admin',

auth',
contenttypes',
sessions',
messages',
staticfiles"',

MIDDLEWARE = [

'django.middleware.security.SecurityMiddleware"',

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

'django.middleware.common.CommonMiddleware',

# 'django.middleware.csrf.CsrfViewMiddleware',

'django.contrib.auth.middleware.AuthenticationMiddleware',

'django.contrib.messages.middleware.MessageMiddleware',

‘django.middleware.clickjacking.XFrameOptionsMiddleware',

## Database

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

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

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

}I
¥

DEFAULT_AUTO_FIELD = 'django.db.models.AutoField'

Hrh:
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« INSTALLED_APPS: /BFRIN ALRE BFRTIR,

« MIDDLEWARE: BRRVAEIFIIR, BHTFARABILE csrfvienmiddleware R, EILE#ERE,
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- DATABASES: #UIEEEECE. H™, eNcINE —I4RACE 7 django_tidb, XIEYE T django-tidb HIFEEZEK,

3463 MRIZH
7E example_project B urls.py RS TIRIEH:

from django.contrib import admin
from django.urls import include, path

urlpatterns = [
path('player/", include('player.urls")),
path('admin/', admin.site.urls),

EEmEIVRGIFR, REEBF player/ BR1ZIEE player.urls, B, player B FH urls.py HFHAFZAIERBL
player/ FF3KHY URL B3R, KFEZ Django URL TAEZRHIER, 1BS3E Django URL IAE B4,

3.4.64 pIayerE‘ZFﬁ
player MFASEIR T3 Player IYRAVEIEIRENLTR, WHRIFAM., BOSKMFINEE,

34641 FIBIEDY
models.py MR EE Player FUIBIERL, XAMRBUINGI T HIRER — KR,

from django.db import models

## Create your models here.

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

objects = models.Manager()

class Meta:
db_table = "player"

def as_dict(self):
return {
"id": self.id,
"coins": self.coins,
"goods": self.goods,
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EEEBREIFR, BIEEERE—NTFE veta, XEFRLET Dango FIMNIER, AUIEERIBERMNTE
2. B, db_table FREALLEIBIEEIN MIIRBA N player, X TFIRETESRISEREDTIR]EE Django 1RE!
Meta JEINSCHY,

ItEsh, BURREIRE X T id, coins &z goods = NEME:

. id: models.AutoField(primary_key=True) FR/REJI—BENBIEIF R,
. coins: models.IntegerField() FRRE I —Pinteger KEIFYFER,
* goods: models.IntegerFleld()ﬁmﬁj\j AIntegerxiE'\J%Eﬁo

KT HEREAFMER, JEF Django IREINAY,

34642 FURERITR

Django BA Python RIRIRELE I A ikE, WEIEEREFEITIR, EIt, ESEM—RIIBIEERITE
A, BFRRARBSBIREZEINER, 7 models.py ATE X5E Player gﬂE’fﬁﬁ:E, {RBTBA{E A python
'~ manage.py makemigrations player ERNERMIA, TEARIREIH, migrations Bl BARN 0001_initial.py ah
EEINEMINTBHZAE,

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

from django.db import migrations, models

class Migration(migrations.Migration):

initial = True

dependencies = [
1

operations =
[ migrations.CreateModel(

name='Player"',

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

1,

options={
'db_table': 'player',

T

1/]\71«\11%)55 python manage.py sqlmigrate ... SRFGEIEBHIARLFZITH SQL 1Ba), XERAMIRE L TR
A TIRER Z MY sQL IBAIRYRTAEME, EEMEBHAS, HEEVERA—RItGSMEHTARE
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R sQLiBR], EARRAIF, (RA]MAE

ER, BEITARENEARITER:
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Z1T python manage.py sqlmigrate player 0001, HigiH JeTi%R9 sqL

-- Create model Player

CREATE TABLE ‘“player’™ ("id’ integer AUTO_INCREMENT NOT NULL PRIMARY KEY,

l

’

‘goods’ integer NOT NULL);

‘coins’ integer NOT NULL

/_:EEY.L%HH]ZM—: {Re]AfEA python manage.py migrate iﬁﬁ?ﬂl;ﬁ]_g ﬁtﬁviﬂiﬁﬁ”'ﬁ, Hiz1TREE

BUREAFRTF —FEBTICRUTARSRIE. FLE, fRAIMZX

3.4.643 NFIRH
EREEH—TPR, ROFEFIE player/ BR1ZIE@ T player.urls, RTIGRBFFOR player B TFHY urls.py M

FAE8

B

BITES, MAEROESIEIT sQLIBE,

from django.urls import path

from .

import views

urlpatterns = [

path(’
path("'

path(
path(

path(’

', views.create, name='create'),

count', views.count, name='count'),

"limit/<int:limit>", views.limit_list, name='limit_list'),
'<int:player_id>", views.get_by_id, name='get_by id"),
trade', views.trade, name='trade'),

R FRREEEM T 5 N E81E

vy HRIEIOI T views.create BRIZN,
‘count': #EIBIE) T views.count EEEY,

"limit/<int:limit>': #E3E[ET views.limit_list BREY, LEAGIRIRBIE—

M

int BIEXNSHEGHIBIERE P int £H,
limit RIELSHIVERBHRFERZ R linit HRBASH,

'<int:player_id>': #R3B[E) T views.get_by_id BB%K, MtAEEZEEE—
"trade': #EIEIE) T views.trade B,

R 42

N <int:limit> BIEETE, H

<int:player_id> 12T E,

IE4h, NMFARRBFRBRE AR, EUILSE url LN E2RIBARENIRZ, W LEERFFR, RE§
MECE R player/ R EUNARE, 2, NAEETHEY:

" FESERRATE RS9 http(s)://<host>(:<port>)/player,
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. 'count' TESKFRAVIERA A http(s)://<host>(:<port>)/player/count,
o 'limit/<int:limit>' BA limit J93 j‘JW'J, ELFRRIER A http(s)://<host>(:<port>)/player/limit

/3,

3.4.6.4.4 ZBIESCIL

WIS, 7E player B1FBY views.py N, iXTE Django F#Fi AFLE, XTF Django MMEINEZSER, £
% Django LEIX#H,

from django.db import transaction

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

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

from .models import Player

import json

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

@require_GET
def count(request):
return HttpResponse(Player.objects.count())

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

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

@require_POST
@transaction.atomic
def trade(request):

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

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

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

buy_player = Player.objects.select_for_update().get(id=buy_id)
if buy_player.coins < price:

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

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

return HttpResponse("trade successful™)

TEZE—ERABERNERTS:

St pAog

- KIMES:

- @require_GET: fUFRILERENIES ceT ZKEEIFY HTTP B3R,
- @require_PoST: fUFRUEERENINIES: posT ZEBURY HTTP iE3K,

- @transaction.atomic: fNRILEBANMEREERFERESTE-—IESPIET. XTH
Django FERESMESER, FIS%E Django MEEFSZXHH, KT Tios REMMIFRER, =J

£%&T1i0B ESW N,
. create BRZ:

- JKBY request YERA body A4 Payload, F+FH utf-8 fiFhL:

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

{85 Flambda B Y map BR1%Y, 15 dict B2EIAY dict_players I EREER S Player HUBIERIFIR

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

Y dirct nlaver<))
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- 13F Player ZUIBIRALAY bulk_create BRER, HERDD players FIFR, FIRERINAVEIESRE

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

« count RN : 1AM Player BUBIRELRY count BIEN, FHREIFTBERIEIESRE,
. limit_list EREY:
- $ERIBIE, limit 0 RAREIZEIIBEISK:

if limit == 0:
return HttpResponse("")

- 1AA Player BURBIRELRY a1l REY, FHERLIFRERIREED linit NUE, FZEEMIZ, Django
AR EHRBHEAERIDE linit MNUE, MBECRAMNBEREIBEENR 1init MY
B, XEHTF pjango EE THUIFIRIER, FHH Queryset R EBMER, XEKREN —PNRMITH
QuerySet ﬁﬁ't}])#. 4%2&2;15@@—4\2%?%?-}5’9 QuerySet, EEUW%_W\EEE{J%* QuerySet WE@%&
&, BIGNLEAMER set RBITEH#ITERIREIENES, X T Django Queryset WESER, RA]
AZ3E Django QuerySet API 3134,

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

dict_players = list(map(lambda p: p.as_dict(), players))
return JsonResponse(dict_players, safe=False)

- FHREIRY Player BUBRELHITIZR, HERIRAdic BIFIR, FER JsonResponse Hitt,

. get_by_id F:

- {#F get_object_or_404 iB;EXE(EN player_id, 45 player W4 Fdict, WMBUBEARTZE, 18H
LEERSGRE] 404 JRZSHD

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

- {#H JsonResponse IR[EZTHE:

return JsonResponse(result)

. trade BR#:

- M POST Payload AU Form FEVROERIRE

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

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

- VA Player BIEIEEINY select_for_update BRI RERAMSERAVBUREITIOS, FHAEESRZAVET
MBENIRNETRERD RS, ZRMERAT etransaction.atonic KifigE, EEREHES
HESER, PINFAXMG, EEEMEXWRARE, MERE, B dang #ITESEIR,
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sell_player = Player.objects.select_for_update().get(id=sell_id)
if sell_player.goods < amount:
raise Exception(f'sell player {sell_player.id} goods not enough')

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

- EMRREXROBIE, BT XEERT etransaction.atomic ¥Kifig¥, ERIRFEEIFH Django [E
RES, A, BAREELAMER try-except IBAIBHITRENIE, NR—EFERIE, 1BEE except
R RESSME EE, UBSLEE Django RIAARBIZITIEEMRRES, SBRBUIRER.

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

S price)
return HttpRespaonse("trad GC ful"
Pfayer.obE%ctsP?iitgr(E%=%u§ii&%ﬁ%ﬁaate(goods=F('goods') + amount, coins=F('coins') -

I .
— price)

- BRERGRINFNE, RAAEMERGFSERFERL&RE:

347 CIEMERMKBI=BEIEF (7IiE)

ZAFE2R{E A Django Admin CLI django-admin #J32, {RA]LALZEF{ERA django-admin RIRIETERY Django I B HI¥I1A
t. MRFBEBRRIXBERHIFERF django_example HHEIMTIEITZ=EHNBER, PILARBUT S RIEE:

1. ¥)981L Django INB copy_django_example:

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

2. BB DATABASES fiC & :

1. ¥TFF copy_django_example/settings.py BRE& M4
2. 1% DATABASES BB5T MIBEIAHE sqLite FIECE X AoTiDB EEFHVER

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

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

H

1
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}
DEFAULT_AUTO_FIELD = 'django.db.models.AutoField’

3. HFARRGIANEEEERE, FIIRES MR MIDDLEWARE FRAY CsrfviewMiddleware, {&LX
JS Y MIDDLEWARE J3:

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

'django.contrib.sessions.middleware.SessionMiddleware",
'django.middleware.common.CommonMiddleware"',

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

Eit, (FEERR T —MNSBNNARR, WNARRSRFANARFRNKRBITESEE, MREZEH—TT
fi# Django E’Jﬁﬁﬁfﬁf, 2=H

» Django Y*ﬁ
- Django A\I JZi8

3.5 TiDB F Python AYTEI B cRUD R FRFERF
ARIZH44E R R aN{aT {58 FATipB 1 Python SRAJIE— /MBI EAY crRUD N FEFER.

=z,
PE =W

HETF(ER Python3.10 K2 BA LR A 1TTiDB MM AT FRIRE.

351 1% Ba{REYTIDB 5EEE
KEENATios EEE BTN %,

Bl serverless Tier £8%,
(FET AR E — A A Tion SEBESL EStATos KL, WS, HEE:

- EREAHM K TiDE FEBE
- ERE IE3UTiDB 5 8%

ETcit WFECEMF LI MEMILIL
ZIMNESBEMEENRE, FiEidnoe SENILEE,
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352 28 FKEUREE

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

SQLAIchemy 3 S A EEBUATI THIFFIR Python ORM 22—, LLEAL4F A sQLAIchemy 1.4.44 BR A1 TR,

import uuid

from typing import List

from sqlalchemy import create_engine, String, Column, Integer, select, func
from sqlalchemy.orm import declarative_base, sessionmaker

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

Base.metadata.create_all(engine)

Session = sessionmaker(bind=engine)

class Player(Base):
__tablename__ = "player"

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

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

def random_player(amount: int) -> List[Player]:
players = [1]
for _ in range(amount):
players.append(Player(id=uuid.uuid4(), coins=10000, goods=10000))

return players

def simple_example() -> None:
with Session() as session:
# create a player, who has a coin and a goods.
session.add(Player(id="test", coins=1, goods=1))

# get this player, and print it.

get_test_stmt = select(Player).where(Player.id == "test")

for player in session.scalars(get_test_stmt):
print(player)
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# create players with bulk inserts.

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

# each player has a random UUID

player_list = random_player(1919)

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

# print the number of players
count = session.query(func.count(Player.id)).scalar()
print(f'number of players: {count}')

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

print(player)

session.commit()

def trade_check(session: Session, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
# sell player goods check
sell _player = session.query(Player.goods).filter(Player.id == sell_id).with_for_update().one
— 0
if sell_player.goods < amount:
print(f'sell player {sell_id} goods not enough')
return False

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

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

return False

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

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

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

session.commit()
print("trade success")

def trade_example() -> None:
with Session() as session:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
session.add(Player(id="1", coins=100, goods=0))
session.add(Player(id="2", coins=114514, goods=20))
session.commit()

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

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

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

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful
trade(sell_id="2", buy_id="1", amount=2, price=100)

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

simple_example()
trade_example()

MRERT E (LR Driver, SQLAIchemy FF#R T BIIBEIBERE RN, NEBIREZREVAT, SQLAIchemy BEIZR
AEMRE, WREEE. BAWRE crup F, WKELTBE,

Player XA BIEERETEEF AMERES, Player B NBEHEIW N E player REI—MNFER, SQLAIchemy
fEF Player 2R T 45 sQLAlchemy IRIEE S HIER, FRH THUWL LRFIFHY id = Column(String(36),
" primary_key=True) FUEEVE X, FARIERFERERANEMINNEM, id = Column(String(36), primary_key
' =True) "R id FERJ0 string B, WNEIEEZEE S vARCHAR, KE 36, BAERE,

X F sqLaichemy FIEEZ{ER A, REIAEE sqLAlchemy B M,

peewee S H HILLERRITHIFIR Python ORM Z—,  LtERE4G BApeewee 3.15.4 R ASFH 1T A,

import os
import uuid
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from typing import List
from peewee import *

from playhouse.db_url import connect

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

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

class Meta:
database = db
table_name = "player"

def random_player(amount: int) -> List[Player]:
players = [1]
for _ in range(amount):
players.append(Player(id=uuid.uuid4(), coins=10000, goods=10000))

return players

def simple_example() -> None:
# create a player, who has a coin and a goods.
Player.create(id="test", coins=1, goods=1)

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

# create players with bulk inserts.

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

player_list = random_player(1919)
Player.bulk_create(player_list, 114)

# print the number of players
count = Player.select().count()
print(f'number of players: {count}')
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# print 3 players.
three_players = Player.select().1limit(3)
for player in three_players:
print(f'id:{player.id}, coins:{player.coins}, goods:{player.goods}"')

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

buy_coins = Player.select(Player.coins).where(Player.id == buy_id).get().coins
if buy_coins < price:

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

return False

return True

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

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

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

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

Player.update(goods=Player.goods + amount, coins=Player.coins - price).where(Player.

'~ id == buy_id).execute()

except Exception as err:

txn.rollback()

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

txn.commit()

print("trade success")

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

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

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

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

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful
trade(sell_id="2", buy_id="1", amount=2, price=100)

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

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

db.connect()
## recreate the player table
db.drop_tables([Player])

db.create_tables([Player])

simple_example()
trade_example()

M TFEIZ(FER Driver, peewee ik I CIBRHUREEIER, TREBUBEZERIMT., peewee TFR T RKEMN
1BE, IKIEEIRE. EEANRM crRuD &, RKMENRX THRIZE,

Player KABUBERTIZFALIIRET, Player BIBNEMEINE player TREV—NFER, peewee {EF Player
LR T thpeewee RILESNER, FERA TR LRBIFHY id = charField(max_length=36, primary_key=
"~ True) RIERRVEN, RRIERFERLERFIEMIINEM, id = CharField(max_length=36, primary_key=True)
RN id FERJY CharField 8B, YWMEIEEESLE )y vARCHAR, KEH 36, BRNER,

K Fpeewee B Z{ERTFIE, RIS B peewee EM,

mysglclient J3 HBIELEGRITHIFFR Python Driver Z—, LEAEYE BAmysqlclient 2.1.1 IRZASHITIHEE, Z|IA Python BY
Driver fHEXEMIES, FHBNESE, ERERTREKRKESI, EFNERSEEZNENE, IRLEEXRE
WIERE sQL BVig=, AKEER orv HITIEFRRES, XU REFES T,

import uuid
from typing import List

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

autocommit=autocommit

def create_player(cursor: Cursor, player: tuple) -> None:
cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

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

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

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

return players

def bulk_create_player(cursor: Cursor, players: List[tuple]) -> None:
cursor.executemany ("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", players)

def get_count(cursor: Cursor) -> None:
cursor.execute("SELECT count(*) FROM player™)
return cursor.fetchone()[0]

def trade_check(cursor: Cursor, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
get_player_with_lock_sql = "SELECT coins, goods FROM player WHERE id = %s FOR UPDATE"
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# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))
_, sell_goods = cursor.fetchone()
if sell_goods < amount:
print(f'sell player {sell_id} goods not enough')
return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buy_coins, _ = cursor.fetchone()
if buy_coins < price:
print(f'buy player {buy_id} coins not enough')
return False

def trade_update(cursor: Cursor, sell_id: str, buy_id: str, amount: int, price: int) -> None:
update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods
cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: Connection, sell_id: str, buy_id: str, amount: int, price: int) -> None:
with connection.cursor() as cursor:
if trade_check(cursor, sell_id, buy_id, amount, price) is False:
connection.rollback()
return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

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

connection.commit()

print("trade success")

def simple_example() -> None:
with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
# create a player, who has a coin and a goods.
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create_player(cur, ("test", 1, 1))

# get this player, and print it.
test_player = get_player(cur, "test")
print(f'id:{test_player[0]}, coins:{test_player[1]}, goods:{test_player[2]}")

# create players with bulk inserts.

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

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)
print(f'number of players: {count}")

# print 3 players.
three_players = get_players_with_limit(cur, 3)
for player in three_players:
print(f'id:{player[0]}, coins:{player[1]}, goods:{player[2]}")

def trade_example() -> None:
with get_connection(autocommit=False) as conn:
with conn.cursor() as cur:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))
conn.commit()

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

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

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

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful
trade(conn, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently
with conn.cursor() as cur:
_, playeri1_coin, player1_goods = get_player(cur, "1")

121



P PingCAP

print(f'id:1, coins:{player1_coin}, goods:{player1_goods}"')
_, player2_coin, player2_goods = get_player(cur, "2")
print(f'id:2, coins:{player2_coin}, goods:{player2_goods}"')

simple_example()
trade_example()

priver BERRIVEREE, BFNITUERREFARIKXEN sqL, FEFREIBEZIG Player, 5 orv R,
E S EHUIRNRITELE, Player 8 LATT 4 (tuple) FHITR R

K Fmysqicient IE B{ERFE, REILASE mysqiclient B 73314,

PyMySQL JO H BILLEGRITRIFIE Python Driver Z—, LEAEIE LA PymysqL 1.0.2 FRASHITIHAR, =R Python BY Driver
HREMES, FREBWNERE, ERERTRERKESRN, SFNERSFSEME, NRSERENNE
F sqLB9ia=, NAKEER orv H1TIEFRE., X o] U RREFNEE .

import uuid
from typing import List

import pymysql.cursors
from pymysql import Connection
from pymysql.cursors import DictCursor

def get_connection(autocommit: bool = False) -> Connection:
return pymysql.connect(host='127.0.0.1",

port=4000,
user="'root",
password="",
database="test"',
cursorclass=DictCursor,
autocommit=autocommit)

def create_player(cursor: DictCursor, player: tuple) -> None:
cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

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

def get_players_with_limit(cursor: DictCursor, limit: int) -> tuple:
cursor.execute("SELECT id, coins, goods FROM player LIMIT %s", (limit,))
return cursor.fetchall()
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def random_player(amount: int) -> List[tuple]:
players = []
for _ in range(amount):
players.append((uuid.uuid4(), 10000, 10000))

return players

def bulk_create_player(cursor: DictCursor, players: List[tuple]) -> None:
cursor.executemany ("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", players)

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

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

# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))
seller = cursor.fetchone()
if seller['goods'] < amount:
print(f'sell player {sell_id} goods not enough')
return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buyer = cursor.fetchone()
if buyer['coins'] < price:
print(f'buy player {buy_id} coins not enough')
return False

def trade_update(cursor: DictCursor, sell_id: str, buy_id: str, amount: int, price: int) -> None:
update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods
cursor.execute(update_player_sql, (amount, -price, buy_id))
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def trade(connection: Connection, sell_id: str, buy_id: str, amount: int, price: int) -> None:

with connection.cursor() as cursor:

if trade_check(cursor, sell_id, buy_id, amount, price) is False:

connection.rollback()
return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

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

connection.commit()

print("trade success")

def simple_example() -> None:
with get_connection(autocommit=True) as connection:
with connection.cursor() as cur:
# create a player, who has a coin and a goods.
create_player(cur, ("test", 1, 1))

# get this player, and print it.
test_player = get_player(cur, "test")
print(test_player)

# create players with bulk inserts.

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

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)
print(f'number of players: {count}")

# print 3 players.
three_players = get_players_with_limit(cur, 3)

for player in three_players:
print(player)

def trade_example() -> None:
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with get_connection(autocommit=False) as connection:
with connection.cursor() as cur:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))
connection.commit()

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

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

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

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful
trade(connection, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently
with connection.cursor() as cur:

print(get_player(cur, "1"))

print(get_player(cur, "2"))

simple_example()
trade_example()

Driver BE R RIVFIRIEE, ELFHRITUEREFAREIRER squ, FFRNEWE|R Player, 5 orRM RF,
EREBEBIENRIVFETE, Player 15 BAdict H1TRR,

XF pymysQL IEZERTTE, RETAESE pymysqL B XA,

mysgql-connector-python JJ B EEEGRITRYFR Python Driver Z—,  EEREYE BAmysql-connector-python 8.0.31 kR A1 T
BB, Z]JA python HY Driver HHEREMNIES, FEAMIRESE, ERERTTEREKESN, EFNEEEEN
i, MRSEREMNIER sqLBVZR, HAKEFER orv HITEEFRRE., Xr]LARRERNBE M,

import uuid
from typing import List

from mysql.connector import connect, MySQLConnection
from mysql.connector.cursor import MySQLCursor

def get_connection(autocommit: bool = True) -> MySQLConnection:
connection = connect(host="'127.0.0.1",
port=4000,
user='root",

125


https://pymysql.readthedocs.io/en/latest/
https://dev.mysql.com/doc/connector-python/en/

P PingCAP

password="",

database="test"')
connection.autocommit = autocommit
return connection

def create_player(cursor: MySQLCursor, player: tuple) -> None:
cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

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

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

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

return players

def bulk_create_player(cursor: MySQLCursor, players: List[tuple]) -> None:
cursor.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", players)

def get_count(cursor: MySQLCursor) -> int:
cursor.execute("SELECT count(*) FROM player")
return cursor.fetchone()[0]

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

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

print(f'sell player {sell_id} goods not enough')
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return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buy_coins, _ = cursor.fetchone()
if buy_coins < price:
print(f'buy player {buy_id} coins not enough')
return False

def trade_update(cursor: MySQLCursor, sell_id: str, buy_id: str, amount: int, price: int) -> None
I*):

update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods
cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: MySQLConnection, sell_id: str, buy_id: str, amount: int, price: int) ->
"~ None:
with connection.cursor() as cursor:
if trade_check(cursor, sell_id, buy_id, amount, price) is False:
connection.rollback()
return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

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

connection.commit()

print("trade success")

def simple_example() -> None:
with get_connection(autocommit=True) as connection:
with connection.cursor() as cur:
# create a player, who has a coin and a goods.
create_player(cur, ("test", 1, 1))

# get this player, and print it.
test_player = get_player(cur, "test")
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print(f'id:{test_player[0]}, coins:{test_player[1]}, goods:{test_player[2]}')

# create players with bulk inserts.

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

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)
print(f'number of players: {count}")

# print 3 players.
three_players = get_players_with_limit(cur, 3)
for player in three_players:
print(f'id:{player[0]}, coins:{player[1]}, goods:{player[2]}"')

def trade_example() -> None:
with get_connection(autocommit=False) as conn:
with conn.cursor() as cur:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))
conn.commit()

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

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

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

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful
trade(conn, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently

with conn.cursor() as cur:
_, player1_coin, player1_goods = get_player(cur, "1")
print(f'id:1, coins:{player1_coin}, goods:{player1_goods}"')
_, player2_coin, player2_goods = get_player(cur, "2")
print(f'id:2, coins:{player2_coin}, goods:{player2_goods}"')
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simple_example()
trade_example()

oriver BEERMFRIZEE, EUEIEAFIUERRFAREIAER sqL, BFAEREIR Player, 5 orM R[E,
E & EBIENRINEE, Player 'I—IU\tuple HITRR.
*=F mysql-connector-python MESERAE, R0] L‘)\%‘%mysql—connector—python BEAXHE,

353 3% BITREE

RIFEL N BBINEITHE

3531 F3FF 18D RYRML

FENE
7E Gitpod Playground FRE1% Python 5 TiDB AYiESE : IITEFAIR I

FROIFFNVIIRMNR, BRERANER, TEREIT

mysql --host 127.0.0.1 --port 4000 -u root < player_init.sql

mycli --host 127.0.0.1 --port 4000 -u root --no-warn < player_init.sql

ENMEAXMER, JARELRGITEFE, BEAEWRIIFSI (W Navicat, DBeaver EGUITE ) HEERE
B¥, BT player_init.sql XA sqLiEA],

3.53.2 355 2889 : TiDB Cloud BL{SE

= {R{E 8 T TiDB Cloud Serverless Tier 5£8%, IEAAFEFRARRARME) cAER, FIFIEBIRIFZICA <ca_path> WA
BEIER, BEEUT RAGEXIEBER L

/etc/ssl/cert.pem

/etc/ssl/certs/ca-certificates.crt
/etc/pki/tls/certs/ca-bundle.crt

/etc/ssl/ca-bundle.pem

ERERNEILBEIR, BEEFTIDB Cloud Serverless Tier T2 EZ M4,

= {'R{EFATIDB Cloud Serverless Tier 588%, FX sqlalchemy_example.py A create _engine BX| EHINS:

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

EHIRRTERIZIE A 123456, TMEM TiDB Cloud Serverless Tier SEE¥ IR P ZIRNERZEE N

129


https://dev.mysql.com/doc/connector-python/en/
https://docs.pingcap.com/tidbcloud/secure-connections-to-serverless-tier-clusters

P PingCAP

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

ABALEAERIAF create_engine ¥ J9:

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

)

= {R{EFITIDB Cloud Serverless Tier .£8%, F X peewee_example.py I connect EREIAIAS:

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

EIRIZTERIZRRE ) 123456, MHEAM TiDB Cloud Serverless Tier EEEFER B RIFNEIEEE N

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

BAUERERNIAE connect B f9:

« peewee 4§ PyMysQL YE9 Driver B :

db = connect('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",
ssl_verify_cert=True, ssl_ca="<ca_path>")

. peewee & mysqlclient YE Driver B ¢

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

H F peewee RIS EUEEZE Driver 1, {EFH peewee BB EE Driver RI{EHEEY,

Z {/R{EFTIDB Cloud Serverless Tier 5£8%, B4 mysqlclient_example.py A get_connection BB :

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

autocommit=autocommit
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EARIRERIZERE S 123456, TMHEM TiDB Cloud Serverless Tier EEEFEINRPSEIRERZEE R
* Endpoint: xxx.tidbcloud.com
+ Port: 4000

* User: 2aEp24QWEDLQRFs.root

ABALERERIE get_connection BBERHD:

def get_connection(autocommit: bool = True) -> MySQLdb.Connection:
return MySQLdb.connect(
host="xxx.tidbcloud.com",
port=4000,
user="2aEp24QWEDLgRFs.root",
password="123456",
database="test",
autocommit=autocommit,
ssl_mode="VERIFY_IDENTITY",
ssl={

"eah: "<ca7path>"

Z R{E ATIDB Cloud Serverless Tier 558%, Bl pymysql_example.py A get_connection R4 :

def get_connection(autocommit: bool = False) -> Connection:
return pymysql.connect(host='127.0.0.1",

port=4000,
user='root",
password="",
database="test',
cursorclass=DictCursor,
autocommit=autocommit)

EARIEERIZERE S 123456, TME M TiDB Cloud Serverless Tier EEEFEINR P EIREREEE RN

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

B2 UEAENHF get_connection BBLY9:

def get_connection(autocommit: bool = False) -> Connection:
return pymysql.connect(host="xxx.tidbcloud.com",
port=4000,
user="'2aEp24QWEDLgRFs.root",
password="'123546",
database="test',
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cursorclass=DictCursor,
autocommit=autocommit,
ssl_ca='<ca_path>",
ssl_verify_cert=True,
ssl_verify_identity=True)
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Z{R{EFITIDB Cloud Serverless Tier 5£8%, B mysql_connector_python_example.py A get_connection ERI%Y :

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

E{RIZERIZIG F 123456, MELM TiDB Cloud Serverless Tier SEBEEIR FREZIHEIZEE R

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

ABALERERIE get_connection BBERHD:

def get_connection(autocommit: bool = True) -> MySQLConnection:

connection = connect(
host="xxx.tidbcloud.com",
port=4000,
user="2aEp24QWEDLgRFs.root",
password="123456",
database="test",
autocommit=autocommit,
ssl_ca='<ca_path>",
ssl_verify_identity=True

)

connection.autocommit = autocommit

return connection

3533 FE3ITFE3IHH: 1B1T
BITRNB ST &M :

pip3 install -r requirement.txt

HURFES RETHIAR, BESRETISKERGE—TBRETRYAL.
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python3 sqlalchemy_example.py

python3 peewee_example.py

python3 mysqlclient_example.py

python3 pymysql_example.py

python3 mysql_connector_python_example.py

354 4w TNHRHIL

SQLAIchemy T A% H
peewee FALHA%I
mysqlclient FRHA%E
PyMysSQL FATEA%E

mysgql-connector-python FRER%

4 E#EZ|TDB

41 EBRIXFNEL orm AESE

EE:
TiDB 2355 iHAR

- Full: REB TiDB ELFRAZLEMME RS HINEE, FEEZTEMIRAPNERER
B, PingCAP I EHAHINITiDR 2 #5058 = 75 T PR AR A1 TRE MM,

+ Compatible: FREARFZT EBER MysQL, T TiDB mEFES MysQL %, FEULETiDB B LA
RABAZTEMKRENDINEE, B pingcar FHRIZT EEHZEBIFRFMRIE, BRI6E
W —LeEINIIT I,

KXTEZT08 ZHMWE=FTH, RAJMUERTDE ZHNE=FTE,

TiDB A MysQL BN, BFESN S wysQL ARBHBEZ=FIEME, BKERRIEES vysql 32 HEITEE,

41.1 Java

AT N BJjava iBSHY Driver Kz orRM BIERF I,
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4.1.1.1 Java Drivers
SFFFR: Full

1288 MysQL XAV BR T EFECE Java JoBC IRSNFZFENRIER, ¥ F TiDBv6.3.0 LA ERRA, EBiN{ER
MySQL Connector/J 8.0.29 52 UA _ERRZS,

i

7E 8.0.32 ZHIH MysSQL Connector/) 8.0 AR A TZFE— bug, 2 5TiDBv6.3.0 ZBIHIhR A — 2 (ER
B, ATEERSRLAIZRIE, A TBRILIOIM, EiNEER MysQL Connector/) 8.0.32 S ESARAS, IX
# & FTipe JoBC ( M TiDBJDBC #7%E ),

BRI TENIOINARER, SISFERTiDS F pBC 4 E —1Nava N,

EFER: Ful

TiDB-JDBC B ET MysQL 8.0.29 FIEHIARZS, TiDB-JDBC EF MysqQL B 75 8.0.29 fR A 4Ri%, {8%E T [R)DBC 1 prepare
TS24 SFEREOFIEIR, FETIETICDC snapshot EIENLEIPFN sm3 INEIRIESTHAE,

EF sm3 BYIAIE{X7ETiDB hiRASHY MysSQL Connector/) RSz,

WNRIR(ERRIZE Maven, 1B4FLFASTRINZI{REY <dependencies></dependencies>:

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

</dependency>

WMRIRFEEA sM3IAIE, BB TABRINZI{RR <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcprov-jdki5on</artifactId>
<version>1.67</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcpkix-jdk15on</artifactId>
<version>1.67</version>

</dependency>
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https://dev.mysql.com/doc/connector-j/8.0/en/
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WMRIRERRIRGradle, BFUATHERIMEZEIFRRI dependencies:

implementation group: 'io.github.lastincisor', name: 'mysql-connector-java', version: '8.0.29-
'~ tidb-1.0.0"

implementation group: 'org.bouncycastle', name: 'bcprov-jdki5on', version: '1.67'

implementation group: 'org.bouncycastle', name: 'bcpkix-jdk15on', version: '1.67'

4112 Java ORM fEZE

=r

s
ST
IE:;-.\ .

+ Hibernate HBEI N ZIHFIRESE S,

« TiDB M v6.2.0 IR F 8245 Savepoint, QNFETE @Transactional A{#E A Propagation.NESTED
§§§§f§$§ﬁilﬁ, ] @Transactional(propagation = Propagation.NESTED), ﬁ%ﬁﬁikﬁﬁﬂg
TiDB hRZAS J9 v6.2.0 B A £,

TSR Ful

B BA{E F Gradle B% Maven SRERIREVN ARFEFHIFR BRI, BF(R T EREIMAYEIZMKS, MEFR
MBS MR R, EE, RFE Hibernate 6.0.0.Beta2 KA LhRAA ZF5TiDB /5.

WRIR(EARIR Maven, 1BIFLFASTRINZI{REY <dependencies></dependencies>:

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

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

</dependency>

WNR(RERRZ cradle, BIFLATHAERIMEI{RAY dependencies:

implementation 'org.hibernate:hibernate-core:6.0.0.CR2'
implementation 'mysql:mysql-connector-java:5.1.49'

- BX[R & Java {EFH Hibernate ¥ 17 TiDB N FAFE R A BRIBIF, m]S(RTiDB F1 Java BB CRUD N FFZ [F- (&

FH Hibernate,
« K spring {88 spring DataJPA, Hibernate #1TTiDB N FAFZ M EHVBIF, BTSREH Spring Boot # £ TiDB
N FRTERF,
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https://stackoverflow.com/questions/37927208/nested-transaction-in-spring-app-with-jpa-postgres
https://gradle.org/install
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SN, {REEEHibernate AL E XA IEETIDB 5 S org.hibernate.dialect.TiDBDialect, Itb75 = EHibernate
6.0.0.Beta2 A EA R $s, BIRTIEHL Hibernate lRAS, IR ABEIREIEER MysQL5.7 BJ75 S org.hibernate
'~ .dialect.MySQL57Dialect, {BIXTIEEERARITMIBIERLER, REBS TiDB {5 BIFMHRIERK, W: 57

e
~Jo

ZFEL: Ful
{7 8] LAE F Gradle 8% Maven SXEXN FAFE FRIFT BB B & B H, TEFNEEEFXIMRBIXA,
WNRIRERRIRE Maven, BIFUTHABRINZIFREY <dependencies></dependencies>:

<dependency>
<groupId>org.mybatis</groupId>
<artifactId>mybatis</artifactId>
<version>3.5.9</version>

</dependency>

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

</dependency>

n JEGradle, 515 LA F NEMIIZI{RIYT dependencies:

implementation 'org.mybatis:mybatis:3.5.9"'
implementation 'mysql:mysql-connector-java:5.1.49'

{8 A8 MyBatis 3 1T TiDB N FBFE M EERIGIF, BIS5TiDB Fll Java HYTE B CRUD [N FA T2 7 - (£ Mybatis,

4113 Java BPIRAEISE
tidb-loadbalance
TIESEL: Rl

tidb-loadbalance =N FAIRAY A F19#ET2E4, Eidtidb-loadbalance, {RP]CASCINETHZEIFTIDB server T HRER,
HRHE 7 15 2 E Atidb-loadbalance TRIGTEE Fim ) & DBC EHE, B F m A 5TiDB server Z (8] FijpBC Hi%,
HEES TER R I E B,

B Biltidb-loadbalance EE3LI14C1E, PN, NXEZF R EHIYE R,

EI=¢
tidb-loadbalance BB & mysql-connector-j —iEfEH,

WNR(RERRIRE Maven, BIGLA T ABRINZI{RAY <dependencies></dependencies>:
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<dependency>
<groupIld>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>

</dependency>

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>tidb-loadbalance</artifactId>
<version>0.0.5</version>

</dependency>

WMRIREARIRGradle, BEEFLATHRERIMEI{RR dependencies:

implementation group: 'io.github.lastincisor', name: 'mysql-connector-java', version: '8.0.29-
- tidb-1.0.0"

implementation group: 'io.github.lastincisor', name: 'tidb-loadbalance', version: '0.0.5'

4.1.2 Golang

AT B Golang IBSHY Driver &2 orRM BIER AT,

4.1.2.1 Golang Drivers

go-sql-driver/mysql

EFER: Ful

REB go-sql-driver/mysql AR BRFR EXFH EC & Golang X BNF2 7 BN R A,

BXRX— M BNEGINARER, FISE[ERTIDB ] go-sql-driver/mysql #E —NGolang N A,

4.1.2.2 Golang ORM HEZ2

GORM

FFER: Ful

GORM B — MR 1THIGolang B ORM #EZR, {REJUAEF go get SKEVRAVSL FIFE R RIFT B AR,

go get -u gorm.io/gorm
go get -u gorm.io/driver/mysql

{58 F GorRM 13t 17 TiDB N FIFZ - M 295 F, IS i5TiDB I Golang FIEI &2 crRUD [N FE 72 [ - {# FJ GORM,

4.1.3 Python

ETNB python IBSHY Driver 52 ORM BIE A A,
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4.13.1 Python Drivers
THFER: Compatible

28 pymysQL X AHHRAVIARA T EFHEC B IRThIZF BN 2, BINER 1.02 RU ERRA,

{3 pymysQL 4 2 TiDB R AT FHIMGIF, RIS HTiDB Fl Python HITETE CRUD 37 FA 72 - {6 PyMysQL,
ZHFER: Compatible

& B8mysqlclient XAHRRIIEEA T S FACE IRNIEFEN eI B, BIEM 2.1.1 R ERRA,

{55 A3 mysqlclient ¥ 2 TiDB N AAFEFHIGIF, BIS(RTiDB F Python HIEIE CRUD N2 2 /5 - {8 F mysqclient,
ZHFEL: Compatible

F&B8mysql-connector-python XAFRRYIHBA T EHECE IRNIZFENEI(EMA, BINER 8.031 KU LR,

{# A3 mysql-connector-python HJE TiDB M FFRFHIBIF, TT2i@Tios 1 python BITEE cruD M FETERF - (EF3

mysql-connector-python,

4.1.3.2 Python ORM HEZ2
TIHEN: Compatible

Django /& —MiRiTHY python BFYFF & HEZSE, {RBILAfER pip install Django==3.2.16 django-tidb>=3.0.0 $KEX
RV FAFEFRORT B ARHIN, ZiN{EFR Django 3.2.16 KA _ERRA,

{5 F8 Django ¥4 2 TiDB NI FAFEFRIGIF, SIS (£ pjango 14 E TiDB N FAFEF.
TIHEN: Compatible

SQLAIchemy ;2 —ANAR{THY Python AY ORM MEZR, {REJLA{EHE pip install SQLAlchemy==1.4.44 3kBX{REOMN FTE
FFRIRT BRI, EINER 1.4.44 RUA ERRAS,

{3 sqQLAIchemy ¥ Z TiDB N FITEFHYIF, BIZ18)TiDB F Python HYTETEE crRUD [ FF2 - f£FH SQLAIchemy,
ZIFEL: Compatible

peewee & — N 1THY Python A ORM AEZR, {REJLA{ERE pip install peewee==3.15.4 3k BVRIIN IR FIIFRE
RERIN, ZBiN(EF 3.15.4 KA ERRA,

{55 FA peewee #4) 2 TiDB N FAFEFHIMGIF, BISHTiDB H Python HYETER CRUD [ F T2 5 - (% FH peewee,

42 E#FTioB

TiDB HEFRE MysQL MY, 2EMEFIMERSHTIR, 1ESH MysQL Client Options,

TiDB S23F MysQL & P im/BRSZ 2R MY, IXfEE RS HE P IRIREFEFFN orM HEZZR] BMSEIE R MysQL — %
2 TipB,

4.2.1 MySQL

{IRET BAER{E B MysQL Client B, MySQL Shell 3% $£ 21| TiDB,
AT LAfE AR MysQL Client ¥E 0 TiDB BUER £ 1T L BEiEERITioB, FEMUE T YUM B Linux Z1TRR 951, 4B aA1E

[l =

ZZ 2= MySQL Client,
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sudo yum install mysql

LRITMIGE, (RAIAERI T e <&z TiDs:

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

=
=T

{RETBAER MysqL shell ¥E JTiDB FIAR S 1T L BEiE 1 ZITiDB, £F MysqL shell A HITER, LRTM/G,
BILAERN T ar <& Rl Tis:

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

42.2 JDBC

{Re] AfEFE)DBC IRENEERITIDB, XFEERIE—/ MysqlbataSource BY, MysqlConnectionPoolDataSource Y&
(EMEBEIL T patasource ¥8M ), FF{EFR seturL REIZEEEFTE,

an:

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

)

EXDBCIEEMESER, s[&2EDBCEANM,

EESW
SHA iR
{username} T E & EDTios AT soL )EHF'
{password} EEEIEZ|TiDB AT sQL HFPHIEE
{host} TiDB T3 SiB1 THY Host
{port} TiDB 7 R IETE AT AY IR O
{database} (BERTFER) BURER BTG

4.2.3 Hibernate

{Re] LAf#E A Hibernate ORM &% Z TiDB, 1544 Hibernate BIBZE Y hibernate.connection.url 1R E RNEEH
TiDB EEF A,

f5lan, fREVEEE#ESTE hibernate. cfg. xml &R, IBA(RBIERENENZ T

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

fEiE, ERRBISZEEENXH, MIMIKIF sessionFactory W :

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

'— buildSessionFactory();

XERNAFEEIENR:

1. ERERMEEXY hibernate.cfg.xml JXMLIET, T & FHF, T xvL PEFIFHFFR, ELt, T &
FEH gamp;. BN, EIEFSFSE 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{EFT Hibernate BY, EIX{EFR TiDB 55, Bl hibernate.dialect IR E JJ org.hibernate.dialect.
'~ TiDBDialect,

3. Hibernate TERRZS6.0.0.Beta2 JZBA LRI $FTiDB AS, FEUHETFER6.0.0.8eta2 K LA _ERRZASAYHibernate,

Eg X Hibernate ﬁ}%’?‘%ﬂﬂ"ﬂ%ﬁ. %”;‘I"Fﬂ Hibernate EES‘ZHO

EEESR
SHB R
{username} EEEED DB EEI soL FHF
{password} = EiE#ZITiDB EEEFHY sQL FHFHVEERY
{host} TiDB T3 =B THY Host
{port} TiDB T3 s LIETE ME I AYm O
{database} (BERTFER) ZURER BTG

- ERBSH- ERNEKRE. REEERTRBE &)ava NAERATIOB FEREXEK- Ei

ithe

- ERSBIEB T &Java N A (£ TiDB AR E K- DBC,
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431 EEBESR
TiDB (MySQL) IE I B LEIR B RAIRIE (ELTWTF oue Kift ), BRTEIL 1eP &I IMNEE B TIEIZ LR
£, FRARFIREESIETIDB (MysqQL) EIEREFEEE b I#HITE A,

Java RYZE it SCHLAR 2 (HikariCP, tomcat-jdbe, druid, c3p0, dbep), TiDB ANRPREEAREREM, NAR AR LS
R BITIEREE DS,

4311 EEHEE
bt E NN RNAEERIEESBEARESEINEE DX/, LA Hikarice Jofl:

maximumPoolSize: ERNRKNEZN, EETAZSH o8 BRAZREFTRERE, EEL/NIZSENA
RELEETIE, MUFRENABEHREESENE, PISERXRXE,

minimumidle: EFMER/NFHERY, TBEATENAZHANTFE - LERMUNNREBER, AFRFER
B SERHEITECE.

NAEERAERE BN, SEIRERERATMAEREERE, HENAFERANNAE R BEXER (W0
metricRegistry ), 1B M2 BE R BY TE (i 3 th o] &L,

4312 HRERRE

ERBEIP R Tios BIKER, 1o AN ENXRAZTFImER (FRIERE ), E—REFIHKE Tios Z[EE
R B LS B HAProxy ZRMIMENRIE, ENERREERTH—EREIEENFRER, R T7IEENENide
B, ERhTEFEERITRIENRMERE,

MR E EJava MAFBEICATHHIR:

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

WRn milliseconds ago AHIn YNRZE 0 B/ NEVME, MBERMITH sqL & HTios REIBH S|V,
EFEBTDBstderr HE; WRn2—NEEXKRE (EEAXER) 3600000 ), RFJEREDXMEETHAX
R (E)proxy XA T, BEBRANR TIBKproxy B idle EBE, 120 AIEEZ M ITUATIRE:

- BREREEINEERERERTA,
- (FRBEMARETENEEEES A,
- EHI & X test query fRIEIEE,

AREEEZ NSRS IFEP— M S A, PJUEEMERIERISERIHRINEE.

4313 ZBRNAT

7£ HikaricP B About Pool Sizing — X FHRJ AT 22, 2 A EINTIR BEIEEEZDA/NIRHR, SICAEE
MTFEEANhES, FIEME, BRZERATEU, UEEESHERINERBR,

ZEWATVARINT -
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https://github.com/brettwooldridge/HikariCP
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connections = ((core_count * 2) + effective_spindle_count)

BE-TERAN:

+ connections: 5 FEZEIK /N,

* core_count: CPU *ZID%(O

+ effective_spindle_count: IEREE = XR ERIRHIEBES L Eﬁﬁ(ﬂf SSD ), E B EERE
BoIUHRM AR — e, fla, REANE—1E 16 /Niﬂ {HRYAY RAID PETIAIRRS 28, FRA
effective_spindle_count N7 ) 16, UEAERIE AT, SLIF EREZRIVARSZEEFIUEERZ Lo HRiEK,
77 HOD 1IBE REERITENX,

ERHIHIRNE, EXMERATNNNT, BT —&iHAE:

A formula which has held up pretty well across a lot of benchmarks for years is
that for optimal throughput the number of active connections should be somewhere
near ((core_count * 2) + effective_spindle_count). Core count should not include
HT threads, even if hyperthreading is enabled. Effective spindle count is zero if
the active data set is fully cached, and approaches the actual number of spindles
as the cache hit rate falls. ... There hasn't been any analysis so far regarding
how well the formula works with SSDs.

XAMABAEH :

1. core_count Fi2_WIIBMZIDE_, SRREARBLIELX.
2. BUBIREELETFMT, effective_spindle_count IR E AN 0, FEEGHPERI T, SEIMEHALFREY HoD

;&O
3. XEREEAET sso EE AT,
XEHIRBBLE{RTE(ER ssp BY, EIRREMMAYZRIE AT
B8] LAZ3E CockroachDB I EUHE FEEIE M PAVIEIA, WEINEERA/N AN

connections = (number of cores * 4)

Ett, {RTEFER ssp BIER T el LS EEENRE S cPu DT * 4, UAESRAZ IR IEE MR REERK
N, FLALLEIRBAEH1TH — SRR,
4314 AEEFE

AIAEE, EEHBNE ’ATEF'?%EIJ B, B—MEFNYIGRE, EREIRGEMVIE CHREE, FEk
#ERE, BdEil, [RIREE,

LEREERNIRE, B -LEANE, WLES5MT:
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1. AIRIREIMEIFEEIRR K, BEAMRIRAERD, TUHITSES, AMELAEEREER, H
R EFZ FT R EHH1TALIE,

2. SIRMRRIARSS 2R LEREB T 2RSS, AESMRSABMIINERBN, BXRIENMERBIIREK
ERBEA,

432 EESH

Java MARE A REARARMIERPEHEKR, BEERKE— RSB TIAR)DBC REMIEERS BHITRE,
Xt FjoC, BEXRIMEESR: ArIBIEIEEFNAPI Implementer ISHECE.

432.1 JDBCAPI
W FEARDBCAPHERFRIASE DB ERL HIE, AXEZERIF/LNMEREZEMAPIER,

43.2.2 {EFH prepare API

WF outP 7R, FEFRFALEIEERN sQuiBRAIELSMRSHTLEE RIS HME/LE, FALBINERAAE
18 A (Prepared Statements) (X B LB AMIT, FEBEMAIEIBOREENIT, AMmEERTios ESERAE
BX sqQL AT RIAYFF$H.

BrRIS M EEESES AR Prepare API 1T SQLINTT, UNREEER)DBCAPIIHITH R, IEEEFEEA Prepare
API,

BINEEIEE MysqQL Connector/] SRILFRENIAR SME FPIRIBRITIAIE, & EEFPIRSREUNX AR
KiZBIRSS IR, FrUCABR T E{EF prepare API, A FE E7E)0BC IEZSHHEZE useServerPrepStmts = true, A
BE7ETIDB RSB EFIMHAITIBAITIAIE ( TESHEEETHIFHANE ).

4323 {EF Batch HEBIB/AEH

WFHMEBBAEH, NMRBAIERRS, FTBAIEREERaddBatch/executeBatch APL, BT addBatch I RAF S 5%
sQL BB EFICREEFEZ Pin, AT executeBatch BY — 2R IXEI IR ERS 23,

EE:

¥FF MysQL Connector/) SEH, EXIA Batch R @4F Z X addBatch B sQL & 1% B 41 ZE iR £ i A
executeBatch FURHR, {ELFRMERIEZTRE —FEZMEIEX, BEABBSHUEERS SN
MLERX TR,

R A LB Batch ML &iX, FEE DBC EZS B E rewriteBatchedStatements = true

(THESHEEETHIEHANTSA ).

4.3.2.4 {$ StreamingResult ;R VIREITLER

—MRIEAT, ARANITHRE, psc SRARIFENEBNERAREREFEZFIRRTFR, EESEREIE
REREMZRT, BEFRHSFERIRERSFZRLEAEFE—/OREIMICRE, FEFREERAEFLE
T—EnEBEaRSBEET i,
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https://docs.oracle.com/javase/tutorial/jdbc/basics/processingsqlstatements.html#executing_queries
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£ oeC R E U T HAE

« 1] FetchSize JJ Integer .MIN_VALUE iLE PIRANETFR, B UmiE StreamingResult BI75 0 MM L& iEE B
TVIZEUITES

« {88 cursor Fetch, ﬁﬁéﬁlﬁﬁ FetchSize JJ1IEE2%Y, B E)pBC URL HIEZE useCursorFetch = true,

Tios FRIERSEHTIMS R, (BB TR —FIG Feuchsize IREH Integer NIN VALUE B0, LB FRINGS
SHLE e AT R,

43.2.5 MySQLJDBC &%

JDBC SKIE F @ 1d)0BC URL SERIFZ U RIB M SCIIME R E, XEBLA mysqL ETU'E’J Connector/) SRITBE%
& (9”%1%%5@% MariaDB, B]LAZS%E MariaDB FIZENECE o EAREINRZ, EE;:?E/ITLATIE‘EE
oEHERERS L,

43.25.1 Prepare tHXS

* useServerPrepStmts

ZXINB AT, useServerPrepStmts BY{E S false, EI]R {7 prepare API, B RESFEEFimfl “prepare”
Eth T ERRZR[BESHETAE, WRE—F sQUIBAIFEZZIRIERA prepare API, MEINIZE1X1E
IRA true,

7E TiDB Y5 3= BB BAEIE Query Summary > CPS By Instance EH B RAF SR, TNRBERT com_QUERY #
COM_STMT_EXECUTE BY, COM_STMT_PREPARE {XE BN,

+ cachePrepStmts
E?K useServerPrepStmts = true ﬁﬁitﬂﬁ%jﬁuﬁ}ﬂﬁﬁﬁﬁ%ﬁ, 1@%%%%?%)—:‘ﬁﬁﬁmmﬁ%ﬁ%
close FIAMEIER), HASEA, IXHEITMHEIRCEEZERNINNANIT, FrLARINF /BuseServerPrepstmts —
= true JF[EIAEEE cachePrepStmts = true, XRILEFIREFNLIBIER,
7ETiDB M F AT AT Query Summary > CPS By Instance ZEE RS LR, NRBERH COM_STMT_EXECUTE
%"QE‘TT:‘T_E%:F COM_STMT_PREPARE BI4E%4,
Hh, BT useConfigs = maxPerformance EEEREIMECEZ NS, HPHEIE cachePrepStmts =

— true,

*+ prepStmtCacheSqlLimit

TEEC & cachePrepStmts [FIE B2 B prepStmtCacheSqiLimit iLE ( ZAIAJ 256 ), ZELBEIZHIE P iRLEFEN
RIBEAMRAKE, BT ZKEBASEET.

FE—EAR QLI KEFTREBIT ZRE, SHIMAIE sLAEESER, BIURENA sou KERBLAER
ERBIEARIE.
1E TiDB ¥ ¥ErhiEiT Query Summary > CPS By Instance EEBEKRGSLE, NMREBLEET cachePrepStmts

"5 = true, {B COM_STMT_PREPARE 2% coM_STMT_EXECUTE EAMZE B E COM_STMT_CLOSE, EEEIX
MEETRBIREBF/A/N,


https://dev.mysql.com/doc/connector-j/8.0/en/connector-j-reference-implementation-notes.html#ResultSet
http://makejavafaster.blogspot.com/2015/06/jdbc-fetch-size-performance.html
https://dev.mysql.com/doc/connector-j/8.0/en/connector-j-reference-configuration-properties.html
https://dev.mysql.com/doc/connector-j/8.0/en/connector-j-reference-configuration-properties.html
https://dev.mysql.com/doc/connector-j/8.0/en/connector-j-reference-configuration-properties.html
https://mariadb.com/kb/en/library/about-mariadb-connector-j/#optional-url-parameters
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*+ prepStmtCacheSize
EHIEEFNMAIEIERHNE (BRiAR 25), NRNAZTEMIER sqL MHERS BHEEE AAIEE
a, PJBAAXIZIE,
FE—SEM, FEMSIZHIET Query Summary > CPS By Instance ZE 1B A COM_STMT_EXECUTE B R &L
IEZF COM_STMT_PREPARE RIHIARTBIEE.

43252 Batch XS]

£ {Tbatch B ASMEREZEECE rewriteBatchedStatements = true, 742 {E addBatch BY executeBatch
EEKiNDBCIER S —REF sqL kX, flun:

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();

S IAE T batch B R EFITiDB 1B AL 2 B IMAY B Finsert:

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

YNSRIZE rewriteBatchedStatements = true, &IiXZ TiDBHYSqQL G2

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

FEEENE, insert 1BAINNRE, REEZ S values BHVEHHZER —E2 % sqL insert iIBRIINR B EMERIG
TiEHS, fHln:

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;

Eiftinsert IBEMF LA AE L —F1EE, ZPIFH, R sou ey BRI 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’);

BNAIRE S &, REWISMN:

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

HEEMEMRE 3 4203 A LEHT, W squiBAIRIXE Amultiple-queries FIFZ TN RIX, XA ABRR
PEFIRIRSR[OERFE, BENFARITERAR souiBf), FINixXiE:
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UPDATE “t° SET “a° 10 WHERE “id" =
UPDATE “t° SET ‘"a’ 11 WHERE “id® =
UPDATE “t* SET “a’ = 12 WHERE “id" =

W oo -

I, AA—1EFimbug, HEFHFRNIUNRER ErewriteBatchedStatements = true FluseServerPrepStmts
"> = true, HEZFRECE allowMultiQueries = true SR EE 7 X Nbug,

43253 EmMESH

BT EIER g, RARNWE R EEEH Tinsert 1#1E, ABEBRZBBSRM select 1BR), BEXEEN
JDBC RIX T — LB EIRE LR sQLiEA] ({9l select @@session.transaction_read_only ), JXYE sqL X+ TiDB
ToH, HWEFBCE useConfigs = maxPerformance SRiE G ENIMTH,

useConfigs = maxPerformance SBEE—HRRE, T’KEMySQL Connector/) 8.0 KR A< % 5.1 R 25 SREBIA H 5l MySQL
Connector/) B maxPerformance BlSMEMRERE,

EEREENE, JUBRIZREARL.

43254 BRESE

TiDB RIS MysqL FRBAVEBAHIZHEISEL, wait_timeout Flmax_execution_time, XF NS FIIEHIS
Java [LFESE S0 25 IR ABRY BT A FERER sQU AT RORBETET ], waﬂmm%pwrmmL&rkmyiﬂr
KICBA, ETDBvS.4 JUA ERRAA, wait_timeout SEENAES 28800 ¥, BN A#ERT A s /[\Bf, TEvs4 Z
BIJ, wait_timeout SEIIENAE S o, BIZER(E)PESE, max_execution_time & QE’JEJU}JEjJ 0, BENABEHI—
& SsQLIERIRYITAYE),

BELREFIMER, FREEN—ELBERITH sQL W EUIREF N RE B N FHEMm, (Rel LB EN A
FEEFAFBRPRE XM NSHCRE R = R EEF T a5 T AT sqL iBA), 180, i&E sessionvariables

' =wait_timeout=3600 ( 1 /\B} ) F0 sessionvariables=max_execution_time=300000 ( 5 534 ),

5 BIEEERIVIRIT

5.1 AR

ZISD'iffﬂii_‘TTmB FREYBIREER TN, 5 AAS DU I8 E GEBookshop X 4N FATE 7 R ¥ Tioe RIR T 4RI 2B 70 RR AT
N8, FHERLEEEFEMEEEIENEA, 1ZBURAL,

51.1 AiBENX

LEARIBEBE X, RBEREEX, EIEFREIRERTIRTTXESB PN AREEEAE:
P R B ARIBELIE EE (Database) JBIE, FEILIFZIEITRIT JEEZE (Database), TiDB NERERRZHR, Fi&
TiDB A ERE SLAIF5 o EEB¥ (Cluster),

E Ao ERAS MysqL #ERIIBE, ELEEZET, B (Schema) (RINKRBAARBEN, HEZENREN,
AISENEAXHE, HRMNEMIAB schema BEWRIVEIEE (U0: PostgresQL, Oracle, Microsoft SQL Server
F) IRmMEK, EERLX,
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https://www.postgresql.org/docs/current/ddl-schemas.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/tdddg/creating-managing-schema-objects.html
https://docs.microsoft.com/en-us/sql/relational-databases/security/authentication-access/create-a-database-schema?view=sql-server-ver15
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B’ PingCAP
5.1.2 #IEE Database

TiDB iBIZ A Database E AR, FJLANARRIRSIFHRIES,
TiDB BB E — 1R test HUEIRE, (EEWFBITRIERIERE, MARER test BIRE.

5.1.3 < Table

TiDB IEIR Y Table EXE R, MNBTREANUIEE,

RESBWIRT, BTREFNEMETET —MIENT, SIESHRARFRE —BURREMWIIEE. =AM
YIRRE—LRIE, (FERTBGRINEMART BT ITE,

5.1.4 Z& 5] Index

BRI BRENRPITHEIAKR, =Ry FEHERF, TioB BEERRSIREERNNERRANEIE, RIS H
BEYIE, BNRSIBREMNETENER,

Lo | EHMERMER, 2505k:

* Primary Key: EDE%E?%I y Eﬂﬁ'\iﬂ&fi@ﬂﬁﬂgggk
+ Secondary Index: BI_#%Z 5|, BNITEIEEH _EARRAVZESI,

=
3 .
=W

TiDB A1, KT Primary Key FIZKIATE X 5 MysqQL T A2 &5 | Z1nnobB A~ —%, InnoDB A1, Primary
Key BIBEX J0: ME—, RNh=, BRREZRS,

M7ETIDB F, Primary Key FIEENX J: ME—, TRZT, BERBARIEARERS|, MEHS—H
KHEF CLUSTERED, NONCLUSTERED EMSMZI primary key @B NEIEERS|, EAEE, WHERESLK
T E @@global.tidb_enable_clustered_index g2, BENHBBEEEEZ5,

5141 ETRAZES|
TiDB 25— A4Sz R ERAMNERS|, AURSHERGIFPIERLRE, BIKESERS|FILIH,
515 H3HR
TiDB 25— LEFIREBIRAIITR :
- AE: MER—KENR, ZEIIRNEMHECIZEM B seLeEcT BRIE X, TiDB HEIARZHEM
0

- [FI1: SIRFNTFAEIR R £,
- [EETER: IR RB BB AMLEIR,
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5.1.6  VhE)ES

TiDB ZHET AP SAEMARES., FeJBLACRERERAS, NTIETRAFES. ErXEiizii
TEXTRFNLHEARNBI R,

517 PITEIREEEREINEN
NEFERZE P IREY Oriver 2K ORM RIITRIBEERIVMIED., MERRRE, FHREXEK, BIUER mysal

EPinsERERMEMRNGU FFIRRIETIEERINEN, £3UHEHR, BERSBIZRT, /A mysal
EPIRIEA squ X RMITHIRERINIE X,

5.1.8 YF&RK/PRH
BRRRFIESZE D8 (EHFEH,

5.2 BIEHUERE

ERNETYHP, FARNRBUNFEER soL REVBHIERE, REVBBIEEFRMETHMAN, FEXNMETH
[l 5Bookshop IX Nz FA 2 [ KX TiDB R BIR SR E S D R AN 4B,

EI=1
LLE AL {X 35 CREATE DATABASE iBAJIF{TRIBEIEIA, 1EASEXM (B EHM/RB ), BISIRCREATE
DATABASE 314,

52,1 TEFFIARZEI

EFEATIE 2/, MEEESUTE:

- {5 A TiDB Cloud (Serverless Tier) M ETiDB ;'Eﬁio
o [RREIE B AR T T,

522 TAREURERE
7ETiDB REIEENRTUBEER. ME. FISENEK,

523 GIBEIRETTE
BI{EFY CREATE DATABASE 1BH)RBIEBEIERE.

CREATE DATABASE IF NOT EXISTS “bookshop™;
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BRI — 5 bookshop HIBUERE (MIRMATFE ), HU root AP BHITIHTWRERD, &
TUT RS

mysql

root \

{host} \

{port} \

{password} \

"CREATE DATABASE IF NOT EXISTS bookshop;"

[ N N |
™ ©T TUW o C

EEESHPIEURRE, PIEMSITIIT 5% SHOWw DATABASES 1BA):

mysql

root \

{host} \

{port} \
{password} \
"SHOW DATABASES;"

[ T T |
™ T TUW T C

HERRA:

i
-\
di

Database

+ — +

INFORMATION_SCHEMA |
PERFORMANCE_SCHEMA |
bookshop |
mysql |
test |

+

4 — — — — — & — 4

5.2.4 FRIE R RUERAY RS ST RIAL

- BREIIEEGEINE, SMHNBIBELE—MNEEXHEE,

. test BB TiOB BB —NEIABUIEE, NMRLBWE, REFETLETUIRFERE, RAIUBT
{EFH CREATE DATABASE BREIREIZBEIEE, FHHEE sQu S1EHER USE {databasename}; 1BAIRF 11X
BIBUERE,

- {EHroot BFEIBHKUEE. A, BFRE, AREFTHEIINE,

- fERBRAIMMN, FHEEFEM priver, ORM IFITHIBERINNEX S5E Y, Hk, EER mysqL <217
= Pins EMMIREIRAT MysQL Gul B P imRiFITIRIE,

525 BEif—F

Elt, REZESTTEE bookshop BiERE, FILAFRRNINZZEBUREES.
R LA B R R IHIRIGAXRIES ],

149



P PingCAP

53 BIER

RN AIAER squ BAREERULEIBROEESE, AXHERE T —DETTiDB Bbookshop X
FeR07R U AN LA BR,

xR
LEALX 3T CREATE TABLE iIBRIHITEIEEIA, FHSEXHE (BSHMARG]), IS CreaTe
TABLE ¥,

53.1 TEFFHRZED
ERIEATEZA], REEESUTSEIN:

« {8 FHTIiDB Cloud (Serverless Tier) 3 Z TiDB £E 8%,
 FEEUREAETUBE N,
- BIE—NEREE,

532 TARE

REEHTHN-—MEENSR, EMNBTHERE, BTREFM soL RRIZMEKIE. RATTHZIAF AR KR
IR, —KRELE I, EERPEX TN, LB TRIREEREE X NP2 —BHIFE,

533 #RE

BIERNE—F, MRAMNRENRTF, BIAEERLTEXNRR, BARRWFNERMRISEHREKA
BRI, HEFREEL BNARMIRGRINE.

CREATE TABLE {BRIEERALATHI:

CREATE TABLE {table_name} ( {elements} );

« {table_name}: R,
« {elements}: LUESHRIIRTRIIFR, LLINFNEN, ETRENE,

BRIRIRFE IR —NRRKTFE bookshop EEFRHIAFER,
IR, WRER—NIERRHIRI, PTBA TR 73X 5 sou ERERNEEHETT:

CREATE TABLE “bookshop™. ‘users” (
);
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534 TENT

SINBTR, SKREAELE—I, JIEBIHFTPIES N — M B —BIEREMNBTTRARIEHEN,
JIEXEHEERU TR

{column_name} {data_type} {column_qualification}

« {column_name}: F{&,
+ {data_type}: FIRYEIEZERY,
+ {column_qualification}: FUBIPRTESRM, WMIIELIREKEMIIFAD,

BJLAJD users TRIRIN—LEDY, GBI IRIME—4RIR id, FRE balance KBEFR nickname,

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

)i

HAb, EXT—NFERBHA id, EEB fbigint BIFER, FAURRAFE—IRNE, XBKE, FIENEPRRER
MNiZ2 bigint ZEEIHY,

MERR, XEXT—NFERBARN nickname, FEJgvarchar, BRKEARFET 100 FREFER., HAURRA
PRI, XBEWKE, FTHABFPIRHERRE varchar £8, BT 100 FFFHY,

&, XIMAT—1NFERB A balance BURTHAFPIIREN, EE Bdecimal, BEEER 15, tbHlK 2, &
BRHEE— T HREMIEAIRRINE X, BERRFERBMENSMY, MEEARKKRNESEES VA, Fn:
decimal(5,2), BEI¥EER 5, tbflX 283, HEUESEE -999.99 ] 999.99, decimal(e,1), BEIFEER 6, Lt
B39 1 B, EEUESBEF -99999.9 F] 99999.9, decimal ERVATE S, SIERRERE, ESERBREN
7= (WAFPMFEEX) B, EWRERTE S8,

TiDB ZHHF S EthpFIIELE, L. FRi. TR B, MEEF, RISEIFNYIMAIEEE,
HERSRESREFEEIIEEANBIBLEIBIEREE,

THMIREA—TEZRE, PIINEERETE X 3K books &, XGKFRIGE bookshop FIBAIZIL, EESHAIME—IRIH,
BR, PEXRB (WN: ZE, g, BEF ). EFE. MB. HiREEISEFER,

CREATE TABLE “bookshop™. “books™ (
*id® bigint NOT NULL,
“title’ varchar(100),
“type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
‘> & Social Sciences', 'Science & Technology', 'Kids', 'Sports'),
‘published_at’ datetime,
‘stock’ int,
‘price’ decimal(15,2)
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XGREREE users RESESHVEIELEL:
i EEEASEANRR, BRI R R A S M e A ERITA) S AR R
B/,
« datetime: B] LA {88 FH datetime ZEEY{R7F R} [B){E,
« enum: FJBAfEFH enum SEBIFIMERRF B RIEENE,

535 EIFFHE
FiEE—E—B%, XN HAEERYASERNERKIBITHIE —1FL,

3-8
TiDB A, XF PrimaryKeyE‘J%ﬁiﬂEy'—ﬁ MySQLﬁmﬁﬁﬁ§|%lnnoDB$—ﬂo InnoDB 7, Primary
Key BUEEX 79: ME—, Rhzx, BRRERS

M7ETIDB F, Primary Key FUIEENX J0: ME—, TRZT, BERBRARIEANEERS, MEHS—4H
KBEF CLUSTERED, NONCLUSTERED EMSMZI primary key @B NEIEERS|, EAEE, WHERESL
T E @@global.tidb_enable_clustered_index 22Al, E{KiFZBEEFIL S,

FH7E REATE TABLE IBRIPE X, FHLARERMEZLIRIIIXEEIE NULL 1B,

—ANROTLEE T, THBPTARIERIER, BItATiDB SIS BIE— _tidb_rowid fERER TR, (2
NER _tidb_rowid A AHBIFBIEMIFYE, PJEEEARMEBAIZIS TEEREARS, NRFEAERE,
o] & BiEid sHARD ROW_ID_BITS FPRE_SPLIT REGIONS FISHUIREIFTEL, (BIXTIgES LMK, BBEITHE.

ROEREAHELEAHERT AUTO_INCREMENT B, FTi%fEFS SHARD_ROW_ID_BITS ;HFR# S, TRERIEM ST
B, BLEFERTRINELSBIER, BIERAAUTO RANDOM B AUTO_INCREMENT B M RIEFR1TID B0IELL M,

FESEXASOBTAIAIENE, BESE TR LS oA E,
EBEIEF RN AIESTAIMN, FE— users THIE X AUTO_RANDOM EHERY I F

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

)i

53.6 IEFRRFEZES|

5275 Z3 5| (clustered index) & TiDB M v5.0 FIAZ 0V, ATEHISE T RIRBIENEMEA N, BIEH
Kf&Z5|, TioB RJLAEIFHALAKIER, NMiEERLERNMEE, BLENIEEERARMIERERSIMTA
“Z25|£HZRFR" (index-organized tables),

BaiTios PEBERIIRD AU TRE:
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+ NONCLUSTERED, FRRNIZFTRMIFAMIERFEZRS|, HIERKRSIFRP, 1THIENREAE 108 NERRAR 5 EC
B9 _tido_rowid ¥Rk, MERAR LR —FR5|, BALERERSIRFE—ITELTERMREN, 2
Bl

- _tidb_rowid (§) - 1THUE ()
- FHYEE () - _tidb_rowid (1B)

» CLUSTERED, RRZRIIERARIRRS|, ERERSIRF, THRIENEEAFAENERIIBUIEMEAL,
FILERERSIRFE—ITELRE—MREN, B:

- ERIIBURE () -1THIE (E)

WNEERETR, BiEZR5I7EToB A, X CLUSTERED, NONCLUSTERED #1THEHl,

EE:

TiDB X 2R BRIV ERRHITRIEIRIE, BiERSIBAK, 8" M “RERs]” @A
REE—LER T EiRER, ETHIBMNRLNE (—MBEEM ), MBARSIEANRN
EEAERYIESCI,

FEMEEREFEZS IR ALESTRIIAN, FEEEEI—IK books F users Z[A]XEXMR, RBRAFPWNERE
H9iE4Y, ERARSE ratings REIERIZER, FEF book_id FMuser_id MEBESTH, HEIXTH LBIIEEE
%5]:

CREATE TABLE “bookshop™. ‘ratings’ (

‘book_id" bigint,

‘user_id’ bigint,

‘score’ tinyint,

‘rated_at’ datetime,

PRIMARY KEY (“book_id", ‘user_id") CLUSTERED
)i

53.7 O0FN£95R

PREWRLIZRSN, TiDB ESZFFEMAVFILIR, 0 FEZLUSR noT NULL, ME—ZYSR UNTQUE KEY, FRIA{E DEFAULT
F. TBAR, BEF 0B LRI,

53.7.1 HEZEIANME
WNEEY LR BENAE, B{ER pEFAULT AR, EKIMEBRTUERLEIBEE S —JI80E, FeICAEALUE,

{REJBA%E DEFAULT 537850 soL ERENEE SR, BAAMEMNTTEBENAR, NMTENAENEIR (S5,
THEMEENTREFARETIEL, RERHEBL Trios £8P ), BIH, FESMEIEEBAR, =JEIA
BFREIARETE], ERMER ratings EARAl, AIERANUTIERD:
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CREATE TABLE “bookshop'. ‘ratings" (
‘book_id" bigint,
‘user_id® bigint,
‘score’ tinyint,
‘rated_at” datetime DEFAULT NOW(),
PRIMARY KEY (“book_id", user_id") CLUSTERED

Ny, INREFFHAEIABEASRIRTE, SIEAUTIER ({8 on upDATE FXFTHEA HATRE/#EX1E4],
DEFAULT ESZHFE SR ):

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
MRREBEERSLEYPHIMESE, FBIRETLAEER UNIQUE £93R,
Blan, REZHRAFPIEMIE—, sTBUXMHINE users RAIBIFE sqL:

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

)i

WNRARTE users RABIXIHEAMERIY nickname, FROFEIR,

53.7.3 BALE={E
MNRIREERLEFIPHINZT{E, FBFACTLAER NOT NULL 295K,

T EERRAFPEMRENF, MTREMIE—, THELBRMATHE, FRUFTLUXMFINE users RAVEIE
sQL:

CREATE TABLE “bookshop'. ‘users’ (
*id® bigint AUTO_RANDOM,
‘balance’ decimal(15,2),
‘nickname’ varchar(100) UNIQUE NOT NULL,
PRIMARY KEY (°id")
)i
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5.3.8 {FF3 HTAP BESD

=
KIBREHE X HTAP P BNER TR EFAKIE, NEFTEFIMNE, NFERFEHTAPES
INgEE, BESEFNIRZE HIAP,

B8 bookshop KIFHEIF, XM NN ratings FifT oL SIFEWITR, PSR BHIES,
EEMTENI B EE EZHEXMENENK, AUSTAFPHBEETESZEEN, BLSEKEWEN
ratings FERH) score Fll rated_at EY, SENTEENSSH oLTe HIMIBESRYL, R —MEREIEARIIRIE,
HEEA—Len SEMEEELS TE, 5 oure BIRETRIIE, SHEIETHA owr BIEE, B#HITHN,
XFZRT, TiDB R —MURIBRBI—IATVEURERRIRTZE, TiDB 2 —INHTAP (Hybrid Transactional and Analytical
Processing) #U4BE, EIBTSZHF oLTe # oLAP 17K,

53.8.1 [ETIELRIE

LF0, TiDB ZIFEMEIBSOMISIZE : TiFlash F Tispark, KEIEIZT(100T) T, HEF{EHTiFlash MPP YE 9 HTAP [
FEAE, Tispark ERHAAE, FETHESZXT DB B HTAP B8], FISEUTXE: RiE FF 1ar FIE
NIRZ HTAP,

LEAME A TiFlash J9 bookshop EE RSB D #7152,

TiFlash BB EMEHAKBENETHIE, MEESFNEEZTERTHIR, ABETRIARXE—1TsqL, T
N

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

« {table_name}: R,
« {count}: BIZRIAREL, &Hho, NWRRHREZEIZ,

FEfE, TiFlash iGEIF R, BT, ToB EEBMETRAMK, EBEFERTKY $T7F =X TiFlash (FI1F) #H1TE
IBER, HA, BRTENNAE, RUIAEEEEES R EEMTFash BlA, FERAEIEEBEHTDB 1%
BY TiFlash 344,

5.3.8.2 fEM HTAP BI/RHI
ratings TRFE 1 Tiflash @I7 :

ALTER TABLE ‘bookshop'. ratings® SET TIFLASH REPLICA 1;
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xr
=

ES=H
WMRFHIEEE, B TiFlash T2, Lk sQL IBRAIIESIREE: 1105 - the tiflash replica

' count: 1 should be less than the total tiflash server count: 0 ﬁﬂ aJ QLEE A TiDB
Cloud (Serverless Tier) 1 Z2 TiDB 55 &% SR BIER— /NS BTiflash FIEEEE,

bE/EEREITEIREIR

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

B fE B EXPLAIN ANALYZE 1B R) BB LB R 2 B EF T TiFlash 5|2

EXPLAIN ANALYZE SELECT HOUR( rated_at’ ), AVG( score’) FROM “bookshop™. ratings™ GROUP BY HOUR("
' rated_at’);

BITERRP
i S Fomm e - [ R S g
I
N
| id | estRows | actRows | task | access object | execution
"~ info
—

'— | operator info

lJ

N
'~ | memory | disk |

g R Fommmme oo Sy R S
"

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

'~ loops:6, Concurrency:5

I
—

— | hour(cast(bookshop.ratings.rated_at, time))->Column#6, Column#5

I

— | 17.7 KB
- | N/A |
| L—HashAgg 5 | 299821.99 | 24 | root | | time:60.7ms

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

' :60.636886ms}, final_ worker:{wall_time:60.701437ms, concurrency:5, task_num:25, tot_wait
' :303.114278ms, tot_exec:176.564pus, tot_time:303.297475ms, max:60.69326ms, p95:60.69326ms}

‘- | group by:Column#10, funcs:avg(Column#8)->Column#5, funcs:firstrow(Column#9)->bookshop
'— .ratings.rated_at | 714.0 KB | N/A |
| L—projection_15 | 300000.00 | 300000 | root | | time:58.5ms

', loops:294, Concurrency:5

I
—

— | cast(bookshop.ratings.score, decimal(8,4) BINARY)->Column#8, bookshop.ratings.rated_at,
— hour (cast(bookshop.ratings.rated_at, time))->Column#10 | 366.2 KB | N/A |
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L—TableReader_10 | 300000.00 | 300000 | root | | time:43.5ms
'~ , loops:294, cop_task: {num: 1, max: 43.1ms, proc_keys: 0, rpc_num: 1, rpc_time: 43ms,
' copr_cache_hit_ratio: 0.00}

I
—

'~ | data:TableFullScan_9

I
—

"> | 4.58 MB | N/A |
L—TableFullScan_9 | 300000.00 | 300000 | cop[tiflash] | table:ratings |
' tiflash_task:{time:5.98ms, loops:8, threads:1}, tiflash_scan:{dtfile:{total_scanned_packs
"> :45, total_skipped_packs:1, total_scanned_rows:368640, total_skipped_rows:8192,
' total_rs_index_load_time: 1ms, total_read_time: 1ms},total_create_snapshot_time:1ms}
N

'~ | keep order:false

FEHI copltiflash] FHEY, RRZIES KIXZETiFlash HITAIE,

53.9 31T CREATE TABLE iEf]

B LS REEBABRE, SUEEVIACHARZILATR, EREERERIFRE, BFSHBUERFR,
NRFERIBEVRMCM AT ER init.sql FRTF, AHERAATIETRAITRIRESRE:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
< init.sql

F=E% bookshop BUEE THIFFEZR, BI{ERsHOW TABLES 1BA):

SHOW TABLES IN “bookshop’;

BITERR:

+ +

| Tables_in_bookshop

+
+ —

authors
book_authors

|

I

| books
| orders
I

ratings
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| users

53.10 BIERETAETRIFIN
FNTEE T —EETE IR R NG ST RIR N,

53.10.1 BRRERATALESTAIRLN

- (EAELEENRBM (FI%0: CREATE TABLE {database_name}.{table_name}) , XZ2EARERIEE
BUBREEBET, TioBfFH(ERR sQL RIEPBIHAILUIERE, BHIRKRE sQu X1EPER USE {databasename};
RIEEHUERE, ToBESIREIEIR,

- BEABEMNRR, G1W, EFREZCE—AFPR, RRJLAERBFR: user, t_user, users &,
BEMRASSELHGREINTE, NRENABERALRGERANNGRIE, AISBERGRITE. B
fERIXHRIRE, W: 11, tabler &,

« SPBEUTRILS R, NEFET 32 NF,

o RNESERIREINIET DATABASE, FHIENIELNGERE,

53.10.2 & XFUBSE<Fa9E M

- EEIHFNTIRINIESEE, FIRIBBIERERIRRGIRALRIRIVEIE, PR RIRFET PAyERHEERE
BIEHEE,

- EREEERNLETIIN, RERSERAERY.

- BERIGEERREZRSIRNETIHN, RERBEERKRS,

- BERRNIIAR, REREHRMLIRETIR,

- BEABEXMNYIR, HEREREAFNARNRGRAINE. MRIFHLQFNBLRBHEMIGEEM
B, ISEGEIE,

5.3.10.3 EIFFHERT NIESTRIFR N

- ERAEX —PMEREME—FRSI,

- REZEEBEXMINWERER,

- HFR4EEEE, REBRFMERR, RFEMAEINET 60 1>, BINBITHEHERNNAEZEIT
64K, BIBEKET KFERRIFIFEISBINIZR,

- NEFFERE M BIEEEL,

- EZ0INIFER, MURERRELN K, BRiaUiEk,

- BRERNRIFALIEY EEXER, MREEABENRIBLIES (FIg0: AUTO_INCREMENT BYZI ) KRTE
XEH, BrIgeaNBEegEmEnmesm, vI8EMV1E, 88 AuTo_RANDOM E5#R AUTO_INCREMENT (X&KL
EFRBADELFNBIBLFE ),

- R NERNRIFHRIES LEIERS], BEAEEANE, BABREINMRIFHIBEINE X TR,
M= & FIAUTO_RANDOM Bl iZRAVERE, SR{EMASHARD ROW 1D BITS FIPRE_SPLIT REGIONS FTBY_tidb_rowid,
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5.3.104 EERIERS| B NGETHIAM

- EfEIEER R N ST AR |
RERSIFETEREY, FEEERTRIAETIINM, LEiniERERIRRS |8 ROEST N a9,

=3
- EUTIZRP, REFEAREKRS|, FHERMENSHENME:

BARERSEL —RAMEZE ARSI R,

- FEFERNS RERNSEL — XK NBIZEEIE.

- EEFMERNS RERNSEL 2 XM HBIZEEIE.

- FESCCEFRERMNE R ERMOFIRN SR 2 X AL IEEEIE,
- EUTIZRTD, REBREARKRS, HHERIEESSE:

- HEBAKRERERBRIERN, AJERSFERANWEARINR, HEEERE TR NISTHIH
IR

- HEAKXT o4 (IEIRREUEH TR, FJRSHRUEFTELAESNEFMEZE, ZIRER
EZN_RESIRALRRLE,

 BRIEEREERRERS|, MIEERRATE eeglobal.tidb_enable_clustered_index KECE IR
alter-primary-key ¥ZHI@BERREZSBIFIAIT A,

53.10.5 CREATE TABLE H{TRIRIESFRIENN

- TNHEFFERZE PIREY Driver 3k ORM RMITRIRERINIE R, ETITERY, BIUER vysoL FF sk
ERERMFERNGU EFRmREITRIRERINNEN, AXEP, BEARSBUZRT, EH wsol F
Fimfe A\ sQu X RATTIIE AR TR LY,

- B sQL AR AERRERMTIE, BN SNARERHRERMRIEOENFIFLZE,

53.11 BEH—%
IR, ZIBRIALE, EIRMFIEREBAE S ZRZES|, AN _RZE5IMERE, BESEBLIE_RZES,

54 BIEB_”KZES]

EXNETEHD, BHBENBWEER sQLREIB KRS, REIEBZRZRSIFNSETHIHN, BFEXINE
T SEBookshop iIX AN FAFEF KX TiDe BIBIE R ZES D B AN A,

5.4 TEFFAZE]
EREATIE 2R, REEESUTEIN:

. f§ FATiDB Cloud (Serverless Tier) 1"5_] ETiDB %Eio
- [FEEIE AR T

- Bl EUERE.

- BIER,
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542 fFAR_RZES]

“RRSIRERTHZENSR, FRINERMIANEMRE —MHITRIENHF, tos ERAXMEFMERIIRE
i, TiDB MBI _RERSIMRIE DAELIRIE, TREERPIAIEIES, Tios REIBRFSZITHSIA, FHiR
ERIEITHEF, MAENREABIBIERTHF, AIE_ARSIREBESER. —RE|FRERT
171, the]EBBMRLHITHN,

543 HEEBERPRM_KERSI

MNREENOERDAIN_HKZ=3|, BJ{ER CrREATE INDEX iBA), TETIDB B, CREATE INDEX RTELIRIE, A&
PEERPIEIRIEE, “RZRSICIE R TR :

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

« {index_name}: _{RXZR5|1,
. {table_name}:ﬁ%o
+ {column_names}: ¥ EER5IMFBIIR, UFMESHIE.

5.4.4 FrERMIERCIE _RKZRSI

MRIFFEECERIERN, ECIBZRERS], BITE creaTeTABLE WREFEAES ey XREFHFEIKE!
BRERS:

KEY “{index_name} " ( {column_names} ")

SR

« {index_name}: —_{RXZE5| L,
+ {column_names}: FBER5IFIRIIR, UFEMES DR,

545 BIRT”RRS|BRETHIFN

WRSIMRESE,

546 {HIF
BRIZIRFER bookshop MR BEMENFMN HARMIFTE BEEIIINEE, books FTIUNTFFIR:

FERR KR aX

id bigint(20) PEMME—IRIR

title varchar(100) PEEBM

type enum PELR (W: E B BHF)
stock bigint(20) EF

price decimal(15,2) Mig

published_at datetime 160 H FR B8]
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CREATE TABLE “bookshop ™. books™ (
*id® bigint(20) AUTO_RANDOM NOT NULL,
“title’ varchar(100) NOT NULL,
“type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
‘> & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at’ datetime NOT NULL,
“stock™ int(11) DEFAULT '0°',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (°id’) CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

Et, MFEXERENFD HIRAIFATE BER soL #1THRSE, LA 2022 Fh{l, JITFAR:

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

B] LA R exPLAIN 1T sSQUIBRIFIITIT XIS :

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

BITERRN:

| id | estRows | task access object | operator info

| TableReader_7 | 346.32 | root | data:Selection_6

I
—

=

| L—sSelection_6 | 346.32 | cop[tikv] | | ge(bookshop.books.
— published_at, 2022-01-01 00:00:00.000000), 1lt(bookshop.books.published_at, 2023-01-01
' 00:00:00.000000)

| L—TableFullScan_5 | 20000.00 | cop[tikv] | table:books | keep order:false

I
—

'Hl

I
—

3 rows in set (0.61 sec)

AIAEEIREAY TR, I T3 TableFuliscan B9FHE, IXCRTIDB EFEXNEIBHIY books REITER
A, XEREERKWELT, LF2H&HH,

£ books FIEIN— published_at FIHIZRG]
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CREATE INDEX “idx_book_published_at™ ON “bookshop ™. books™ ( bookshop. books". published_at’);
BINERSIF, BXRIGIT EXPLAIN BRI ERITITX:
i e o
"
| id | estRows | task | access object
'— | operator info
— I
+-______________________________--+-________-+“““ o “’+
"
| IndexLookUp_10 | 146.01 | root
- I
- |
| F-'IndexRangeScan_8(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
B S - |
+ + + +
"

5 1'jETIER1§}Eﬁ§Q§|

EI=1
EBHITIRIAEIEY TableFullscan, IndexRangeScan SF{ETIDB R AE 7, XEWHITIHRIAY

REREFENMOFE— SRR, EIRICREE, sIaliEnos MITIHIEXEERES
RTFRITIH R STiDB EFHIERANIR,

?M"Ji‘l‘ii']#illiﬁuu_EIEFEE’J%?EMEH XZHETFTios ARG AETRNIIML
7330(cB0), MITHRIANNEMMUER, EFEHESHEXR, FEJPARIE sol (LEEALXEE
& ¥ 27D sQL M EERTHEIR,

TiDB FEE R, TR XHERZRS|, {ReIBAER Optimizer Hints BUHLITIHRIE IR (SPM) SRA
AEHRIZESIFER, BNREARTHREABLET 4, BHRENLEAEERTE,

B] BA{EFE sHow INDEXES BRI E1RPMERS] :

SHOW INDEXES FROM “bookshop®. books";

BITERA:
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| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation |
' Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |
'~ Expression | Clustered |

Ftemm - R B e i R R L k] -+
—
| books | 0 | PRIMARY | 1| id | A |
— 0| NULL | NULL | | BTREE | | | YES
'~ NULL | YES |
| books | 1 | idx_book_published_at | 1 | published_at | A |
— 0 | NULL | NULL | | BTREE | | | YES
‘— NULL | NO |
Feomm - - R i R ikt I e R ekt R Pt e ==
—

2 rows in set (1.63 sec)

547 BiH—%

Eit, (FELTHBIERE. RR_RRSIMLIE, BTFR, BEEEAELESHFATNNAREFRHTESA
MIZENBIBEN T .

6 WIWBEA

6.1 HARURE

LWETIER R R ER soLiES, S &MRmIEESHBUREAZITDB H,
6.1.1 FEFIAZAN

FEFEATIE 2R, REREZUTE:

. {5 FHTiDB Cloud (Serverless Tier) ) 32 TiDB £E£8%,
- FEFUREEINEI, FEIBRBUEE. SIER. IB”RKRKRS,

6.1.2 AT
BRIRITBEBASITIIE, BLSBAMBEANDE, BRIFEERBRA 3 MNIREE:

- —ANB{THRAIES:

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

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);

—HRIEER— N ZITRAED, FUALSPBITRANETR,
£ sqL PIEA S 1TRURIIRA! :

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

BXRUMAERILE sou, PIEFLEREE! tios SERFXEERSY, BXESRERZFimERE o 85, WA sqL
ERIENE],
£ Java FIBA S 1TEURRI RG] :

// ds is an entity of com.mysql.cj.jdbc.MysglDataSource
try (Connection connection = ds.getConnection()) {
connection.setAutoCommit(false);

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

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

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

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

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

=
T
HH
g ¥}
T
Okk
=
3
W
W

79+, BT MysqL JpBC Driver FBINIRE )R, H, USREEIFHIHERALLE:
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S8 3] EEFRR WHEEE
useServerPrepR @& FIARS AEEEZS R(EHAMAEER true
— I pad =il e
ERIZES
cachePrepStmtEF’ﬁﬁﬁ%E‘éﬁ useServerPrepStmts=true A true
— FIAIEIER)
prepStmtCacheFiAtiRi iBA)Bx AL IBER KT 256 FRFEY FZSLRRTN
. AKX (BRIA RLIBIER
256 ) KNNEE
prepStmtCacheFAAbIEE AR AL IBERE KT 25 20 ESM I
- REFHE AIRiER)
(EKih255%) HWERE
rewriteBatche @ B2 ®@nBtastch e SRR true
'— 1Eq]
allowMultiQueFE Bt EIRIE & J9— N P Bug £ rewriteBatchedStatements = true true
— F useServerPrepStmts = true B, FTiZEULIN

MySQL JDBC Driver i3 fit T — MNERKECEIN : useConfigs, HEBLE /I maxPerformance Y, MY FEEE T —4H
BEE, CA mysqgl:mysql-connector-java:8.0.28 A, useConfigs=maxPerformance 828

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

fRe] LA B 1T & & mysql-connector-java-{version}.jar!/com/mysql/cj/configurations/maxPerformance.
' properties IR 1SIT RLRR A MySQL JDBC Driver 0] useConfigs=maxPerformance BERE,
EUERLEH — MR I BB A RA0BC ERF AR E, LA Host: 127.0.0.1, Port: 4000, FAF%: root, ZEHE:
=, RRIAEIERE: testoffl:

jdbc:mysqgl://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
' prepStmtCacheSqlLimit=20488&prepStmtCacheSize=256&rewriteBatchedStatements=true&

"~ allowMultiQueries=true

BXjava IEERA, AI8H:
« TiDB F Java HYTETE2 crRUD 1z F3FE /% - {8 F3)DBC

« TiDB #0 Java HYTET B cRUD W FAFE /% - 88 F8 Hibernate
* Build the TiDB Application using Spring Boot
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7 Golang A Z1TEIBHIRA! :

package main

import (
"database/sql"
"strings"

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

type Player struct
{ ID string
Coins int
Goods int

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

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

defer stmt.Close()

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

players = players[batchSize:]

if len(players) != 0 {
if _, err := tx.Exec(buildBulkInsertSQL(len(players)), playerToArgs(players)...); err I=
"— nil
{ tx.Rollback()
return err
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if err := tx.Commit(); err != nil
{ tx.Rollback()
return err

return nil

func playerToArgs(players [1Player) []interface{}
{ var args [linterface{}
for _, player := range players {
args = append(args, player.ID, player.Coins, player.Goods)
}
return args

func buildBulkInsertSQL(amount int) string {
return "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)" + strings.Repeat(",(?,?,?)",

'— amount-1)

B X Golang FIFEEE R, BIS[H:

- TiDB [l Golang AYTE &R CRUD N FA #2 - {8 go-sql-driver/mysq|
» TiDB F Golang A& &2 CRUD 37 FH F2 /- {8E FH GORM

£ python A S TTEIRRIRAI:

import MySQLdb

connection =
MySQLdb.connect( host="127.0.0
T,
port=4000,
user="root",
password="",
database="bookshop",
autocommit=True

)
with get_connection(autocommit=True) as connection:

with connection.cursor() as cur:
player_list = random_player(1919)
for idx in range(0, len(player_list), 114):
cur.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)",
‘- player_list[idx:idx + 114])
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B python HIFTEERGI, ISH:

« TiDB #0 Python B EIER crRUD N FAFE - {8 PyMysqL

- TiDB ¥l Python AYfZ &2 crRUD [ FA #2 /- 188 FH mysqlclient

. TiDB N Python AYTEIE cruD N FRFE - FE mysql-connector-python
- TiDB F/1 Python FIEIEE CRUD 7 FB F2 5- A sQLAIchemy

« TiDB #[ Python BITEIER CRUD [ A F2 7 - (% F peewee

6.1.3 EEA

MRMFFEREHIGAERIES Ao EEE, REFNARXHRZER INSERT BA), ZHAERRESREIE,
MEFEMETHIEREF0IB, HEER ringcar RN — R TE#THRIEIR:

- BUBRBH T A pumpling, BIBASH MysqL 3% TiDB BY£1#E 2l A 313X Amazon S3 R,

 BIBREATER: TiDBLightning, BJLAZ ADumpling SHAVEURE. csv X, ZEAmazon Aurora “E il A Apache
Parquet 31, [EIBY SZHFTE A £ B Amazon s3 = B 1 ENENIE.

- #URBEIF T B TiDB Data Migration, BJ[E4 MySQL, MariaDB, Amazon Aurora Z{¥EEZITiDB 7, BZIEFNE
PREWEEITRE,

CBURSHVRE TH: sackup & resiore (87 AEMT dunpling, BR BESKMIERMTHE,

6.1.4 EFMS

HFRITRNEEEZEERBEFEEREBAITH, &F, SERIGTTHENRSFHITIE, SESCIER EEF
FHEER Sy, FHEMER TR NESTRIFN,

ESEXRASOTRIEDE, BSETioR Ha (0] AR,

6.1.5 FHEJ AUTO_RANDOM T A ZLIE

FEIBARIRERE S AuTo_RANDOM B, IXBSEKIAIER T, FEEEEEH, Fldlbookshop BIEER, BILAFB Rlusers
R M id FFEREHE AUTO_RANDOM [B 14,

LERY, ANEIERZEMABAT squ #{THEA:

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

BRFEWR:

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

— Try to set @@allow_auto_random_explicit_insert = true.

X2 EEERM, NBINEGAFINIETE AuTo_RANDOM BYF1, XA, {REFEMHERRDEIEIEIR:

- () IBANBRIPRERRILES, {#EATiDB BIRFIIA{LAY AUTO_RANDOM 1B, IXFEFFE AUTO_RANDOM BYIE X,

INSERT INTO “bookshop™. users® (“balance’, “nickname’) VALUES (0.00, 'nicky');
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- MRIFEA—TEEEZIETULD, IBLTTUUGER seT 12 BT ENAFRTSENAR, RIFEEAR, IBE
AUTO_RANDOM B4,

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

6.1.6 {HF3 HTAP

7ETiDB 1, {FH HTAP BE N EEREBASURR HITEIIMEE, A2BETMEIMIENELE, B Tios BT
HIBR—MMERIE, MMRAEEECIERE, ARIGFEIREY, FMeIAERERYERIARILERIVE R,
6.2 SEFEIE

LTI RBRUAT sqLiBf), BEESMYRIZIE=STios FRVEUEHITE:

« UPDATE: B FEEIE E R RIEIE,

« INSERT ON DUPLICATE KEY UPDATE: FHFIRALIE, B TR —IPRE, BMLLHE, 8, FEIY
AESZNMNE—RESTIH NWBEATERALIER, XREALEBERAEEMNEEE—REETRE P
KRAEY, FEHHE, EARLELES—THRE, BREFM—1TEHE,

6.2.1 TEFFAZEN
HERIEATTE 281, (MEEEZUTEN:

« {E FATiDB Cloud (Serverless Tier) ) 32 TiDB EE&¥
- FRNIRBIBEEDE G, FEIBEURE. BIER. I ”RERS]
- B8 upoATE IBREFEIE, FEBANE

6.2.2 £/ UPDATE

FEMRTNIMETT, FBEATFHBWHERE FAIAY vroATE 155, BNFRELIRIHITER,

JEI =¥

MREFEFTHAENT, LNBAEEES(T, MLBWAEZRMHTEROEH, M
RERERNEH 27, BEMEITELHEN. LI REEHANIER, EREIATTMLLE
8. eI EEHIKREE

6.2.2.1 SQLiE%
7EsQL A, UPDATE IBR]—RRALA TR :

UPDATE {table} SET {update_column} = {update_value} WHERE {filter_column} = {filter_value}
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S iR
{table} o
{update_column} EEFHIE

{update_value} = EAAILEYIRYE
{filter_column} U St 0L k=
{filter_value} ULig R 4iT5E 285m0 9ME

LEAMY 7R UPDATE FURTE A%, ¥R RISETiDB B UPDATE 1E/% 01,

6.2.2.2 UPDATE Eaf{ESLRk
UTFTREHITHEEEREN —LREFXE:

- PRREEIMERPIETE WHERE FA), W5 UPDATE ;&8 WHERE Ff], TiDBJEEFIXMNRANFAEIT.
 EEEMARETEAXES) AR, FERMEFEH, XEE T BANES KBRS Ftxn-total-size-
limit ( #KIAA 100mB ), H—XMEESHEIEEF, BEBFEURELEK (FEUES), HF=EXE)

R (EREMES),

6.2.2.3 UPDATE {3l %
BIREMIEEB LR Helen Haruki, FEEE Wauthors TR, FRIRMMAIME—FRIR id Jo1, BIEIEEEN 0 id =
7E sQL PEMEB M RBIREI S :

UPDATE ‘“authors® SET “name’ = "Helen Haruki" WHERE “id" = 1;

£ Java PEBIFE B REIRA I :

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

6.2.3 fEF3 INSERT ON DUPLICATE KEY UPDATE

MRRFEFHMBIBIBEARY, BUNREGEAE—R (TREE—MIE—8) REPR, WSEHE—F
SSEGHE, BI{EF INSERT ... ON DUPLICATE KEY UPDATE ... iBQ#{THEASNEH.
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6.23.1 SQLiE®

TE£SQLH, INSERT ... ON DUPLICATE KEY UPDATE ... iBAI—fE AT :

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

S8 iR
{table} 55%5
{columns} EHRARITIA

{values} TRARLLYIRYE
{update_column} FTEHFMINB
{update_value}  FHEHMAILLTIKIE

6.2.3.2 INSERT ON DUPLICATE KEY UPDATE ER{ESCE%

. ERE— M E—r9% _E{E INSERT ON DUPLICATE KEY UPDATE, IHiBRITEFSMZME(R E—3EIEE
BE) hSREY, MEEFEIE., EARLLLER—1THRE, BRE—1T75E. BEit, BRIEFEFRIENE—ITH
%, BNABINEEZNHE—E20975P{EF INSERT ON DUPLICATE KEY UPDATE iEfl,

- ERIREHMI R ERLLIER,

6.2.3.3 INSERT ON DUPLICATE KEY UPDATE ffllF

Blan, FEEHFratings REBEABFWHRENEN, MRAFPERENLEPEE, BHE-FEN, NRABF
EEEMTE, BLBKEHMMZFRIFN.

LEALFEHE ST book_id Fl user_id FUBR S T, user_id 7 1HIFF, %5 book_id Jg 1000 BIBEE, FTHIA 5 2HY
T

£ sQL FEFT BETM ARG R :

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

£ Java PEFBETMNBIRG I :

// 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);
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p.setInt(3, 5);
p.setInt(4, 5);
p.executeUpdate();
} catch (SQLException e)
{ e.printStackTrace();
}

6.2.4 IMEFH

FEEFHERPS TR, SRS urpaTeE, HEH wHERE FAIT EEE | HAILUE,
EBNRBEEEFMARETEHAHNES) HHE, BIMER—MNER, SXEBREHF—LLEE, BEEHS
ZFER, XZ2EHTiDB BEAEZ K /BRE] Ftn-total-size-limit ( BRIAF 100MB ), B—RMTSHHBURE, 15
ERFHEHMENTK (EES), FERENR (FUES ), Ro]UERFSMEAPERERTM IR
E,

KITURM T B I A KA IR BIAE FIRG], ZREERT MENFE##1T SELECT #0 uPDATE AULEE, STRLEIA
B,

6.2.4.1 wEMESFHEIL

B, (RNEMRRINASMANBIRFR, /5 —1 sELecT i, XM E@IREMER] LMEHFEEZE T
MER, FEEENE, EXA sELEcT Biflt, FE/EEMER wHERE FRITIRFEZEHIIT,

6.2.4.2 f5IF

BRIRTETEM—FE, FFTE bookshop MUGHIT T KREMBEITH, EBEREARRITHH s DHIITEL S PEE
FRHX P EARTE, REBEIFHNEDRE 3 HMhE, B, REF s 261 10 26, FAREXRBETES
XnE,

XBTEEN ratings FTRAZAT 5 D HIRVEIEHITIE 2 181, BINER ratings RARIN—1NT, IERIT
AR ERWEH T, FERALLY, BIUE SELEcT AT R E K FEMNIT, XGRS LERI AR R IITHITS IR
B, SRASENMIBEEI,

Blan, fREICABIE—NEA ten_point, EIEEEHs00L KIFIEFRREH 10 HHIBIIRIR:

ALTER TABLE “bookshop™. ratings® ADD COLUMN “ten_point® BOOL NOT NULL DEFAULT FALSE;

JEI =¥
it & B P45 E A ooL B ARSI TEIERIRINE DY, TiDB KIFTE DL BEIR(FLERER
RELHITH, AJEBLA, THRRLEAERRIADD coLuvn EE],

EGolang |, HEEHMEFEMUTUTAE:
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package main

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

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

bookID, userID := updateBatch(db, true, 0, 0)
fmt.Println("first time batch update success")
for {
time.Sleep(time.Second)
bookID, userID = updateBatch(db, false, bookID, userID)
fmt.Printf("batch update success, [bookID] %d, [userID] %d\n", bookID, userID)

// updateBatch select at most 1000 lines data to update score
func updateBatch(db *sql.DB, firstTime bool, lastBookID, lastUserID int64) (bookID, userID int64)
g
// select at most 1000 primary keys in five-point scale data
var err error
var rows *sql.Rows

if firstTime {
rows, err = db.Query("SELECT “book_id", ‘user_id" FROM “bookshop’. ratings™ " +

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

i . u ws nil: %+v",
anic(fmt.Errorf("error occurred or rows nil: %+v", err))
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// 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([]string, n/2, n/2)
for i := range holderList {
holderList[i] = "(?,?)"
}

return strings.Join(holderList, ",")

FRERH, seLecT FRERINFHITER, BS1ERFE 1000 (TREFHE 10 2% (ten_point F false ) FHIEHY
FHME, BIR SELECT EIIEELL E—IR sELECT ERMBATEAEERIEIE, BHIEEE., RE, FEHAMt=E
FHIAR, WH score 5T 2, FEHIE ten_point 1&H true, FBH ten_point BN BETHILEHFHIZFH
mERE, REEFME—I1THIE, SEBUERIS, 8RB time.Sleep(time.Second) F{EEEFHIZF
=17, BILEIEFEHRER SHAITSMNEEGHHIR,

EJjava(oBO) P, MEBEHEFEUTUTARE:
Java fXHGER) :

package com.pingcap.bulkUpdate;
import com.mysqgl.cj.jdbc.MysglDataSource;
import java.sql.*;

import java.util.LinkedList;
import java.util.List;

import java.util.concurrent.TimeUnit;
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public class BatchUpdateExample
{ static class UpdateID {
private Long bookID;
private Long userlID;

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

public Long getBookID()
{ return bookID;

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

public Long getUserID()
{ return userlID;

public void setUserID(Long userID)
{ this.userID = userlID;

@Override
public String toString() {
return "[bookID] " + bookID + ", [userID] " + userID ;

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

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

// Set server name, port, database name, username and password.
mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqlDataSource.setDatabaseName("bookshop");
mysqlDataSource.setUser("root"); mysqlDataSource.setPassword("");
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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 UpdatelID batchUpdate (MysqlDataSource ds, UpdateID lastID)
{ try (Connection connection = ds.getConnection()) {
UpdateID updateID = null;

PreparedStatement selectPs;

if (lastID == null) {
selectPs = connection.prepareStatement(
"SELECT “book_id", ‘user_id' FROM ‘bookshop'. 'ratings™ " +
"WHERE “ten_point® != true ORDER BY “book_id", ‘user_id® LIMIT 1000");
} else {
selectPs = connection.prepareStatement(
"SELECT “book_id", “user_id"® FROM “bookshop™. ratings™ "+
"WHERE “ten_point® != true AND "book_id® > ? AND ‘user_id" > ? "+
"ORDER BY “book_id", ‘user_id® LIMIT 1000");

selectPs.setlLong(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")
);
idList.add(updateID.getBookID());
idList.add(updateID.getUserID());

if (idList.isEmpty()) {
System.out.println("no data should update");
return null;
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String updateSQL = "UPDATE “bookshop'. 'ratings™ SET “ten_point’ = true, "+
"‘score’ = ‘score’ * 2 WHERE ( book_id®, ‘user_id*) IN (" +
placeHolder(idList.size() / 2) + ")";

PreparedStatement updatePs = connection.prepareStatement(updateSQL);

for (int i = 0; i < idList.size(); i++) {

updatePs.setLong(i + 1, idList.get(i));

}

int count = updatePs.executeUpdate();

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

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

return null;

public static String placeHolder(int n)
{ StringBuilder sb = new
StringBuilder(); for (int i = 0; i <
n; i++) {
sb.append(i == 202, (2,

return sb.toString();

hibernate.cfg.xml BCEEP5:

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

<!-- Database connection settings -->

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

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

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

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

P PingCAP

B|RERAR, seLect HERINFHITEIR, &BEE 1000 1TTREFZ 10 % (ten_point A false ) FIEAY
FHME, 8K SELECT EIREELE E—IR sELEcT BERMBAETREZARNEIE, FHLEEE., AfF, ERME
E?ﬁﬁ"]ﬁiﬁ, YWHE score FI3E 2, HEE ten_point &7 true, S ten_point MENXERETLEEFHIZFEE
RERE, REEWE—ITHIE, SHEEUEHRIF, BXIEMTAY TimeUnit.SECONDS.sleep(1); IF{ERFEHIE

FERF 1%, BIEEERER S AT SHEHHIR.

6.3 HBREUE

LEDTEFER DeLETESQLIER), YiTiDB FREVEUEE TR, SIRFEEEAMEMERITEIZE, TEEER

TiDB BYTTL IO RE,
6.3.1 EFIRZAI
EFNERTIEZE, (MEEASZUTEN:

- {§£ FTiDB Cloud (Serverless Tier) ¥ # TiDB EE&¥,
- FEFUREEIUBIE, HEIRBUERE. SIER. tIE"R=S,
- FBFIEANZUEA BT HIER,

6.3.2 SQLiE%

£ sQL #, DELETE iBA]—RR LA TR :

DELETE FROM {table} WHERE {filter}

S8 R
{table} %:Z%

{filter} ITiEERILECSZM

ItE AN R /R DELETE BB A%, 1£ASXA4R]SETiDB BY DELETE 187,

633 ER{ESLH

AT BRI TR R 8 AR — RSk
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- IR TERBRBEPIEE wHERE F &), WN5R DELETE ;&8 wHERE FA), TiDB HFHBRXNRABIFTBTT.

- EERBRARETEARES) MIRHE, ERM=MER, X2E AT BANES AN BRI Atkn-total-size-limit
( BRiA7 100MB)

- NRMREZMIRTABIFTEENE, B2 peLETE 1BA), MRAIZER TRUNCATE 1BE],

- ERMEIESENL
- EREAMERRBURNIZRT, FSSHERRIEENREAT2RE, ESZENE, XFEKX
MFREVES M, FULETERITEIR, S50 ERHITRIFIEE,

6.3.4 filF

BIREALAPLRUMESENEIERN, RETWEER, FEMERXEE A Grating BEIE, Fla0,
2022-04-15 00:00:00 2 2022-04-15 00:15:00 FIEHE, LB, BI{ER sELecT 1BRIBEEEMRIVEIRSZE:

SELECT COUNT(*) FROM “ratings’ WHERE ‘rated_at® >= "2022-04-15 00:00:00" AND ‘“rated_at’ <= "
'~ 2022-04-15 00:15:00";

- BREIBEART 1 A%, BEEBHENIR,
- BREWENT 1 A%, ISETENRGZEITHER

fEsou i, MIBREIBAIRBIGNT -

DELETE FROM ‘ratings® WHERE ‘rated_at® >= "2022-04-15 00:00:00" AND ‘rated_at’™ <= "2022-04-15

' 00:15:00";

Elava 1, MIFREEAIREIAT

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

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

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);
preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

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

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

£ Golang A, MIFRESHEEIRAIANT -
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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)

£ python 1, MIFRESIRAIRABIGAT :

import MySQLdb
import datetime
import time

connection =
MySQLdb.connect( host="127.0.0.1"
port=4000,
user="root",

password="",
database="bookshop",

autocommit=True
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)

with connection:
with connection.cursor() as cursor:
start_time = datetime.datetime(2022, 4, 15)
end_time = datetime.datetime(2022, 4, 15, 0, 15)
delete_sql = "DELETE FROM “bookshop™. ratings® WHERE ‘rated_at’ >= %s AND ‘rated_at’ <= %
"y gn
affect_rows = cursor.execute(delete_sql, (start_time, end_time))
print(f'delete {affect_rows} data')

=

IE =W

rated_at FE& A H EIFIET 51 25 2L FRAY pATETINE £EY, {RREINIA A ETETIOB (REFET, FfiER
—ANFEE, SRHXEX, M TIMESTAWP £ EFLEEF—BTEE, NMERBRIE XD
En, RBRAEREEFERFE,

B9, F MysQL —FE, TIMESTAWP EUIBZEEIT 2038 F(o)BHIRZMN, WIRIFAEREART 2038, 2
iX{&E A DATETIME ZHY,

635 MEEEFESM

6.3.5.1 TiDB GC A&l

DELETE 1BAIIZITZ/E TiDB FIEIZZIMIBREUE, MRHF XLRIBIRIC A TR, A5 1T TiDB GC (Garbage
Collection) K;EIEANBEEMIHEE. ELt, {REY oeLeTE BRAHASIEELVHMERE,

GCERVNECEH, A 100 HHAE —IR, BRGCEZUELH—1R N safe_point KIRTE] /1, X NETE] RATAIER
12, BA=BWERR, Eit, 1ios o] UL EIEHITIERR.

GCHIBEARIARMATIULABRF, B8BcclHlET THREFMIIGC IR,

6352 BHAITER

TiDB EMZITEERARERSIMVER, FIt, AAMENBIERNIFZE, REVUVEZSHRRIIERNER
Bk E, Re]MERFIWENDE, BEMAITER. AT UL UNEAMPIFITEEREY sqL
MEREMIL,

6.3.6 t=MER

FEMPRRPZITHVRIE, DHERFoeLete 1, FER wHere FRITIRFZMPRRIEIE.

BMRFFZMFRET (RANES ) B, BIER—MANR, SXEBRMR—IBSKE, EZIME
£E85eM. XEE AT BAFS KRB Fwxn-total-size-limit (FRIAF 100MB ) o {RP]ATERE FFEXBIA R {E R
BT R TR,
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RITURM T 5 A RACIBEIAMBIPRAVRG], ZRBIER T MANfE#TT seLecT # pELETE BYLEE, STAL{EIR
illz s

6361 mSHEMFRIER

FERRIN P S B AR B, 485 — DELETE iB4), {FH wHERE FRITIEEZMRAVIT, FEH LiviT R
EORBIBREOEIE R EL,

6.3.6.2 JtEMFREIF

BRIRRIMEFERBIERA, &ETWRHEIR, TSEMIRIEREINAIFTBrating BIZIE, FI90, 2022-04-15
' 00:00:00 Z 2022-04-15 00:15:00 BYEIE, FHE 15 DA, BAT 1 AFKFIBERE A, LEEEREM
fhBREY 75 =024 T MR :

fElava 1, HEBIREFEUTUTARE:

package com.pingcap.bulkDelete;

import com.mysql.cj.jdbc.MysglDataSource;

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.
MysqglDataSource mysqlDataSource = new MysqglDataSource();

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

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

182



P PingCAP

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

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);
preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

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

int count = preparedStatement.executeUpdate();
System.out.println("delete " + count + " data");

return count;

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

return -1;

FRE&ERD, DELETE SRS MR 1000 1TRTBJERF9 2022-04-15 00:00:00 FE 2022-04-15 00:15:00 HIEIE,
£ Golang A, HEMRFEFEUTUTAS:

package main

import (
"database/sql"
“fmt"
"time"

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

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

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

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

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

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

FREKH, pELETE TS MIER 1000 1TAFB]ER D 2022-04-15 00:00:00 Z 2022-04-15 00:15:00 HIEXIE,
7E python AR, HMEMRIEFEMUTFUTAS:

import MySQLdb
import datetime
import time

connection =
MySQLdb.connect( host="127.0.0.1"
port=4000,
user="root",

password="",
database="bookshop",

autocommit=True
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with connection:
with connection.cursor() as cursor:
start_time = datetime.datetime(2022, 4, 15)
end_time = datetime.datetime(2022, 4, 15, 0, 15)
affect_rows = -1
while affect_rows != 0:

delete_sql = "DELETE FROM “bookshop™. ratings® WHERE ‘rated_at® >= %s AND ‘rated_at’

' <= %s LIMIT 1000"

affect_rows = cursor.execute(delete_sql, (start_time, end_time))

print(f'delete {affect_rows} data')
time.sleep(1)

P PingCAP

FREH, DELETE F2ZMIFR 1000 17AFI8]ERF9 2022-04-15 00:00:00 & 2022-04-15 00:15:00 HYEIE,

637 IEESHEMR

==,
PE =W

TiDB M v6.1.0 AR A FFIASZF51E 555 ovL A5, TETiIDBv6.1.0 BA R AR AR TTIAE ALY,

6.3.7.1 {EMHFIRE

HEERIESSMEMIRET, BEFEMAIZIESES ovl 155, ESSHEMR, AREBUMAMSESHEFHE.

fREMEANY, EaitEMNEAEDR TN Z AN,

FEAEERIER, FERAND, SN, AORENESSHYE, ARBENSSRTENGR (NHE

ELF)

6372 FESHMEMER soL iEiE
FESHEMPREY sQUEEWN T :

BATCH ON {shard_column} LIMIT {batch_size} {delete_statement};

S8 iR
{shard_column} JEE S HEMREILI 25
{batch_size} EESHEMRRIVEHRN

{delete_statement} MpRiES)

IEAMR R RIEE S ERPRRIERAE, FHANERISETi0B FIIFE55 vl 154,
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6373 IFFESZHEMPRERTBE
A EFHEMIRDIF1ARPE, SIMERT sou BRHITIESRSMEMR:

BATCH ON ‘“rated_at’ LIMIT 1000 DELETE FROM ‘ratings® WHERE ‘rated_at’ >= "2022-04-15 00:00:00"
'~ AND ‘rated_at' <= "2022-04-15 00:15:00";

6.4 {53 TTL (Time to Live) XE BAMIBR 1T BA 243

Time to Live (TTL) 12t T1TAAIRE S EEIIE SRS, B0 ARIRE TLEM, TioB ] AFERM I BNEEFHIE
IBRPANTHIENIE, EINEEE— il UBR N EFETIE., BFHEEE,

LR RRERT=:

- EHAMIFRISIERD. FERIHEICR
- ERMRAFEENALITER
- BRI ERIELS

TURTTHIBRRAERNEMAELIES HHNRIRT, SR AR AR MEERTENRIE. T aUR
REBAL, FERWMSERNEFESEIARERITOS Server TR £, HITHITRIREIE, L HRNMRIEFRET AR
SENHEMRR, thARUEENMERIELE T, FRR{ABRIEERX /G — R ERIZEITHMNEE, BEE
HIEM#HE & IR E SR,

641 iBiE

{REJ AT CREATE TABLE B ALTER TABLE 1BEJREZE R TTL IHEE,

6.4.1.1 BIEERSE TLEMHMNER

- BIE—EE TLEMHR:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at™ + INTERVAL 3 MONTH;

FEMBIFRIRT —3KE t1, HIETE T created_at J TTL HATEIT, RARIIEHCIENE, BN, &
LEIT INTERVAL 3 MONTH iR E TRAITHISRKF ERIEIR 3 ME, 8 TN KINTHHESEZR
AR,

. 1RE TTL_ENABLE B R B X ABIE T BRI RUERIINEE :

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at™ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF';
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UNER TTL_ENABLE #R1RERY T oFF, MIENEIRE T Hith TTLEIN, HEiRtEASBEEIE TR, WT
—MNEET TILEMRIFR, TTL_ENABLE RS AT ENAR oN,

« ATE WysQLFRE, (RP]CAERERIEARIRE TTL:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) /*T![ttl] TTL = “created_at’ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF'*/;

fETioB MR, ERARM L BEHAIERIEEREE L RENH. E mysQL IMER, SBEMNBIIER
PHAE, HElEEER,

6.4.1.2 {ECAFREY TTLIEMH

- (BIRERAY TTL BT

ALTER TABLE t1 TTL = ‘created_at® + INTERVAL 1 MONTH;

FEMETDRESIFHENEREE 7L BIHMR, BiF—ikIE L ARAI LB,
. EM{E0Y TTL RAY TTL_ENABLE {&:

ALTER TABLE t1 TTL_ENABLE = 'OFF"';

- JAMR—IKREVATE LB

ALTER TABLE t1 REMOVE TTL;

6.4.1.3 TTL FIHUELEIMIEIAE
TTL B BAFDZIEZE AV SR ME— 2 fEA, AN 2iME IR AERA:

- {EFH DEFAULT CURRENT_TIMESTAMP 3RIBTEF—FIRIEKINE ZITRIEIZERT(B), FRIX—F{EH TTL BYRY
1831, SIEaE)BIET 3 NG HEIRIC ITEE:

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
) TTL = “created_at® + INTERVAL 3 MONTH;

- BERE—IRRGME R THICIZRT RIS (E], FFAIX—FUIFJ TTLVRYE)5Y, YA (&) skEE Hikd
B8 3 4> A BRI ARIC AT A :

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP
) TTL = “created_at® + INTERVAL 3 MONTH;
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6.4.1.4 TTILFNERLT!
TTL B AR AL 7 —REfERE, FSRFT|IAFEINE ZE00 L HAFR M, 10 :

CREATE TABLE message
( id int PRIMARY
KEY,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
image bool,
expire_at TIMESTAMP AS (IF(image,
created_at + INTERVAL 5 DAY,
created_at + INTERVAL 30 DAY
))
) TTL = “expire_at® + INTERVAL 0 DAY;

EFREBEBAEE expire_at FURIE ST HART[E], HIRIBESLBFRIETE, NMREER, N s XETH, &
SAFR 30 RIEEEA,

TTLR B] BAFOjson 25 Y —efER, f51un:

CREATE TABLE orders (

id INT NOT NULL AUTO_INCREMENT PRIMARY KEY,

order_info JSON,

created_at DATE AS (JSON_EXTRACT(order_info, '$.created_at')) VIRTUAL
) TTL = “created_at™ + INTERVAL 3 month;

642 TIL{ESH

WFEKIEET 1L BHMER, Tios A TEHIAEESESKEETHMNAIE, MaBTLARIEE
TTL_JOB_INTERVAL BMREE XESHIMITEL], tbiiE T THMNEAEEEBEIBESZSZRERNE 24 /B
TR

ALTER TABLE orders TTL_JOB_INTERVAL = '24h’;

TTL_JOB_INTERVAL FUZRIAMER 1he

EHIT TTLAESET, TiDB RE FRegion HERRFEND IRZ 64 N FES, XEFESESWEH REIARER TiDB
BEPRIT, (REIUBTIRBRA T Etidb_ttl_running tasks RFREIENERBDERHITH TL FIESK
2, AW, HEMERN TLESERILAHIFE D AFES, BESEFE ARG T BWLLR TLES R EEHIR
ﬁj\o

MBMEEZIE M ESHONT, BRTIIUNIREREM TTL_ENABLE="0FF' 4p, HRJABETRELBT
tidb_ttl_job_enable K FIEEMNEEER TTL ESHIIT,

o

SET @@global.tidb_ttl_job_enable = OFF;

ERLEZRT, FeEFERATEERNEANNEBERNIAEFEN MLES, RAINEELERE
tidb_ttl_job_schedule_window_start_time Fdtidb_ttl_job_schedule_window_end_time 3R$§EMBE O, tt
un:

188



P PingCAP

SET @@global.tidb_ttl_job_schedule_window_start_time = '01:00 +0000";
SET @@global.tidb_ttl_job_schedule_window_end_time = '05:00 +0000";

LFIRMEFRAEFE utc WEIRNER 1 =3 5 siAE 1TL £S5, EAER FE9BtE)&E Oi&E 9 00:00 +0000 2
23:59 +0000, BIAIFFTERTERAMESSIAE,

6.4.3 TTL B BT X4
TiDB RTEMRE TTLANBITRME R, FH7EGrafana FIZ THEXIEFRIR] ML EIR, {ReILBATETIDB > TTL BYEHR

TEAXLEE, EMMEE R Tos S SIS EMIEEDRN TTL 29,
B, RAINBET=EANRERFESE TLESHITHESER:
« mysql.tidb_ttl_table_status ®REBE THE ML R LE—XMITSEERTH MLESHES., UE
FR—1T01:

MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_table_status LIMIT 1\G;
Khkkkkhhhrhrhrkrkhkhrhhhrrkrkhkhrr** '|' row khkhkkkhkhkhkhkhkkkhkkkkkkkkhkhhkkkk

table_id: 85
parent_table_id: 85
table_statistics: NULL
last_job_id: 0b4a6d50-3041-4664-9516-5525ee6d9f90
last_job_start_time: 2023-02-15 20:43:46
last_job_finish_time: 2023-02-15 20:44:46
last_job_ttl_expire: 2023-02-15 19:43:46
last_job_summary: {"total_rows":4369519, "success_rows":4369519,"error_rows":0,
' "total_scan_task":64,"scheduled_scan_task":64,"finished_scan_task":64}
current_job_id: NULL
current_job_owner_id: NULL
current_job_owner_addr: NULL
current_job_owner_hb_time: NULL
current_job_start_time: NULL
current_job_ttl_expire: NULL
current_job_state: NULL
current_job_status: NULL
current_job_status_update_time: NULL
1 row in set (0.040 sec)

Hrh7l table_id J99 X FRID, [ parent_table_id JJFRAYID, 5 infomation_schema.tables FTHIAJID
W, MNRBARHIEXE, M table_id 5 parent_table_id SREE,
5| {last, current}_job_{start_time, finish_time, ttl_expire} 73 BIHiAR TiXEFIHFI TTLESHIFAF
yaRd(a], ZETRAETEIFDTHART(E], last_job_summary FUEIA T E—R TLESHIRITIRER, SEEITH.
RRINTTEL. RIRITEL

+ mysql.tidb_ttl_task RPEDTIEERITH L FES. BN TLESSWFRD RSN FES, &ZRF
IER T EERTHIXLEHESHIER.
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« mysql.tidb_ttl_job_history ®RAIER T TTLESHIMITAE, TLESHALIEREBHET 0 X, U
—{THf:

MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_job_history LIMIT 1\G;
*kkkkhkhhkhrhkkkhkhhhhrrkkkhkhkihikx '| row kkkkkkhhhhhkkkkhhhhrhkkkhkhkihrx
job_id: f221620c-ab84-4a28-9d24-b47ca2b5a301
table_id: 85
parent_table_id: 85
table_schema: test_schema

table_name: TestTable
partition_name: NULL
create_time: 2023-02-15 17:43:46
finish_time: 2023-02-15 17:45:46
ttl_expire: 2023-02-15 16:43:46
summary_text: {"total_rows":9588419,"success_rows":9588419,"error_rows":0,"
' total_scan_task":63,"scheduled_scan_task":63,"finished_scan_task":63}
expired_rows: 9588419
deleted_rows: 9588419
error_delete_rows: 0
status: finished

HrR7l table_id 953 XFRID, MM parent_table_id JJFRHKIID, 5 infomation_schema.tables FHIHYID ¥,

table_schema, table_name, partition_nameﬁ?%“iqﬁzﬁéﬁiﬁiﬂﬁrh\ 5%43\ §TE§é50 create_time, finish_time,
ttl_expire D AIRR TTLESHICIERT B, LERABIFITHAR (8], expired_rows 5 deleted_rows FRNITHAT
SR INMIBREVITEL,

6.4.4 TDBHUIBTH T EZAM
TTILINEERES STiDB AU ERE. &1, ME TR —RER.
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FH
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FH
B i8R
FLASHBACFKLASHBACK
— (A
"5 CLUSTER QUSTER
'— )
'>T0 '—
— " TIMESTAMP
> TIMESTAME
- Y TIDB_TTL_JOB_ENABLE
o=
BFL=E
BER
OFF, [E
By =AY
TTL_ENABLE
— B
TR
R
=N

6.4.6 {EFAPRHEI

Brl, TSR RCATRRS]:

6.4.7

- ARAFEIRRLEIRE mLEN, BEAIRRRIZEIRRR,

- BB L BEMRAIHEAIMEI RN ERBEMRSIA.

« NMREFTETHREIRSI BN MIER, S HAE R MPRRYEY B EUR T /5 /8RR SMIRERMMEEE DO,
- WFERAREZS IR, MREBILBAZBELIY THFIFAFHREE, M ESHEERFIN

ENFRES. SRS TLESREE 1o TR ERIAFRIT. MRRFWBIFEERK, TLES
BRITRIRER TIFEIE,

« TTL 5 ;A TETIDB Cloud Serverless Tier SE8¥ {851,

= Dl ja] 3

- APTFIBFREADIRE R DBIR, BEBARSBIRBSEMMIRE ?

1E Grafana TiDB HIR A, MITIN TTL Insert Rows Per Hour 183k 7 BI—/I\Bt 2 ILIHEALBUEINE., HM
B TTL Delete Rows Per Hour ig3x 7 BI— /BT TTL (S A HBIFRAVEUBR S E, YR TTL Insert Rows
"~ Per Hour KHASTF TTL Delete Rows Per Hour, iXBRIEARNEESTHRENEE, HIESEKSE
H. flan:
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9: insert fast example

BEREENRE, AT M HAAERIEBIEII®MER, BEIrEBANBIEEIERRN MESHTR
WwER, WPTAREATEIA T BFRAVRERTIBEAMRE, AR MIMNE—ELR, FELESE
SIS

- SOETFIBR TTUAESEORR ST S 2 MRR 2

W EZRE MR TTL Scan Worker Time By Phase L5 TTL Delete Worker Time By Phase Wi¥ZIN, W&
scan worker &F dispatch IKSHIBTE] BB AR GEE, B delete worker RV SETF idle IKZ, HBAIHEH
scan worker TEZF1F delete worker SERMMBR T/, SNRUILEIEEFIFENMARPEN, FIUBERES
tidb_ttl _delete_worker_count RIS MIBRAY worker 242, FI40:

Scan Worker Time By Phase Delete Worker Time By Phase

egin
8s N LE]
ispatc
6s Kile 6s
other
4s - queny
) 5 I I I I I I

11:49:00 11:49:30 11:50:00 11:50:30 11:51:00 11:51:30 : :49:01 0 11:50:.00 11:50:30 11:51:00 11:51:30

10: scan fast example

52183, 08 scan worker {R/VAETF dispatch BIKZS, Hdelete worker :KHAAETF idle PHER, AR B
delete worker [RIE&, H scanworker $1CH, F140:

[T ——— T ——

11: delete fast example

L EZPRESHROSIEENBEE. FEIHEHEXRR, FTUES—RZANBERERREENT
89 TTL Job BIIE IR, FAPEILLEIE E1HR mysql.tidb_ttl_job_history RFIBFE —BFZIEITHI TTL Job ¥
N —3K R,

- WA SIBECE tidb_ttl scan_worker_count 0 tidb_ttl_delete worker_count ?

1. BJLASE D) “GNE BT E SR IERE S 2 MR ? 7 KEER Ftidb_ttl_scan_worker_count

" AR tidb_ttl delete_worker_count,
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2. tNRTKV THREER S, EF tidb_ttl_scan_worker_count BEBS{E TTL (S RAFEMNIZ,

HFid SR TTL worker HERRIEMBRAMES], FIUEZLRENMETDB B cPuKESTKV MRS
cruERE., BEARIZRMEK (FEREIME 1L, ‘E%E'E%: (0 TTL W ELhiE KRR ) KiFEE
tidb_ttl_scan_worker_count I5tldb_ttl_delete_worker_count, }}\ﬁ'ﬁhﬂ' TTL?H?*U%UB?{Q}EE’J]EF_,
Y BEAE TTLAES I RERYZ A,

6.5 THALIEIER]

IR R— S S MUBESERER sU BRI ITIRIR(LAVIER), BiL QUIEBASSHHIT TS, 7
CAEHERTF sqLiBaIhY:

- T2t FASBIIEAEZNE, FBAERET squiE ABERIXEE,
- M8 ERIERIETIOB IR TSCHEMT, BREMITREZRZRSH, TE 78 squ i, HiZ sLiEa
FIF AR AR B LE RN,

ERBAPINABREFR, squiBARRIUMAAEN, JCAMERBRA souiBARTMB I NAREFHIIEE
), FTAERMEEARRERKLZ—.

6.5.1 SQLiBE

EKUFNACE, ERARBRFAIEIEDN sqL iEE.

6.5.1.1 BIEFILIEIER

PREPARE {prepared_statement_name} FROM '{prepared_statement_sql}"';

S8 iR
{prepared_statement_name} FALIBIERI B IR

{prepared_statement_sql} FAbIBiBa) sqL, LA EMAnSM ST

{RA]EE PrREPARE 1E A FRISESZ(EE

6.5.1.2 {ERAMAIEIER

atBiEaX e ERRAFRPTEFEASH, BEitt, FEAER T2 RETEG, #execute 13 6 HRATAIE
1848,

SET @{parameter_name} = {parameter_value};
EXECUTE {prepared_statement_name} USING @{parameter_name};

S8 iR
{parameter_name} ﬁﬁ)t'%;i%
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S5 faia
{parameter_value} BAFs#E

{prepared_statement_name} FRALIRIBRAIBHR, FTFCIEMAIZIETPEXFIBIF—

{RR]BEBeccUTEE A FRBESER,

6.5.1.3 MHERINALIEIER

DEALLOCATE PREPARE {prepared_statement_name};

W

3 iR

{prepared_statement_name} FARLIZIERRHM, FHCIZMLIZIEGPEXKIBI—K

{RE]EE DEALLOCATE 1E Q) IRBE B EE,

6.5.2 {5lF
AT UERMAIEER, TAEEBIEFNEAZIERMISIIRA,
6.5.2.1 EiRRHI

B0, EEE{EBookshop N H, id J1HPEEE.
£ sqL &Rl :

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

BITHERA:

Query OK, 0 rows affected (0.01 sec)

SET @id = 1;

BITHERA:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_query™ USING @id;

BITER R

[ i Fommme o - O Fomm oo [ +
| id | title | type | published_at | stock | price
Fomm - Fom e e e e - - = o et R R +
| 1 | The Adventures of Pierce Wehner | Comics | 1904-06-06 20:46:25 | 586 | 411.66 |
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L ] R e e ] B e L Fomm - +

1 row in set (0.05 sec)

f&E FJava EigRfl:

// ds is an entity of com.mysql.cj.jdbc.MysglDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM "books"
'— WHERE ‘id® = ?");
preparedStatement.setlLong(1, 1);

ResultSet res = preparedStatement.executeQuery();

if(!res.next()) {
System.out.println("No books in the table with id 1");

} else {
// got book's info, which id is 1
System.out.println(res.getlLong("id"));
System.out.println(res.getString("title"));
System.out.println(res.getString("type"));

¥

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

6.5.22 ARG

B2 {EAbooks 7= S, TEIHEA— title JJ TiDB Developer Guide, type JJ Science & Technology, stock
'~ 53 100, price JJ 0.0, published_at AHEARHFIR EIINFEED, EZEEBMI, books RWEREE
AUTO_RANDOM B, EEHEEE, WRIFMNIBEABEBLEARTHE, sIUEBEAZIE—T THRES {IEHEANE
XER.

{ER squiBABURRAEINT :

PREPARE “books_insert™ FROM 'INSERT INTO “books™ ("title’, “type’, “stock’, “price’,
‘> published_at") VALUES (?, ?, 2, ?, ?2);';

BITERR:

Query OK, 0 rows affected (0.03 sec)

SET @title = 'TiDB Developer Guide';
SET @type = 'Science & Technology';
SET @stock = 100;

SET @price = 0.0;

SET @published_at = NOW();

s

BITERA:
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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)

{5 B Java SE A BSHERBIGA T -

try (Connection connection = ds.getConnection()) {
String sql = "INSERT INTO “books™ ("title’, “type’, “stock’, “price’, “published_at’) VALUES
' (?,0?,?, 72, ?);";

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();

BJAEZ, joBc BREIRE TAIREAINERAER, MAZHRENBREFREFNERMAIEEANEIRE. &
. #RE, BESIENZE, EAT0BTRE MysqL Y, TEEFim{ER MysQL)DBC Driver BT F2H, HEKIA
EEEHIEABRSIHTAIZIERED, MEFERAEFPIRTILIEER, (MEEXREUATERED, KIXKEHE
JDBC F TiDB fRZBIGTAAIBIBEAIMIZ 15, REMRMERIIS THRERLE:

S8 YR WEZ= WERE
useServerPrepStmts A EARS IR B IEERZHF EZEEZ RERMAIEIEAIR true
cachePrepStmts Erine R EmAIEIER useServerPrepStmts=true By true

prepStmtCacheSqlLimit  FRAIRIBERIGR AKX/ (BRIA 256 F1F ) FIAIRIBRI KT 256 FAFET  $XSCPRFIALIEIEAIA/MVE
prepStmtCacheSize AR IBAISEAKETHE (A 25 5F) TRBEAGREKRT 25 F[i  RLFRIEER N ET

FELER A — N BRI =) 0BC EEF TR E, LA Host: 127.0.0.1, Port: 4000, FAP: root, Z515:
§§, ZRINBUERE: testJofhl:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
' prepStmtCacheSqlLimit=20488&prepStmtCacheSize=256&rewriteBatchedStatements=true&

"~ allowMultiQueries=true

Re]AEBEANIT—E, REBRAZTEHBARIESR T ELE M08 IS,
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B Kava IFTRRA, =I8H:

- TiDB #0 Java RITE & CrRUD 2 F3#2 5 {% FHJDBC,
« TiDB #0 Java HYETE crRUD [ FH F2 5 - {88 Hibernate,
* Build the TiDB Application using Spring Boot,

7 FUEIZEY

7.1 BEREN
EXNETHAP, BHENBUEFER sqL RN HEE R EIEHITEN,

711 FIRZAE

T EIG ElSEBookshop 1X 4N R FAFE 7 2R3 TiDB FIEIB B BE D B AN A
EREARET ZF1, MBEEMUTESIE:
1. ®JETiDB EEBF ((HETF(ERITIDB Cloud BXTIUP ) o

2. & A\ Bookshop N FAFZFF YR EEFIFNRIGI EXIR,
3. E#2TiDB,

712 EBRHENE

7 Bookshop R FATEFFHVERIEE S, authors RIFM TERMNBIEMIET, PJRAE SELECT ... FROM ... 1
A LR B = P EER L &,

£ MysQL Client HFF P ImiE AFHITIF squiBa):

SELECT id, name FROM authors;

HWHERINT:
R + +
| id | name |
R + +
6357 | Adelle Bosco

345397 | Chanelle Koepp

807584 | Clementina Ryan

839921 Gage Huel

I I I
I I |
I I I
I I I
| 850070 | Ray Armstrong |
I I I
I I I
I I |
I I I

850362 | Ford Waelchi
881210 | Jayme Gutkowski
1165261 | Allison Kuvalis
1282036 | Adela Funk
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| 4294957408 | Lyla Nitzsche

20000 rows in set (0.05 sec)

Elava EBEHF, AJLLUETRR— Author FERTE XUNAITFREENEMER, RIBLIEMZCEFNEET
EIM Java IBS HPIER BRI BIREERIF IO MAVERIE, BI90:

- £ Int XEITSHEM int XEIFVEIE,

- A Long EEVTZETF M bigint EEIRIEUIE.

« {EFH short ERITSFM tinyint REFVEIRE,
- M string EEVILZEFM varchar LKEIFVEIE,

public class Author
{ private Long id;
private String name;
private Short gender;
private Short birthYear;
private Short deathYear;

public Author() {}

// Skip the getters and setters.

public class AuthorDAO {

// Omit initialization of instance variables.

public List<Author> getAuthors() throws SQLException
{ List<Author> authors = new ArraylList<>();

try (Connection conn = ds.getConnection())
{ Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("SELECT id, name FROM authors");
while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

return authors;
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- IR IGHIEEERZE, fRETLAEE conn. createStatement () IBAIBIE — Statement SEFIFTER,

« SAIG I stmt.executeQuery("query_sql") Fi&[EITiDB KL — MNUIBEEBIEEK,

. %Q}Erﬁlilﬂ’]é‘ﬂ?ﬁ%ﬁ%rﬁiﬂ ResultSet HM, BITIEF ResultSet YFER AT LAYEIR 145 SRARET 2 L
BIESRY Author EITHR EHA,

713 WLERFITIFIE

ENRINERERESZ, ERANBERBER ? IS wHere BRI ETRIVLE iR, MmxEIE
ZERMED
g, BESHRSFFR P 1998 FHERFR:

7E sqQL A, TJUA{EFE WHERE FaRINTE RIS :

SELECT * FROM authors WHERE birth_year = 1998;

WFavaiZFms, FILABEE—4 sQL RAMEFBNESHIBIRERIEK,

BESBHHER sQuiBRIHPHIFR—MAE, BERXTEAR—NMNNEE, AhXSLNBREFRTRE
f9 sqQLiEAXIE,

TEAIEIX L E R, RiZ{EHPreparedStatement SREEZIERY 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.getlLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

return authors;

7.1.4 WEERBITHIF

{$£F3 orDER BY IBA)P] AL EIBLERIZEBEIEM S NHEITHER,

Ign, BILAEIE FERY sQLIERIXY authors RAVEXIEFZER birth_year B 1TFEF OESO HEFF, MMBRIRE
BEIERIIR,
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SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;

public List<Author> getAuthorsSortByBirthYear() throws SQLException
{ List<Author> authors = new ArraylList<>();

try (Connection conn = ds.getConnection())
Statement stmt =
conn.createStatement(); ResultSet rs =
stmt.executeQuery("""

SELECT id, name, birth_year

FROM authors

ORDER BY birth_year DESC;

{

"y

while (rs.next()) {

Author

author.
author.

author

author = new Author();
setId(rs.getlong("id"));
setName(rs.getString("name"));

.setBirthYear(rs.getShort("birth_year"));

authors.add(author);

¥

¥

return authors;
}
ERERMT:
B e R e e e e LR R o
| id | name | birth_year |
B e R e e e e LR R o
| 83420726 | Terrance Dach | 2000 |
| 57938667 | Margarita Christiansen | 2000 |
| 77441404 | Otto Dibbert | 2000 |
| 61338414 | Danial Cormier | 2000 |
| 49680887 | Alivia Lemke | 2000 |
| 45460101 | Itzel Cummings | 2000 |
| 38009380 | Percy Hodkiewicz | 2000 |
| 12943560 | Hulda Hackett | 2000 |
| 1294029 | Stanford Herman | 2000 |
| 111453184 | Jeffrey Brekke | 2000 |

300000 rows

in set

(0.23 sec)
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715 FREIEELERHE
R Ao RIREIEHLER, aJUMER LiviT {EARRHIEHERIREIAIC KL,

SELECT id, name, birth_year
FROM authors

ORDER BY birth_year DESC
LIMIT 10;

public List<Author> getAuthorsWithLimit(Integer limit) throws SQLException
{ List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection())
{ PreparedStatement stmt = conn.prepareStatement("""
SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC
LIMIT ?;
"y
stmt.setInt(1, limit);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));
authors.add(author);

}

¥

return authors;
}
SILERINT:
B e R e e e e LR R o
| id | name | birth_year |
B e e e ——————
| 83420726 | Terrance Dach | 2000 |
| 57938667 | Margarita Christiansen | 2000 |
| 77441404 | Otto Dibbert | 2000 |
| 61338414 | Danial Cormier | 2000 |
| 49680887 | Alivia Lemke | 2000 |
| 45460101 | Itzel Cummings | 2000 |
| 38009380 | Percy Hodkiewicz | 2000 |
| 12943560 | Hulda Hackett | 2000 |
| 1294029 | Stanford Herman | 2000 |
| 111453184 | Jeffrey Brekke | 2000 |
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L i i i e e

10 rows in set (0.11 sec)

BT MERE i%ffﬁ%ﬁﬂ, EER uTiBRZE, EIREEEE4EE, X2ETi0B X LIMIT FRHFHITR
LEMER, FRe]hd@idTopn # Limit FHEED THRES AT,

716 BEER
MNRMGEERTHIBERAENER, MARIBEIE, (ReTLABE TR crour BY IBRIICERSRE, WiE—
MR EERREBIMIN IR BB R E — N BT T #E,

EEanift, (RAEAEMLEFHERNFRILRS, RA]HFRERERIZE birth_year FIEITHE, RRSH
AR TESFHENFRBE:

SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors

GROUP BY birth_year

ORDER BY author_count DESC;

public class AuthorCount
{ private Short birthYear;
private Integer authorCount;

public AuthorCount() {}

// Skip the getters and setters.

public List<AuthorCount> getAuthorCountsByBirthYear() throws SQLException
{ List<AuthorCount> authorCounts = new ArraylList<>();
try (Connection conn = ds.getConnection())
{ Statement stmt =
conn.createStatement(); ResultSet rs =
stmt.executeQuery ("""
SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors
GROUP BY birth_year
ORDER BY author_count DESC;

"y

while (rs.next()) {
AuthorCount authorCount = new AuthorCount();
authorCount.setBirthYear(rs.getShort("birth_year"));
authorCount.setAuthorCount(rs.getInt("author_count"));
authorCounts.add(authorCount);
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EELERINT:

B T ——

| birth_year | author_count |

Fmm e e e e e e e
| 1932 | 317 |
| 1947 | 290 |
| 1939 | 282 |
| 1935 | 289 |
| 1968 | 291 |
| 1962 | 261 |
| 1961 | 283 |
| 1986 | 289 |
| 1994 | 280 |
| 1972 | 306 |
Fom e e o

71 rows in set (0.00 sec)

BRT COUNT BRiENY), TDB R THMEBS

72 BREEENR

R, 1EEESEGROUPBY BRI,

REmE, NARFEEE—IMERSHERRIZHKROE, XNIHRETGED Join IBEFFIKES 5K

ROBIEASHE—E,

721 Join ZEHY

LB 45 I AR join AYEFELEL,

7.2.1.1 Wﬁ}%INNERJOIN
AEERE R AR QIR (O] LS & 55 4RI T,

15']9[], BRNEREIRS BUFRRE, FTE

&,

BEREMISEER authors SHEEEE TR book_authors #H1T
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“—,

table 2 /

e —

INNER JOIN

12: Inner Join

A TER sQLiBAEA, BLXEF JoIN BIAZIFEIR authors FIFATR book_authors HIEUEITUANIERERIT
NHATER, EEFHR a.id = ba.author_id, MAEENERESTHIAZBESHEEREFZMAMIT, &
BE—MEREEREILEFPEE, BMAME authors REPIEREBEEHRBERSMG, BLLEASEN
TELERESH,

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;

EWSRANTF:

R e et H et o
| author_id | author_name | books |
g —

| 431192671 | Emilie Cassin |
| 865305676 | Nola Howell |
| 572207928 | Lamar Koch |
|
I
I

| 3894029860 | Elijah Howe
| 1150614082 | Cristal Stehr

| 4158341032 | Roslyn Rippin
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| 2430691560 | Francisca Hahn |
| 3346415350 | Leta Weimann |
| 1395124973 | Albin Cole |
| 2768150724 | Caleb Wyman |

6
6
6

I
I
|
6 |
+

R e e e

10 rows in set (0.01 sec)

P PingCAP

1E Java R REIEAIRBIG0T :

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;
ey

while (rs.next()) {

Author

author.
author.
author.

author = new Author();
setId(rs.getLong("author_id"));
setName(rs.getString("author_name"));
setBooks(rs.getInt("books"));

authors.add(author);

}

return authors;

7.21.2  Z 9N FELEFT OUTER JOIN

EINERSROARPIFAEEIET, UnRERIPEBLEEEZEGNE, NREGRITPLEKEIER
CLECAYT, MEA NuLL B,
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LEFT OUTER JOIN

13: Left Outer Join

EEERT, FEFEHASIKRRTMBIENER, ERHAFNFERINHEERZFMSBBUBEST /.
540, 7£ Bookshop NIFAMIETI, FERR—NHEENEDMRTBETIR, EXMBERAT, SIBBE]
BERITSBRITEMAEL, NREANEEMESSBIILLAFLNBEFESHITIER, MXHAZE
BEER,

A TE sQuiBRIEHA, BT LEFT JOIN KIBFFEAZESR books JFLAZEIMNEEM A XS ER ratings #HITIE
&, MR books "REFRBIFTBICRARREFEIRE,

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;

ERERWNT:

Fommmm oo i + +

| book_id | book_title | average_score |

Fommmm oo i + +

| 3438991610 | The Documentary of lion | 2.7619 |
| 3897175886 | Torey Kuhn | 3.0000 |
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| 1256171496 | Elmo Vandervort | 2.5500 |
| 1036915727 | The Story of Munchkin | 2.0000 |
| 270254583 | Tate Kovacek | 2.5000 |
| 1280950719 | Carson Damore | 3.2105 |
| 1098041838 | The Documentary of grasshopper | 2.8462 |
| 1476566306 | The Adventures of Vince Sanford | 2.3529 |
| 4036300890 | The Documentary of turtle | 2.4545 |
| 1299849448 | Antwan Olson | 3.0000 |
R e + +
10 rows in set (0.30 sec)

BERSMURMBEEZE TRS WS, A THRIELEAEAY, il squ iBAE The Documentary of lion iIX 7S
BHIFTEITS A MHE:

DELETE FROM ratings WHERE book_id = 3438991610;

BXEE, %M The Documentary of lion XA BAXIALIMELERE L, BRIBEILETR ratings B score 7l
THEBEIRY average_score FIRIE 7T NULL,

Fem - - - e e + +
| book_id | book_title | average_score |
R e + +
| 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 |
Fom e a e e + +
10 rows in set (0.30 sec)

WMNRARERNERIEE J0IN EREEM ? XML REIA T,
7E Java R IMEIZRIRAIGNT «

public List<Book> getlLatestBooksWithAverageScore() throws SQLException

{ List<Book> books = new ArraylList<>();

try (Connection conn = ds.getConnection())
{ Statement stmt =
conn.createStatement(); ResultSet rs =
stmt.executeQuery ("""
SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b
I FFT I0TN ratines r ON h id = r hook id
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GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

DM

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;

7213 BYMEFERIGHT OUTER JOIN
BINERROIGRPIFFBICRK, URERIPEEBILREEFZMENE, FBILEMNENER L BT,

RIGHT OUTER JOIN

14: Right Outer Join

-

7.21.4 3 X3EHE CROSSJOIN
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HERFRAEMIR, ARZEPNAERMARNER (XBEH ‘B FRER ). IXEBRFLERN
B-FRICRMNARABICEKBERE, WRERMCRE Am, ERIIERE AN, WEREFZFEm*n
Fick.

7.2.1.5 2= F % $E LEFT SEMIJOIN

TiDB 7£ SQL iB;%AZEM EARSIF LEFT SEMI JOIN table name, {BEEHITIHXIEE, FLOHEFNEEE
semi join fEANE BHIEMoIN EiREIABEZE S,

722 BRTNERE

EENFIRERZR JoIN IBRFA sQuARERILZAET, 7 sQUIBRISHRIBAE FroM t1, t2 FRIRERMK
BBIRK, BT WHERE t1.1d = t2.1id FARIBEERIFME, RRIUFHIERDRINSRIER, RIE
BRERANERNH N TERE,

723 JoinBXEi%

TiDB Z#F NI =M EMMNRERE X, MAUBSRIBMEERRNBIBEEZERZRERSEN) oin EIEZENIT.
{REJ AT EXPLAIN B AIREBEHER 7 AMHEEHTT)oin,

* Index Join
* Hash Join
* Merge Join

WNR &I TioB ML B S BIRBHREMoin EIZEMIT, RBBILAIET Optimizer Hints 38 &l TiDB EF B IFHY
Join EiEEMT,

a0, BRi% 32y hpyAiEiEEmny RG] sQL {EF Hash join EiERHITER, MRS EERRIXTEE,
{RBJUATE SELECT XEBZFEM_E Hint /*+ HASH_JOIN(b, r)*/ (GEE: MRRBHRIMT IR, Hint HP %
EJESHE=N

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 B EMEXAY Hints:

* MERGE_JOIN(t1_name [, tl_name ---])

* INL_JOIN(t1_name [, tl_name ---])

o INL_HASH_JOIN(t1_name [, tl_name ---])
* HASH_JOIN(t1_name [, t_name ---])
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724 Join lIfiF
AR BiaRH, SARMNnBAREEILL, Moin WHITHEMZNIRSS0inMIlFEX. TDB
{58 F Join Reorder EERIATE 2 N TR 1T)oin BIITFE,

SR EER I oin INFEFRGEEFET, (RRILAER STRAIGHT_JOIN iBi% 1L TiDB SRHIHRER FROM F R FRFT{EEFRY
REVIBFF XS E 1,

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;

RF B ARSI FRFIR T LB E B oin Reorder EiAE T ETHIT T #E

725 ¥ RIHIE
« F3 EXPLAIN & & JoIN BT RI
* Join Reorder &4 TE/T

73 FE&if

KRERZ N Arios FRITFEIRINGEE.

731 AR

FEHRREES —NEETH sQuTAR, BEIFEWE, sIUNE—NMNEBHEPFERAISIN—NEBNERLS
%O

T E4G BABookshop N AR F 5t FEIRRHN A

732 FEEIER]
BEBAT, FEBEEDD PUOT/LFHER:

« }3EFE 18 (ScalarSubquery ), 9 SELECT (SELECT s1 FROM t2)FROM t1,

« IREZR (Derived Tables ), U0 SELECT t1.s1 FROM (SELECT s1 FROM t2)t1,

« TFTEMEMRS (Existential Test ), Y0 WHERE NOT EXISTS(SELECT ... FROM t2), WHERE t1.a IN (SELECT ...
"~ FROM t2),

- EEALEE (Quantified Comparison ), M WHERE t1.a = ANY(SELECT ... FROM t2),
- ERLERCEFIRIERBIFEIR, G WHERE t1.a > (SELECT ... FROM t2),

733 FEEMDE

— &R, FILAEFEIED J9RBXFE8 ( Correlated Subquery ) FIFKEXFE1H (Self-contained Subquery) TR
2, TioB WF XL FEWHIBERXNER—H#R/Y,

HErRE MR FERNKIEET FERSPREESI A TIHNEERIII.
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7331 LTXREFEH

WFEFEREALLRBER G />=/</<= /=1 =) BERNIE LT XBEFERMS, REFERREEZHIT
— X&), TDB EEMMITIHXIMESIEAEREFERONENEE.

flgn, BMEE authors "REFFR AT LA FRIESR, o] LB FEIRE R EERIRIERFRIRIEL
SESCI

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

fETioB T EREWMMAHR R EMITRREFEIR:

SELECT AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age FROM authors a2;

RIREWSEINER ) 34, BISARTIIFESH 34, 34 FE R EEBERERRNFEIR,

SELECT * FROM authors a1l
WHERE (IFNULL(al.death_year, YEAR(NOW())) - al.birth_year) > 34;

BITER R

R L et et e e
| id | name | gender | birth_year | death_year
R L et e e e o
| 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 |

RFEFEMEMNRFMES ERAMERL TR XEKIIFEH, o8 2FHH#ITIRENSFNBIRIXFEFIIR
1THERE, REJRAEEEIEFERAEXNLCETNRTBESHTINAT,
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734 XKEBXFEH

WFXEKFEWRMNS, BTRENFERSIRIMNEERNG, FERFENINEZERFINE—ITEHRIT—
B, BRMRREIIMEERRE—TANER, BLAFERBIWRIT TR, ISHERNFTERREE
SRR () FNET IR,

FLAELIEIIER, 108 REIRN XEFEREXEK, MARITHUEA LRSERNE,
fan, (RFBBEXRBLEAXTHERRMERNFRITIFRIMER, soL iBARIMRHFE:

SELECT * FROM authors a1l WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) >
( SELECT
AVG(
IFNULL(a2.death_year, YEAR(NOW())) - IFNULL(a2.birth_year, YEAR(NOW()))
) AS average_age
FROM
authors a2
WHERE a1.gender = a2.gender
);

TiDB FERLIR1Z SQLIBRIR R EHKE hEMNoin BiF):

SELECT *
FROM
authors a1,
(
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;

fERREXEK, EXMFARIEH, BWERRAEREFNSNE LN, REBRBETXRKFEBRIHITE
i’E-Jo

735 HRHEE
- FEEMEXIMK
- XBRXFEIREXRE
- TiDB Ry FEEMILIEAR
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74 SHEN
SENSRBFEERAN, FEFREU ‘901" WAIVREREZNERS,

741 YWERLE T4

fETios =, BICARIAR LivIT iBRIRSEIMSITITNEE, EMMIATIERAS AW TR

SELECT * FROM table_a t ORDER BY gmt_modified DESC LIMIT offset, row_count;

offset TRIEZIRICTREY, rochountiﬁﬁiﬁiﬁiiaiﬁiﬁo &%ﬁtiﬁ9$, TiDB Bz LIMIT row_count OFFSET offset
BE

PRIEBAMAZE R A ZEREAIHEEREEVRREUE, FERH T1ERIERERN 1Z181T orRDER BY IBRIIEEEIR
FRIHER A

590, TEBookshop MAAXH, FEBEIHPEIIRAS I NIROELS FHF' B3 LIMIT 0, 101BA), {8
LASRIFIRE 1 I BEEE, BIIPRSE 10FieR. FEFE 2752, Mok eI ALKAL LINIT 10, 10,
UM SR,

SELECT *

FROM books

ORDER BY published_at DESC
LIMIT 0, 10;

E{ERjava FENRAREFE, SIREFMAEIRZEERIFISEITIRS page_number F1ETIRIEIIESREY page_size,
MARRIAICRE offset, ALERITHRIEES BRIFEN Hif T — 55k,

public List<Book> getLatestBooksPage(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.getlLong("id"));
book.setTitle(rs.getString("title"));
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book.setPublishedAt(rs.getDate("published_at"));
books.add(book);

}
return books;

742 BFERFRRAS T IR

BB TR squ —MREAEREME—RSIHTHF, BESUMIT AR offset, REEITRIFS
iHE, ARENHBREMIMNESHR, NMKIMRENSTIEH, B, SBLRER: BTEENER
REMW—R3|HTHF, BERNIEHSSHIFNTARGES, LHIAMEMIEL RIRIERERKN,
AJRESHATZSHERR,

TEHENMAB—MENSWEIS TIH IR FR:

A sou SR DU AbIE, PJBAIRERAN T S A T:

BARBRUIBRET AR, ARIERAENOEL ron_number ) AB—1TRIBEMRITS, BHEARARSRHIRE
REFHNIEANGITSHITHE, RELTELSINE/IMENREXIE,

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;

EWERWNTF:

R e e e R
| page_num | start_key | end_key | page_size |
R e e e R
| 1| 268996 | 213168525 | 1000 |
| 2 | 213210359 | 430012226 | 1000 |
| 3 | 430137681 | 647846033 | 1000 |
| 4 | 647998334 | 848878952 | 1000 |
| 5 | 848899254 | 1040978080 | 1000 |
| 20 | 4077418867 | 4294004213 | 1000 |
S T S ——

20 rows in set (0.01 sec)
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TRk, RFEZE(ER WHERE id BETWEEN start_key AND end_key 1BRIERE NS K EGIEEIR], (S EGERT,
e LAEE LA EFNSAER, SSIMSKREVBIEER.

BN, {FRENEZSHIFRSE 1 TT EMFMEREMNEREFR, 7JLAE ERSE 1 TIFTWMAY start_key 1 end_key &
A SQLIBRIEH A,

DELETE FROM books
WHERE

id BETWEEN 268996 AND 213168525
ORDER BY id;

HlavaiBE HH, FJUENX— PageMeta FRFMENTITIES.

public class PageMeta<K>
{ private Long pageNum;
private K startKey;
private K endKey;
private Long pageSize;

// Skip the getters and setters.

EX— getPagelietalist() A RMEIN TEEBIIR, AEEX— Mo UMRIBAETES MBS
AU757% deleteBooksByPageMeta(),

public class BookDAO {
public List<PageMeta<Long>> getPageMetalist() throws SQLException
{ List<PageMeta<Long>> pageMetalist = new ArraylList<>();
try (Connection conn = ds.getConnection())

{ Statement stmt =

conn.createStatement(); ResultSet rs =

stmt.executeQuery(""" SELECT
floor((t.row_num - 1) / 1000) + 1 AS page_num,
min(t.id) AS start_key,
max(t.id) AS end_key,
count(*) AS page_size

FROM (
SELECT id, row_number() OVER (ORDER BY id) AS row_num
FROM books

) t

GROUP BY page_num

ORDER BY page_num;

DM

while (rs.next()) {
PageMeta<Long> pageMeta = new PageMeta<>();
pageMeta.setPageNum(rs.getLong("page_num"));
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pageMeta.setStartKey(rs.getlLong("start_key"));
pageMeta.setEndKey(rs.getLong("end_key"));
pageMeta.setPageSize(rs.getlLong("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();

NRABEMIPREE 1 TIRVERIE, TS :

List<PageMeta<Long>> pageMetalist = bookDAO.getPageMetalist();
if (pageMetalList.size() > 0) {
bookDAO.deleteBooksByPageMeta(pageMetalList.get(0));

MRAEEI T MRS BERE, TUXES:

List<PageMeta<Long>> pageMetalist = bookDAO.getPageMetalList();
pageMetalList.forEach((pageMeta) -> {
try {
bookDAO.deleteBooksByPageMeta(pageMeta);
} catch (SQLException e)
{ e.printStackTrace();

1)

CH ISR T AR TINEMBUIRERFIRFEM e, EENE TIEMIRINE,

743 EEERRMD THAIE

7431 EBRFEZESIR

SFIERRRSIR (XEHR “ERSIERR" ) M5, “JAMERREFER _tidb_rowid fFA5I I8 key, 53
A5 BRI ERRFPANERTEER,
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FEV
{RET AT SHOW CREATE TABLE users; 1EERIEERTRBEDFERTEEZS,

f5lan:

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;

ERERNT:

g S

| page_num | start_key | end_key | page_size |

S
| 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 |
R e it el H L}

10 rows in set (0.00 sec)

7432 BERS|IR

WFEBFERSIR (XEHP “R3LBAER" ), FIURIA concat FEIGSMNFNIMEEERERIET—D key, AT
FERE ORI TEE.

TEIBNRE, XBHE key B—NFERMER, MUITBRINEFERKELZMEEN, ABEBET nin F max B
H%EUQD"IWIEEQE"J start_key 0 end_key, INRFITFEFRIEENFERKEAREE, ReILAEIL LPAD
REHITHNE,
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f5lg0, ABEI ratings REAVHBUEFHITH TR,

SERTBAEIE T E SQL BAREETEER. .jjkﬁﬁi key A4 book_id HUFD user_id FIERZ bigint KR 3%
BEAFERFERALRRETEN, ELEERIE vigint BRIPEKRAMIL 19, FH LPAD BREKEARZETHE o b
ﬁo

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;

pES -
Z SQL 2 A2 R (TableFullscan) AT, HEBERAKN, EWRESTIE, LERRICAGE
A TiFlash FE4TH0E,
BRERIT:
| page_num | start_key | end_key
— | page_size |

| 1 | (0000000000000268996,0000000000092104804)

— (0000000000140982742,0000000000374645100) | 10000 |
| 2 | (0000000000140982742,0000000000456757551)

— (0000000000287195082,0000000004053200550) | 10000 |
| 3 | (0000000000287196791,0000000000191962769)

— (0000000000434010216,0000000000237646714) | 10000 |
| 4 | (0000000000434010216,0000000000375066168)

— (0000000000578893327,0000000002167504460) | 10000 |
| 5 | (0000000000578893327,0000000002457322286)

— (0000000000718287668,0000000001502744628) | 10000 |
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| 29 | (0000000004002523918,0000000000902930986)

'~ (0000000004147203315,0000000004090920746) | 10000 |

| 30 | (0000000004147421329,0000000000319181561)
'~ (0000000004294004213,0000000003586311166) | 9972 |

o Yo Y
s

30 rows in set (0.28 sec)

{FRANAEZMIFREE 1 T ERIPRBTFSCR, FIBAE EREE 1 TIFTXI LAY start_key A end_key IHA sQLiBAISHH,

SELECT * FROM ratings

WHERE
(book_id > 268996 AND book_id < 140982742)
OR (
book_id = 268996 AND user_id >= 92104804
)
OR (
book_id = 140982742 AND user_id <= 374645100

)
ORDER BY book_id, user_id;

/R

75 ME
AEE N Erios PRI EITHAE,

7.5.1 1R

TiDB Z3EME, MEIR—KEIIR, ZEIRIVEM B IR M EETHY SELECT IBRIE X

- BIRER ANAFRRERENFERERE, EMRIIRERNBEBEFRIBENZS,
- FRELMNEREREX AUE, TAESEREREMNERERE,

752 BIEME

fETios S, FIBAE CREATE VIEW IBEIRIGENMRAERNEBEX AME, HIEZNT:

CREATE VIEW view_name AS query;

HER, LIRNNERMTAEEEBNIESRESR,

fIgn, EZREESHELYHF, BT JoIN IBE)ERE books RN ratings REWEN THE TSI HEET!
R AT HEREENR, FJFZEREIEX I—MIE, squiERITFR:

CREATE VIEW book_with_ratings AS
SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score

FROM books b
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LEFT JOIN ratings r ON b.id = r.book_id
GROUP BY b.id;

753 EiFME

MECIETMRE, EFILAMER seLECT iIBAREID—MRER—HERNE,

SELECT * FROM book_with_ratings LIMIT 10;

TiDB FEMITENMEEN, SIFNEIRAMCIZMERE XK sELecT 1BE), EMMITRABNERIER.

754 EFMAE
B BiiTiDB I BN Z$5 ALTER VIEW view_name AS query; iBi%, fReJCAUBEE LA TEMARZIMMAERN B
e

+ 5EDROP VIEW view_name; iBRIMIBRIBFLE, FBiEIiT CREATE VIEW view_name AS query; iga)EIEFTME
A UREFE,
- {8 P CREATE OR REPLACE VIEW view_name AS query; iBRIEB=CEFEMNEZME,

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 FREMMEIMEXER

7.5.5.1 {#F3 SHOW CREATE TABLE|VIEW view_name i&%]

SHOW CREATE VIEW book_with_ratings\G

BITHERA:

*hkkkkkhhhhrhhhrkrkhhhhdddds 1 row

View: book_with_ratings
Create View: CREATE ALGORITHM=UNDEFINED DEFINER="root @ %" SQL SECURITY DEFINER VIEW °

'— book_with_ratings' ( book_id', ‘ANY_VALUE(b.title)', ‘hook_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)
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P PingCAP

SELECT * FROM information_schema.views WHERE TABLE_NAME = 'book_with_ratings'\G

BITERA:

B e e s | row Rk ok ok ok S

TABLE_CATALOG: def
TABLE_SCHEMA: bookshop
TABLE_NAME: book_with_ratings

l

' FROM ‘bookshop'. books' AS “b" LEFT JOIN ‘bookshop'. 'ratings' AS
"~ . book_id' GROUP BY ‘b"."id"
CHECK_OPTION: CASCADED
IS_UPDATABLE: NO
DEFINER: root@%
SECURITY_TYPE: DEFINER
CHARACTER_SET_CLIENT: utf8mb4
COLLATION_CONNECTION: utf8mb4_general_ci
1 row in set (0.00 sec)

VIEW_DEFINITION: SELECT ‘b". id" AS “book_id",ANY_VALUE( b’ . title’ ) AS “ANY_VALUE(b.title)
— " ,ANY_VALUE( 'b". published_at ) AS “book_title ,AVG( 'r . score’) AS “average_score’
‘r' ON “b'.'id'="r

7.5.6 THIERRE

B3 DROP VIEW view_name; B8] ] LAMHBRE 2 EIERIMLE,

DROP VIEW book_with_ratings;

757 [EFRM

XFERME, (Re]OBITRIESE XA PRI EETHIT T,
758 I RHIE

- fLE

+ CREATE VIEW iBf]

« DROP VIEW iEH]

+ F3 expLAIN BEE T EIRY sqL #1171
« TiFlink: {88 FA Tikv #0 Flink SEI 38 —2EV (L L E

76 ImAYER
IGATRATCAIA D B — M E AEWERIRA,
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{RRig A EEFNiBEBookshop NS FERERKMERIN—LEER, FIRRFERSSNER, MXLEBDHFEME
REXMRFRIFRIIR, BJLUET FEAY sQUIBAM authors RY P HRF KA 50 MERIF AR
.

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;

ERERNT:

R e R F o +
| id | name | age |
R e R F o +
| 4053452056 | Dessie Thompson | 80 |
| 2773958689 | Pedro Hansen | 80 |
| 4005636688 | Wyatt Keeling | 80 |
| 3621155838 | Colby Parker | 80 |
| 2738876051 | Friedrich Hagenes | 80 |
| 2299112019 | Ray Macejkovic | 80 |
| 3953661843 | Brandi Williamson | 80 |
| 4100546410 | Maida Walsh | 80 |
R e B +
50 rows in set (0.01 sec)

EHENX s0 NRFKMWERE, FEEFXINERNER, WERENEIREEYHEMERZIXARE. 0
REA—MPBIBERIEITEFMEIE, TEEILRN, FEZRNAMHERNERIEZEINRER @, MM
BrlgE—#ERERZEMABREILERT, TRE LA EREIERJHFITEE.

761 BlElEATR

AT HEXREFHEIGERIIFNR, T0B £ v5.3.0 RAFSIATIGATRINEE, 3T InhtRS FRIRREIRRR
M=, TioB FRAEREERN—FRAEFEMNBEXEEZEANIRIR, ARPEFEOHEERRIES
S REE LRIRRIL,

7.6.1.1 lATERIER
TiDB MIERY R 7 A ARG R L FIEAT R :
- AilIERTRORE XFIRAFIERINHBISIER R, EHTFEEFSIERMNFEEIE,

- £FIRATRIRE XIS 108 REFAIN, RABIBRWIMESAIN, ERTEFESANHELR
#&o

227



P PingCAP

7.6.1.2 BIEARMIGRR
EeIEAMIERTRE], REZLLHRIIEERF I L CREATE TEMPORARY TABLES AXPR,

£ sQL B, i@id CREATE TEMPORARY TABLE <table_name> iBF]SIEIGATR, ZRIAIGATRAVEE HAMIGATER,
EREEW L FISIEFIAR,

CREATE TEMPORARY TABLE top_50_eldest_authors
( id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)

ERIEIERRG, {REJLAEIT INSERT INTO table_name SELECT ... iBf], 1§ LABTIRBIANLEREANE
MM B3R IERT TR X AR,

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

£ Java FEIB A G RAVRABIGDT :

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)
)
"

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
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LIMIT 50;
iy

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;

Y

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

return authors;

7613 GIELBIRER

7E sQL B, {REJLAIEITNN L cLoBAL XEFREREEIZMNE2BIRRR, CIELBIRIT RN UNINERE
ON COMMIT DELETE Rows {&1ffi, :XRIF1ZLBHIERNMTEHIBITIRES S LEREHMIFR,

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;

ENeBIGRREALIER, GEEEFINER, FIuEE secin EXFRFESHAK. BUNEANWEIEE
INSERT INTO BAJHITIRFSRRIE, B JAuto Commit R, T, INSERT INTO IBRIFVHITLESR, ESSEMNHIE
R, BREH, 2BEIGNRNIIBEREST.

£ Java PIEAL BRI RE, REEE Auto Commit IR KH, £ Java IBSEHF, REJIBEIE conn.
' setAutoCommit(false); iBE)RILIN, WRERATAGE, PILAEIT conn.commit(); BXMIBRREE, FE
AERRGEVER, EESTERN BRI RBINVIIBIES AR,

public List<Author> getTop50EldestAuthorInfo() throws SQLException
{ List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection())
{ conn.setAutoCommit(false);

Statement stmt = conn.createStatement();
stmt.executeUpdate("""
CREATE GLOBAL TEMPORARY TABLE IF NOT EXISTS top_50_eldest_authors

( id BIGINT,
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name VARCHAR(255),
age INT,
PRIMARY KEY(id)
) ON COMMIT DELETE ROWS;
"

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;
s

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;
ey

conn.commit();

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

return authors;

762 BEIRNREER
BT sHow [FULL] TABLES BRI AE BRI E LB LB IRETR, EBRLEFEBEAIGRIES, T8 Y
Bt 385 2UHY information_schema.INNODB_TEMP_TABLE_INFO BRAFRFHIGATRIEE.

a0, {REJLATE table SR HPEBE 2L F IR top_50_eldest_authors_global, BERTLTEZEEFZ
top_50_eldest_authors T,

R e R —————
| Tables_in_bookshop | Table_type |
e S ——
| authors | BASE TABLE |
| book_authors | BASE TABLE |
| books | BASE TABLE |
| orders | BASE TABLE |
| ratings | BASE TABLE |
|

top_50_eldest_authors_global | BASE TABLE |
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| users | BASE TABLE |
R i M SR SRR R o

9 rows in set (0.00 sec)

7.63 EiElEATER
FElaRNRESHEZE, (RETUEN —IREUER — X IGRRFITER:

SELECT * FROM top_50_eldest_authors;

(RE] BB 7004 AR ImAT R PR AR S | BRI E R S H:

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;

SUEBMARE, Eiﬁllﬁﬁﬁ%&ﬁaﬂﬁj‘ AEBRATEABIENAERNRIAER, MRERMNM IR RSP
REVERE, A—ERBAT, IBEMFRERSEWNNE,

7.6.4 MBRIGETZR

Kl REEREEREERBIENREWEHITENFE. ERRNRESZTSEREZEINERNE,
BRRGMIKARE, FE2FNMER,

{Re]LAiE 1T DROP TABLE B¥, DROP TEMPORARY TABLE iBE)F IR AHIGATTR, Fla0:

DROP TEMPORARY TABLE top_50_eldest_authors;

{RA BT BASET DROP TABLE BX DROP GLOBAL TEMPORARY TABLE BERJF iR LB IGAtER. Fla0:

DROP GLOBAL TEMPORARY TABLE top_50_eldest_authors_global;

7.6.5 PRI

X FTipB 7E AT RINEE LAY —LERR Y, fRETBAEE RiESE P IGAT TR S Efthrios THEERIFR A MR HI )\
THFHITT R,

766 H RIHEIE
. AR
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7.7 NHFRFRIAN(CTE)

AT SHEME ZtE, BRMESESHAKIA 2000 ITHIESE sqLiER), HRESRKENRENSEFEIRER
E, @pIhs s A A ARNES,

ERENNS YREENB T WEERNE RGNS, thNE T I ERIGEREERES LR,
EX—\FEA, BNET0s P ARRTIATR () iB%, EE—MEINEENE BT RERM AL,

TiDB M 5.1 IR A FF I8 2 F5ANSI SQL 99 AEERY cTE SR BB IS %, IRKBEA AL AT DBARE & 2l 5515458
sQL FORER, 1EaR{CRBRY T 4EiP 1L,

771 EXR{EHR

PNHRBRAX (T B—MEETFIREIERE, BEHBE sQLIBAIFSIHSIR, S sQuiBAMAiESHITHR
Z, 7ETiDB HEJLAEE wiTH iBAERA AR RTIAR,

AHRFAN ] AS F9AFiRITFFNETRFHLEL,

7711 JE&)38Y9 cTE
62389 cTE FRINTEEHITE N :

WITH <query_name> AS (

<query_definition>
)
SELECT ... FROM <query_name>;

fgn, Rt BFLERFKR so (FRDARET SV HEE,
£ sqL B, PIBAHFIEET 2R/ S FREYEI Fe R AT soL 1B A

WITH top_50_eldest_authors_cte AS (
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50
)
SELECT
ANY_VALUE(ta.id) AS author_id,
ANY_VALUE(ta.age) AS author_age,
ANY_VALUE(ta.name) AS author_name,
COUNT(*) AS books
FROM top_50_eldest_authors_cte ta
LEFT JOIN book_authors ba ON ta.id = ba.author_id
GROUP BY ta.id;

LSRR
BIRZaZRXH T -
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R R R R R +
| author_id | author_age | author_name | books |
R R R e B +
| 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)

£ Java FRYREIA0F :

public List<Author> getTop50EldestAuthorInfoByCTE() throws SQLException
{ List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection())
{ Statement stmt =
conn.createStatement(); ResultSet rs =
stmt.executeQuery ("""
WITH top_50_eldest_authors_cte AS (
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50
)
SELECT
ANY_VALUE(ta.id) AS author_id,
ANY_VALUE(ta.name) AS author_name,
ANY_VALUE(ta.age) AS author_age,
COUNT(*) AS books
FROM top_50_eldest_authors_cte ta
LEFT JOIN book_authors ba ON ta.id = ba.author_id
GROUP BY ta.id;
"y
while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("author_id"));
author.setName(rs.getString("author_name"));
author.setAge(rs.getShort("author_age"));
author.setBooks(rs.getInt("books"));
authors.add(author);

}

return authors;

233



P PingCAP

XS, PIBARIBA “RayMacejkovic” BWFEE T 4R H, 4@ e SRR T #FIX 4 XBHHEN TS :

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

G SN

R R et e B +
| book_id | book_title | average_rating | orders |
Fom e a e e R B +
| 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 i R e B +

4 rows in set (0.06 sec)

EXASQLiBA), EX T =/ CTEIR, cTERRZBIER, #1175 R,
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SETE CTE 3R books_authored_by_rm H UG ZEE (EE ID J9 2299112019) FTRBERIBEHR, ABE
books_with_average_ratings F0 books_with_orders qﬂ6?%UE§Hjiiﬁgq%ﬂﬁiﬁf9ﬂ¥§?$ﬂfTE§%&, =EIEIT JoIN
BRIITILE,

B/ FEMRE, books_authored_by_rm BRI SMIT—IX, TiDB KA —RIGR BN EiHVERFHTT
2877, 3 books_with_average_ratings l books_with_orders 5| & E &M iZIIERTZS (8] 2 AR IRENELIE,

Ve
LEIAR cTE BIRWITHEASAT, RETLAERNERGE() hint, 15 cTE FEIBRBRIYMSRE N,
BALERR S HITREE,

7.7.1.2 @BJ3IRY CTE
BN A HERFTADN T UERN FIEEHITENX :

WITH RECURSIVE <query_name> AS (
<query_definition>

)

SELECT ... FROM <query_name>;

EERE BRG] F 2T i 3R cTe R —LA3EIRAREEN

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;

EELERWNT:

R i i R o
| n | fib_n | next_fib_n |
R i i R o
| T 0| T
| 2| T T
| 3] T 2|
| 4| 2| 3]
| 5] 3] 5]
| 6 | 5 8 |
| 7] 8 | 13 ]
| 8 | 13 | 21 |
| 9 | 21 | 34 |
| 10 | 34 | 55 |
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e R

10 rows in set (0.00 sec)

772 ¥ REIZ

* WITH

7.8 iZENEIARELIE
7.8.1 Follower Read

AEIENABEA Follower Read TEFFE 1B R FILERE AV E,

7.8.1.1 &N

ETiDB HH, FUERLARegion HEBEAI, NBEREPABENT R LFHITEMEN., — M Region AINFES/NE!
&K, BIAX 5 F—Meader F1Z A follower, = leader EAVEIE R ETLET, TiDB RIFEIRREI L FEHZE! follower,
ZRAERTF, TiDB ,D\'%T:E[a_/l\Region B9 leader FiZEEIE, %’I%gﬁqﬂﬁﬁiiﬂﬂm,ﬁ%gion £ Hleader RIRLE
SKAL AN RARIZEVR Y, /B Follower Read INBEFTER & & ([ leader BIT13E, FHIBEIEZ A follower Z (8]
BEnE, EEMRARKRFENTHEE

7.8.1.2 {AIAY{sERE

7.8.1.2.1 LiEH=

{RB] BATETIDB Dashboard j/it & 7] L4, U1 [ & HBd s LRI 75 i 2 AT (RO N B F2 Fr R R TR 1E A S Region, {RE]
CAIBITIE T IEARIEIRAE & IEIRE Read (bytes) Y Read (keys) BE R BFFEIEZENI = Region,
MNREIMBSLFER SO, {Re] OB Fi%ETiDB M s o HAEETH#HITE—HIE, WMENNBEEFER L
BRI,

MNRIEEASIIBT R RSB TR ARER, RelAEIREIT Follower Read THEEAG BB R B IFHIT1 &

1513 follower region,

78122 RAEBEEROSRENTR

WM RTioB S EBHXBHIEFOEIER, — M Region WAREI AN HEARBRIMX S EIER D, LA
B] LAIEILACE Follower Read JJ closest-adaptive B¥ closest-replicas 1L TiDB {LZE A\ HEIHIEUEF O TIEEE
B, XM KB RIZIRERERIIREFH, BARIETISE rollower Read,

7.8.1.3 FF/2 Follower Read

FEsQLA, {REJLAYET&E tido_replica_read BI{E ( BKIAJD leader ) IR E ) follower, leader-and-follower,
prefer-leader, closest-replicas 3 closest-adaptive FF /2 TiDB A4 Follower Read THHE :

SET [GLOBAL] tidb_replica_read = 'follower';

236



] LABIT Follower Read (A5 I T RIZE BB ST,

ElavaiBS HH, FJBAE X — FollowerReadHelper ZEFFF /2 Follower Read TIHE:

P PingCAP

public enum FollowReadMode
{ LEADER("leader"),
FOLLOWER("follower"),
LEADER_AND_FOLLOWER("leader-and-follower"),
CLOSEST_REPLICA("closest-replica"),
CLOSEST_ADAPTIVE("closest-adaptive"),
PREFER_LEADER("prefer-leader");

private final String mode;

FollowReadMode(String mode)
{ this.mode = mode;

public String getMode()
{ return mode;

public class FollowerReadHelper {

public static void setSessionReplicaRead(Connection conn, FollowReadMode mode) throws

'~ SQLException {

if (mode == null) mode = FollowReadMode.LEADER;

PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_replica_read = ?;"

);

stmt.setString(1, mode.getMode());

stmt.execute();

public static void setGlobalReplicaRead(Connection conn, FollowReadMode mode) throws

'~ SQLException {

if (mode == null) mode = FollowReadMode.LEADER;

PreparedStatement stmt = conn.prepareStatement(
"SET GLOBAL @@tidb_replica_read = ?;"

):
stmt.setString(1, mode.getMode());
stmt.execute();
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FEEZ(FEF Mrollower T i BVEERT, EidsetSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER
" ) FIETEHFI Session FFRBEFSTE Leader T3 5270 Follower T3 23331 T Ha E I EHY Follower Read THAE, & IEHA
Fat, S8 ZIFERMER,

public static class AuthorDAO {
// Omit initialization of instance variables...

public void getAuthorsByFollowerRead() throws SQLException
{ try (Connection conn = ds.getConnection()) {
// Enable the follower read feature.
FollowerReadHelper.setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER);

// Read the authors list for 100000 times.

Random random = new Random();

for (int i = 0; i < 100000; i++) {
Integer birthYear = 1920 + random.nextInt(100);
List<Author> authors = this.getAuthorsByBirthYear(birthYear);
System.out.println(authors.size());

public List<Author> getAuthorsByBirthYear(Integer birthYear) throws SQLException
{ List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("SELECT id, name FROM authors WHERE
'— birth_year = ?");
stmt.setInt(1, birthYear);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Author author = new Author();
author.setId( rs.getLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

return authors;

78.1.4 ¥ RRIAE

* Follower Read
« TiDB ¥ 53 o) AL IE
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« TiDB Dashboard ;RE F]fR{L, 1M

7.8.2 Stale Read

Stale Read 2 — FPSZENA SR BUBARASHINEY, BT Stale Read TNEE, (REEMIETERT (8] kB B)SE Bl RiZET MY
[ASEEdE, AMAERIRERE —HMF R LSRR IREEURMER, SERA stle Read BT, TiDB BAIARFE
PUER—PRIARIZENRE, RIeENAMBREFERIANT RIEEET,

EXFRERSFR, BREEARNZISHIIERIESHAT0B SRS Stale Read TNEE, IIRIRHINFATERF A EE
BRIV, B2ER stale Read, BMZEIFVBURTREEARRIAINE AFIEIE,

TiDB It TIEARR. BERA. KIERBI=FMRKAIEY stale Read INEE, ETRIFE—HITNA:

7821 5IA

fEBookshop MARFERF S, {RE]CAEN FERY soL BREBHEHHAREIBFEUR ENRIMNHE:
SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
IGITER R

Fommmmmmmo g oo e S —— +
| id | title | type | price |
Fommmmmmmo g oo e S —— +
| 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 el R ke B ] +
5 rows in set (0.02 sec)

B HIULERT ( 2022-04-20 15:20:00 ) BIFIFTRA, The Story of Droolius Caesar XA /MRS 9 100.0 TT,

X
FUtERY, ERERMIABRZINE, FRMEL TFER sou BRFXABHINIEZET 1500 TT.

UPDATE books SET price = 150 WHERE id = 3181093216;

BITERA:

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

SEXERRMPEIIRE, KWIEBEHKHRNT.

| 3181093216 | The Story of Droolius Caesar | Novel | 150.00 |
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| 1064253862 | Collin Rolfson Education & Reference | 92.85 |

|
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
R R e ittt R ] +

5 rows in set (0.01 sec)

WRANERKNINEAEIFIEYE, PTLAIETIDB 18T Stale Read NREE IR B v] fEC R HARYA L EUE, BHR
A58 — E M ISR IR R & 5 RAVEER

{BRIRTE Bookshop AT S H, ERAFNSEBEIIRIIN, FHBEMEHSEMEHITER, RBAFPER
HEEBEFRIIN T RN A ZREMAINIBES, FTLAEEN stale Read BENRE—LRANANETHE.

7.82.2 EARF

FEsQLA, {RETLATE LIRMEHBEIRED LRI L AS OF TIMESTAMP <datetime> IBR)EBIIEEMESZ
BNX AR BRI

SELECT id, title, type, price FROM books AS OF TIMESTAMP '2022-04-20 15:20:00' ORDER BY
'~ published_at DESC LIMIT 5;

BITERRP

R e et B +
| id | title | type | price |
R e et B +
| 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 |
Fom e a e R et B +
5 rows in set (0.01 sec)

BRTIEEARRARTE b, RERTCAE :

+ AS OF TIMESTAMP NOW()- INTERVAL 10 SECOND TR/iZEX 10 ¥ EiSRETHIEUE,

+ AS OF TIMESTAMP TIDB_BOUNDED_STALENESS('2016-10-08 16:45:26', '2016-10-08 16:45:29') % 7~ 1%
BY7E 2016 £F 10 H 8 H 16 52 45 53 26 #V3 20 FPHYAT [B])SEE N R =] BEFAVENIE.

« AS OF TIMESTAMP TIDB_BOUNDED_STALENESS(NOW()- INTERVAL 20 SECOND, NOW()) ZR/1EBX 20 #VEiZEIIR

TEMET B EI R BT AR A AR,
EEIENE, SENN BN EBTE RS SR T HERE, 1o now() BINEREID, LiEE
BRGNS, EERNSH, B nows) BREIED, HEBSE wsoL KR,

T HARI BB ETiDB SRS E G EE#ITEIWR, MIBERIEMRZBISHIRE —/NERRT(E], 1XERAT (8] #E R
FGC Life Time (BKIA 10 728, BIRFITGCRY, 15 LAH AR (8]/8 & 1%67 8] B HARVEYE Jo GC Safe Point, YIREIR
13 BY GC Safe Point Z BIZXIE, TiDB 2IRU T HiR:
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ERROR 9006 (HY000): GC life time is shorter than transaction duration...

INRLHRIEEIRR — MRRIAS BT R, TiDB I T HRIR:

ERROR 9006 (HYO000): cannot set read timestamp to a future time.

7E Java FRYREIA0F :

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooks() throws SQLException
{ List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection())
{ Statement stmt =
conn.createStatement(); ResultSet rs =
stmt.executeQuery ("""
SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
"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);

}

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 {
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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.getlLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);
}
} catch (SQLException e) {
if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105)
{ System.out.println("WARN: cannot set read timestamp to a future time.");
} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006)
{ System.out.println("WARN: GC life time is shorter than transaction duration.");
} else {
throw e;

}

return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (top5LatestBooks.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): " + top5LatestBooks.get(0).getPrice

— )

// Use the stale read.
top5LatestBooks = bookDAO.getTop5LatestBooksWithStaleRead(5);
System.out.println("The latest book price (maybe stale): " + top5LatestBooks.get(0).getPrice
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— 0);

// 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);

B LR AT LAB RIiEIT Stale Read 1EENEI T B E ZBIHYHHE 100.00 TT,

The latest book price (before update): 100.00

The latest book price (after update): 150.00

The latest book price (maybe stale): 100.00

WARN: cannot set read timestamp to a future time.

WARN: GC life time is shorter than transaction duration.

7823 EBEEH

BT START TRANSACTION READ ONLY AS OF TIMESTAMPiEf]), {Re]LAFB—NMEFHEMEMNRIZES, %=
S BT AR a9 £ A 8] SRISENA L HUE,

7 sqL FRRYRBIGAT

START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

EIRXEBT sqL BEARFBERINIE, KB The Story of Droolius Caesar XA PBHIMNIEIE B E F Z RIAIMNHE 100.0 TT,

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITER R

[ g R S —— +
| id | title | type | price |
R el R ke B ] +
| 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 el R ke B ] +

5 rows in set (0.01 sec)

BE/E@Ed comntT; IBRIRRES, SESFERE, XrIUEMREEIRTEIE:
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| 3181093216 | The Story of Droolius Caesar | Novel | 150.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85

| 3062833277 | Keven Wyman | Life | 477.91 |
R e R e R ] +

5 rows in set (0.01 sec)

Hlava B, AIAREX —PESHTRE, BHEESRH stale Read BIAF L RM TR %,

public static class StaleReadHelper {

public static void startTxnWithStaleRead(Connection conn, Integer seconds) throws
'~ SQLException
{ conn.setAutoCommit(false
);
PreparedStatement stmt = conn.prepareStatement(
"START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
);
stmt.setInt(1, seconds);
stmt.execute();

SRISTE BookDAO K FATE M — MBIT L FF /2 stale Read TIBEHI TS5, TS EZRNBS RN PENR, BER
BEEWIBEAISARI 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"));
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book.setPrice(rs.getDouble("price"));
books.add(book);

// Commit transaction.
conn.commit();
} catch (SQLException e) {
if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105)
{ System.out.println("WARN: cannot set read timestamp to a future time.");
} else if ("HY000".equals(e.getSQLState()) &% e.getErrorCode() == 9006)
{ System.out.println("WARN: GC life time is shorter than transaction duration.");
} else {
throw e;

}
return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (top5LatestBooks.size() > 0) {
System.out.println("The latest book price (before update): " + top5LatestBooks.get(0).
' getPrice());

Book book = top5LatestBooks.get(0);
bookDAO.updateBookPriceByID(book.getId(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();
System.out.println("The latest book price (after update): " + top5LatestBooks.get(0).getPrice

—0);

// Use the stale read.
top5LatestBooks = bookDAO.getTop5LatestBooksWithTxnStaleRead(5);
System.out.println("The latest book price (maybe stale): " + topSLatestBooks.get(0).getPrice

—0);

// 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());

e

The latest book price (before update): 100.00
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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

11T SET TRANSACTION READ ONLY AS OF TIMESTAMP iBA], {RRJLAGHRIERZH T —IMNEZIRENETIEE
[ ERIEES, ZESESETFRIREAA AT E)RIEENA SR,

BN, =JLAEE FEXA squ i EABINESNRE RiEE, BT As oF TIMESTAWP iBE)F/BEETZIZEN 5
FORIRYA SR EUE Stale Read T BE,

SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

AIRFEEX—IESHNTRZE, HFHBESRA stale Read MIGFLEIIRM T AT,

public static class TxnHelper {

public static void setTxnWithStaleRead(Connection conn, Integer seconds) throws SQLException
N
PreparedStatement stmt = conn.prepareStatement(
"SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
)
stmt.setInt(1, seconds);
stmt.execute();

SRS TE BookDAO Y HTE M —NEBITEEZ /2 stale Read TNEERI TS5, I ZABTHRIIPETR, BEFR
BEZIENEA)TRI AS OF TIMESTAMP,

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead2(Integer seconds) throws SQLException
{ List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
// Start a read only transaction.
conn.setAutoCommit(false);
StaleReadHelper.setTxnWithStaleRead(conn, seconds);

Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
DN

while (rs.next()) {

Book book = new Book();
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book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

// Commit transaction.
conn.commit();
} catch (SQLException e) {
if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105)
{ System.out.println("WARN: cannot set read timestamp to a future time.");
} else if ("HY000".equals(e.getSQLState()) &% e.getErrorCode() == 9006)
{ System.out.println("WARN: GC life time is shorter than transaction duration.");
} else {
throw e;

}

return books;

7824 SiEHRH|

AIFEEAERALBIE, ToB N4 BRAESIAT — MR ALE tidb_read_staleness, RALE
tidb_read_staleness FIFIREHBIXIEARFIZIBIAFEIETCE, HEEEE Jine, 1EAER SESSION,

ESTEHRF S stale Read:

SET @@tidb_read_staleness="-5";

tegn, MRZLENEIRE R-5, TiDB RTE 5 WESESEEIA, RIETKV 33 TiFlash 3HE T N[F £ AR A EUIRERY
BT, EERREEEHA— A E L,

KIASIEHHHY Stale Read :

set @@tidb_read_staleness="";

£ Java FRRFIGNTF :

public static class StaleReadHelper{

public static void enableStaleReadOnSession(Connection conn, Integer seconds) throws
'~ SQLException {
PreparedStatement stmt =
conn.prepareStatement( "SET
@@tidb_read_staleness= ?;"

);

ctmt cotQtrino(1 Ctrino farmat("_%A" carandc)):
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stmt.execute();

}

public static void disableStaleReadOnSession(Connection conn) throws SQLException
{ PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness=\"\";"
):

stmt.execute();

7.825 FRHIE

+ Stale Read JNBEAV(FEAIZ=
« {& F AS OF TIMESTAMP 1B;%1ZEN A 2 £3E
« BT RE T Etidb_read_staleness 13BN 7 L E3E

7.9 HTAP &iff

HTAP & Hybrid Transactional / Analytical Processing NHES, EREN L y ii}EE?IfIgjgg_&%ﬁ%ﬁ$ﬁiﬁ%1§ﬁ'.
EmEIEE S EEEE M5 FTransactional Processing I Analytical Processing FINERSY, MEIBEENLZSE
£ 52 A7 B AR EE A E MR N S AT B 18,  TTios HEEN =] AR A&IBRZ S M 2 T mFEREE, XK KE
L THIEFEEMER, HEEILA P EREMEFNBIEHITHI,

7ETioB HAF, FNAEEBELSESAIBIITEMESIZrikvv SEREN D TZ=97EZ(ES | ZTifash MERF
fiZ5128, BIBTEITTERow-Store) 5% TF(Columnar-Store) EIRNTETE, BoIRES, RIFE—EME, TEAMELSS
LI oLTe IRIEAIL, PUTEN ATEL SR oLar IR BEML (L,

ECBMIEESEY YR, BENB TR FFEToB B HTAP BEH, FEISHE—S N BUNEMER HTAP BE T IR
5 AT U,

791 BIRES

EFAZE, fRETLAUET tiup demo S SABNASHREIZE, Fl0:

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
'~ orders=1000000 --host 127.0.0.1 --port 4000 --drop-tables

{58 A TiDB Cloud A Import THEE S A FRFC /S IFRIRGIEIE,

792 BORHE

EERBUIRER, RTAECERBFMEEEICRIBIE, EBIINENTREIH, LBFEFIFIUSINEEN,
AJREEFEEN ERRIKERITAN, UEREBZEFLE—THZENRR,
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EEREZNETYHF, BEENATNAERARSERRITBIENRARER, EEAEXANERZRT, F
AJRFESIMRGERNERLEE—NEBSHR, fIM: FEENE-XBHITRENHEEBEMTHE,
NEEESTABNAEITREHEHIT RARER sun, AFE sun ERILEE—EAEBBIALNER
LR,

AT HERFHITIEERS M, 1o M 3.0 RAFRESS TEORKINGE, BHRENE—TRIRRETE
TRIENENEN, FRTEMNRSENR, BHRAENBETHITRENASSRERERSHMRT
3=

S5RESRHAEM, BORBEEANERERL —EBENIEE:

SELECT

window_function() OVER ([partition_clause] [order_clause] [frame_clause]) AS alias
FROM

table_name

7.9.2.1 ORDER BY FfJ
g : aTUARIFARESE OREL sun() BREBIENBR RN E— KRBT REMHEBROMT

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() ERIENFE OVER FR) =A@ ORDER BY FRFRERIHEF A TURIAFITEERITRM, RMEILERWT :

R e e
| month | acc |

S —

| 2011-5
| 2011-8
| 2012-1 |
| 2012-2
| 2013-1 |
| 2013-3
| 2015-11 |
| 2015-4 |
| 2015-8
| 2017-11 |
| 2017-5

O 00 N o U1 h W N =

—_
- O
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| 2019-5 | 13 |
| 2020-2 | 14 |
S S

13 rows in set (0.01 sec)

SRR RS — ME Rt e, Hihi RiHTREMNFEAREITAINML, Ea]NEmibET &R
REHAREMM T REZIX A BRIALITRAIEKES,

7.9.2.2 PARTITION BY ¥

EEXREFEERA R, BEEIHARLEENALITRBRER, ARFERIERERIE -2
RITrLEEITEM,

BJBARIF PARTITION BY FRIREBRIEEFITHE, WARLKBEWBES AR ENRITRALITRRT

==

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;

EMERINT:

R R e +
| book_type | month | acc |
R R 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 |
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| 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 e e +
1500 rows in set (1.70 sec)

7923 EREBEOERI
BRIEZ 9N, TiDB TR T —LLIEERERIE 1821, v ABENX LR KM ENMNEE NI EE,

BN, EREMNSTIEEEWER, EENA TIFITPHRIA row_number () EREISEIMS A5 DTt AL IR R
jjo

793 BREQHEH

TREERM MO, ToBIEBENIERISE

pal

gm0 MATAELSN A HAEIES ARSI, FRA
KEERNERIIES|ZE,

7931 FRBYIEFEIA

TiDB ERIAERRYTZAES | ZTikv 1TTERY, ReJCABEEEIEARE HTAP BENEY, EHITRES B, L&
T sQL ¥ books 5 orders TR M TiFlash FITZEIZS :

ALTER TABLE books SET TIFLASH REPLICA 1;
ALTER TABLE orders SET TIFLASH REPLICA 1;

BEHIT T ERY souiER =] AE B ZTiDs BIEIIFRIARIEE :

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 F| 5 1 A RREI L HE TR EIAE] 100%, AVAILABLE 1A 1 RREIARHFI=I A,

R R R ] R el e e ] +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
e e R R e R R ] +
| bookshop | books | 143 | 1 | 1| 1|
R R R ] R el e e ] +

1 row in set (0.07 sec)
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Fommmmmm e Fomm e oo Fommm S S oo B +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
ki e B R e e ettt ] +
| bookshop | orders 147 | 1| 1 1
e e B ettt e e R ettt ] +
1 row in set (0.07 sec)

BIRARITRMRZE, fReIBUEITER expLAIN BRI EE LEE NRHURG soL BITIHR, RELIMMITIH
XEPELHIT copltiflash] FH, 1HBATIFlash 3IZBEZHREEERT.

BRPITRA sq, BRERWNT:

R e e +
| book_type | month | acc |
R e 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 |
R R e +
1500 rows in set (0.79 sec)

BENEERIEFRIIRITER, (ELIMER TiFash MIBEEMRES TRAMENRA (HBUREE AR,

RAZEANEE ), ZRENEERAE DR EEFFENRLEINBUERITRREAM, HELITER Tk, 71
TFHITiFlash EINESRGIBX LS TEES RO R, T Friky Kik, WNREEBIET ERNE S| REHIGFT
BEWMTHRRL, FEEEEERZIERIR, MEMBENZIR—REXTFsh MTSXEL,

7932 IEEBIRSIZE

RE&ETios RAEMETRARIMAILEE (cBo) BaltRIBEAMEFERZEER TiFash BIA, BRTESIMER
Lh, MBRMRIEEWESIHHEER, HWEMRER optimizer Hints BBIIEEEIRNFFERMMITEIE, BRER
MBI ERANE, SBRAEFMELIKD,

{RETCME T EAY sQL —HETE SELECT IBRIAIEIE Hint /*+ read_from_storage(engine_name[table_name])*/ EXE
BN EEZEFERNEIRSIZ,
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1. NRMMRERT AR, {RMNiZIF Hints H I Htable_name & 1X Jgalias_name, &M Hints
2K,
2. B, WRAHFEFRIATN1& Eread_from_storage Hint = ANFCYEFIAY,

WITH orders_group_by_month AS
( SELECT
/*+ read_from_storage(tikv[o]) */
b.type AS book_type,
DATE_FORMAT(ordered_at, '%Y-%c') AS month,
COUNT(*) AS orders
FROM orders o
LEFT JOIN books b ON o.book_id = b.id
WHERE b.type IS NOT NULL
GROUP BY book_type, month
), acc AS (
SELECT
book_type,
month,
SUM(orders) OVER(PARTITION BY book_type ORDER BY book_type, month ASC) as acc
FROM orders_group_by_month mo
ORDER BY book_type, month ASC

)
SELECT * FROM acc;

Qﬂ%{j\LJ_EXPLAIN BEREE LEsQLARITIHRI, Ra&Mitask 7P SEIRTH I copltiflash] Fl cop[tikv],
Mﬂ*ETlDB ELEXNEENRRENIAETHFEIRS I ZMINFERS ZRTREINES. EE2HELMN
, B Jtiflash ¥ tikv FFES | ZBEB T ARMTET =, FIUABMERREGHEZ B AZ 2200,

{RET AT [R)i3 (5 F Tips 12 EX TiFlash NPt — 3 7 #ETioB WNEIE R E M TiFlash {E A B S| 22

794 ¥ RHEE

- HTAP {RIE_EF15RS
« HTAP R AIRZRIER
- BORE

- {& FTiFlash
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8 EBH

8.1 BRI

TiDB RIFFEEMINMAFES, BMFINSESEENSES (1os3.0 H5IAN) BMESRE, sXEENMAIK
AESHER. FMBSNENES. ESHEBRA, URAMESNAREIXMHEREIE,

8.1.1 REZESIWIN

TiDB Y BINEE S EZInH-TipBve: TERu] TN AIEFMY Tips JRYSFTHEE, U0 AUTO_RANDOM JZ AUTO_INCREMENT
BFAEREN., £BIRRR. WE{ERTFash B HTAP AR E RIS,

8.1.2 EHIER
ARENB7ETIoB PUFERES. BER TEMRAIRER— MRS SMIEHIRIE:
Bob E £5 Alice §8MK 20 Tk, HHELVBIEM/MEE:

+ Bob KR 20 JT,
« Alice I 210 20 JT,

SSPARRA LR MEEZ LEMITALI, BAENITERNR, FEHI%TEBRSKHIMIEL.
{£Fbookshop FUEEE R users |, FERMPIBA —LRAIEIE:

INSERT INTO users (id, nickname, balance)
VALUES (2, 'Bob', 200);

INSERT INTO users (id, nickname, balance)
VALUES (1, 'Alice', 100);

0E, BITUTESHERSMETNAEX:

BEGIN;
UPDATE users SET balance = balance - 20 WHERE nickname = 'Bob';
UPDATE users SET balance = balance + 20 WHERE nickname= 'Alice’;
COMMIT;

ERESAINGE, RNMIITFAR:

R i e e T o
| id | account_name | balance |
L e H e e o
| 1 | Alice | 120.00 |
| 2 | Bob | 180.00 |
T
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8121 HFBRES

EERMMABR—IMNHES, BEe]LAER BecIN iBR], tHBEJAfER START TRANSACTION iBR), MEWRIER, 1B
i

BEGIN;

START TRANSACTION;

TiDB MIEKIAS SRIAZENMES, (RtBr]ABRRBIEE B RSS!

BEGIN OPTIMISTIC;

FRIEMES:

BEGIN PESSIMISTIC;

ARMATUA LTBRET, AT Session IEAF—PMESHRETRE, BLRAREENRRHGMES, BAE—
MTNES.

8.122 RRES

comnIT ERIRTIRALTIOB FESMIBESHRITHABIEN, EE:

COMMIT;

BRRMESH, BHRRNAREFETERSIE comIT IEAR]EERMEAVERIR, WIRAHENAEZFIZUME
SR, BN RHEREMES,

8.1.23 [MERESH
ROLLBACK iBA) A FEIRH M EHAIESMFEEN, i&%:

ROLLBACK;

B2 Z BRG], (EF RoLLBACK EIRENES Z/G, Alice ¥l Bob IRENEIR LK ENE, HRIFSHIFMEIE
o — 2 HRENH,

TRUNCATE TABLE ‘users’;

INSERT INTO ‘users” (°id’, “nickname’, “balance’) VALUES (1, 'Alice', 100), (2, 'Bob', 200);

SELECT * FROM ‘“users’;

R e it e o
| id | nickname | balance |
T ———
| 1| Alice | 100.00 |
| 2| Bob | 200.00 |
s A e e R o
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BEGIN;
UPDATE “users®™ SET “balance® = “balance’™ - 20 WHERE “nickname'='Bob';
UPDATE ‘users® SET ‘balance’® = “balance® + 20 WHERE “nickname’='Alice’;
ROLLBACK;

SELECT * FROM ‘users’;

R i it Hae e o
| id | nickname | balance |
T u——
| 1| Alice | 100.00 |
| 2 | Bob | 200.00 |
e I e EE o

IREFFIMERPILXHA, LREMEREES.

8.1.3 EBZRELRA
SSRBRANRBIEESSHIENEM, Ac FE ‘1", Blisolation, FEMIFIRESZHIREIL,

SQLRATETENXT 4 MIEELRA: 1EKIEZT (READ UNCOMMITTED), iEZEIR3Z (READ COMMITTED), BJE & i%
(REPEATABLE READ), ER{T{Y (SERIALIZABLE), 1¥IlFR:

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 iBj% L 73518 B READ COMMITTED F1 REPEATABLE READ FIFPRES %5l :

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 SKHL TR EBBRES (Snapshot Isolation, ST) R BIBI—2ME, J5 mysqL RIEF—, X¥EA “IEEIE” . %R
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BRANAETFAN A E S ILREBE R FIvysoL FIE R 1EfRE KA, ESMTERIEI0s ESEELH,

8.2 RMEBESZFIIEMES
ﬁi%ﬁ,$W$2ﬁiﬁEEEh*,‘Jﬁ%ﬁ@%, ENESRAMEEE LIRSS, L2
EEMMNRRELD, REERRES—TEEBNITHRING, AHFRIER

WFRMESEERG, ERESHARREASWIIR, ANERRERIKBMERZNI), #R2NMEERSEMSG, B
R—BBIHESHR, @RHANZEERAK,

EMESHWFLRN FHARESNZR, RaLBINANNTEEERNAHN, METLEERRACHHE
RENMNFHRESERAREREHRHINA TR, ATEMESEIRERASIRHRBERNESLE
SEVS

MNAmEIMHERENS, EMESEEM, EESHEW. MAMESTE S 20N AIREHVGIRRIE,

FEIAbookshop FIEEFRIRLIM—MEBHIFI FRERFMESNEMEZSHX B A RMIRR, WHRE
TEEE:

1. BHEGFHE
2. BIEBITE
ERENE

X=MEFFZRIEZMMINXNE SR, AEREFARBERLTEFRIENBE,

8.2.1 IEMES
TERBLUEMESHAR, BRNEEENTHEMNAPHLRZR—APBIITTE, BIEFRIK 1045, Bob L
T 67, AiceMELT 4K, BMNANJLER—METZMHITE, R, IRBHURREFIHE,

HEASNMNEEENZS ARENEANERLN, FEERA—MEETLNERNR, XEFEMave HFIRR
TEERED HikariCP,

Golang 9 sql.DB BRHELZEM, TESIAINBE,
— M ATERTBESHNITEB, FEUTRBEEA:

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()

{&£F3 Python BImysqlclient Driver FFE B MERWRFITRE, KIEZEAHFER, MREELERS,

8.2.1.1 1. mEIEME S RA
Ao & 14

£ Java B, WNRIRFEA Maven fEHEEIE, 7E pom.xml Y <dependencies> T, MIABATHREHKSIA
Hikaricp, EIFMREITEIENR, K IAR BUSIRIES, FTEHY pom.xml W FEI7R:

<?xml version="1.0" encoding="UTF-8"?>
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<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-

! 4 n
— 1nstance

xsi:schemalLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.

" xsd">

<modelVersion>4.0.0</modelVersion>

<groupId>com.pingcap</groupId>
<artifactId>plain-java-txn</artifactId>
<version>0.0.1</version>

<name>plain-java-jdbc</name>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<maven.compiler.source>17</maven.compiler.source>
<maven.compiler.target>17</maven.compiler.target>

</properties>

<dependencies>
<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.13.2</version>
<scope>test</scope>

</dependency>

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

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

</dependency>

<dependency>
<groupId>com.zaxxer</groupId>
<artifactId>HikariCP</artifactId>
<version>5.0.1</version>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-assembly-plugin</artifactId>
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<version>3.3.0</version>
<configuration>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
<archive>
<manifest>
<mainClass>com.pingcap.txn.TxnExample</mainClass>
</manifest>
</archive>

</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>

</project>

(ST
bE/EmS1Chg:

package com.pingcap.txn;

import com.zaxxer.hikari.HikariDataSource;

import java.math.BigDecimal;
import java.sql.*;

import java.util.Arrays;
import java.util.concurrent.*;

public class TxnExample {
public static void main(String[] args) throws SQLException, InterruptedException
{ System.out.println(Arrays.toString(args));
int aliceQuantity = 0;
int bobQuantity = 0;
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for (String arg: args) {
if (arg.startsWith("ALICE_NUM")) {
aliceQuantity = Integer.parselnt(arg.replace("ALICE_NUM=", ""));

if (arg.startsWith("BOB_NUM")) {
bobQuantity = Integer.parselnt(arg.replace("BOB_NUM=", ""));

HikariDataSource ds = new HikariDataSource();

ds.setJdbcUrl("jdbc:mysql://localhost:4000/bookshop?useServerPrepStmts=true&
— cachePrepStmts=true");

ds.setUsername("root");

ds.setPassword("");

// prepare data
Connection connection = ds.getConnection();
createBook(connection, 1L, "Designing Data-Intensive Application", "Science & Technology"

I
—

Timestamp.valueOf("2018-09-01 00:00:00"), new BigDecimal(100), 10);
createUser(connection, 1L, "Bob", new BigDecimal(10000));

createUser(connection, 2L, "Alice", new BigDecimal(10000));

CountDownLatch countDownLatch = new CountDownLatch(2);
ExecutorService threadPool = Executors.newFixedThreadPool(2);

final int finalBobQuantity = bobQuantity;
threadPool.execute(() -> {
buy(ds, 1, 1000L, 1L, 1L, finalBobQuantity);
countDownLatch.countDown();
|9
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity);
countDownLatch.countDown();
|9

countDownLatch.await(5, TimeUnit.SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDecimal
' balance) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘users’ ('id°, “nickname’, “balance’) VALUES (?, ?, ?2)");
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insert.setLong(1, id);
insert.setString(2, nickname);
insert.setBigDecimal(3, balance);
insert.executeUpdate();

public static void createBook(Connection connection, Long id, String title, String type,
' Timestamp publishedAt, BigDecimal price, Integer stock) throws SQLException
{ PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘books™ ('id’, “title’, “type’, ‘published_at’, ‘price’, “stock’)
‘- values (?, 2, 2, 2, 2, )");
insert.setLong(1, id);
insert.setString(2, title);
insert.setString(3, type);
insert.setTimestamp(4, publishedAt);
insert.setBigDecimal(5, price);
insert.setInt(6, stock);

insert.executeUpdate();

public static void buy (HikariDataSource ds, Integer threadID,
Long orderID, Long bookID, Long userID, Integer quantity)
{ String txnComment = "/* txn " + threadID + " */ ";

try (Connection connection = ds.getConnection())
{ try {
connection.setAutoCommit(false);
connection.createStatement().executeUpdate(txnComment + "begin pessimistic");

// waiting for other thread ran the 'begin pessimistic' statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

// read price of book

PreparedStatement selectBook = connection.prepareStatement(txnComment + "select
"— price from books where id = ? for update");

selectBook.setLong(1, bookID);

ResultSet res = selectBook.executeQuery();

if (!res.next()) {
throw new RuntimeException("book not exist");

} else {
price = res.getBigDecimal("price");
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// update book

String updateBookSQL = "update ‘books® set stock = stock - ? where id = ? and
‘= stock - ? >=0";

PreparedStatement updateBook = connection.prepareStatement(txnComment +
' updateBookSQL);

updateBook.setInt(1, quantity);

updateBook.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);

insertOrder.setLong(1, orderID);

insertOrder.setlong(2, bookID);

insertOrder.setlLong(3, userID);

insertOrder.setInt(4, quantity);

insertOrder.executeUpdate();

// update user
String updateUserSQL = "update ‘users’ set ‘balance’ = ‘balance’ - ? where id = ?

1
",

PreparedStatement updateUser = connection.prepareStatement(txnComment +
'~ updateUsersQL);

updateUser.setBigDecimal(1, price.multiply(new BigDecimal(quantity)));

updateUser.setlLong(2, userID);

updateUser .executeUpdate();

connection.createStatement().executeUpdate(txnComment + "commit");
} catch (Exception e)
{ connection.createStatement().executeUpdate(txnComment + "rollback");
e.printStackTrace();
}
} catch (SQLException e)
{ e.printStackTrace();
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BARE — R T ATEIRIEERIFN helper. go XfF:

package main

import (
"context"
"database/sql"
"fmt"
"time"

"github.com/go-sql-driver/mysql”
"github.com/pingcap-inc/tidb-example-golang/util"
"github.com/shopspring/decimal”

type TxnFunc func(txn *util.TiDBSqlTx) error

const (

ErrWriteConflict

ErrInfoSchemaChanged
ErrForUpdateCantRetry

ErrTxnRetryable

const retryTimes =

var retryErrorCodeSet =
map[uinti16]interface{}{ ErrWriteConflict:

ErrInfoSchemaChanged:
ErrForUpdateCantRetry: nil, ErrTxnRetryable:

func runTxn(db *sql.DB, optimistic bool, optimisticRetryTimes int, txnFunc TxnFunc)
{ txn, err := util.TiDBSqlBegin(db, !optimistic)

if err != nil

5

{ panic(err)

err = txnFunc(txn)

if err != nil {
txn.Rollback()
if mysqlErr, ok

:= err.(*mysql.MySQLError); ok && optimistic && optimisticRetryTimes != 0

= 9007 // Transactions in TiKV encounter write conflicts.

8028 // table schema changes

= 8002 // "SELECT FOR UPDATE" commit conflict

= 8022 // The transaction commit fails and has been rolled back

nil,
nil,

nil,
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I_) {

if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError
{ fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
'~ optimisticRetryTimes-1)
runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)
return

fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)
} else {
err = txn.Commit()
if mysqlErr, ok := err.(*mysql.MySQLError); ok &% optimistic && optimisticRetryTimes != 0
— A
if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError
{ fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
'~ optimisticRetryTimes-1)
runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)

return
}
}
if err == nil {
fmt.Println("[runTxn] commit success")
¥

func prepareData(db *sql.DB, optimistic bool) {
runTxn(db, optimistic, retryTimes, func(txn *util.TiDBSqlTx) error { publishedAt,
err := time.Parse("2006-01-02 15:04:05", "2018-09-01 00:00:00") if err !=
nil {
return err

if err = createBook(txn, 1, "Designing Data-Intensive Application",
"Science & Technology", publishedAt, decimal.NewFromInt(100), 10); err != nil

{ return err

}
if err = createUser(txn, 1, "Bob", decimal.NewFromInt(10000)); err != nil
{ return err
b
if err = createUser(txn, 2, "Alice", decimal.NewFromInt(10000)); err != nil {
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return err

return nil

D)

func buyPessimistic(db *sql.DB, goroutineID, orderID, bookID, userID, amount int)
{ txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutinelD != 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 1= nil
{ return err
}

fmt.Println(txnComment + selectBookForUpdate +

successful")
defer bookRows.Close()

price := decimal.NewFromInt(0)
if bookRows.Next() {
err = bookRows.Scan(&price)

if err != nil {
return err
}
} else {

return fmt.Errorf("book ID not exist")

}
bookRows .Close()

// update book
updateStock := "update ‘books® set stock = stock - ? where id = ? and stock - ? >= 0"
result, err := txn.Exec(updateStock, amount, bookID, amount)

if err != nil
{ return err

}
fmt.Println(txnComment + updateStock + " successful")
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affected, err := result.RowsAffected()
if err != nil {
return err

if affected == 0 {
return fmt.Errorf("stock not enough, rollback")

// insert order

insertOrder := "insert into ‘orders’ (°id’, ‘book_id', ‘user_id’, ‘quality’) values (?,
2,7, )"

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,
price.Mul(decimal.NewFromInt(int64(amount))), userID); err != nil

{ return err

}
fmt.Println(txnComment + updateUser + " successful")

return nil

)

func buyOptimistic(db *sql.DB, goroutineID, orderID, bookID, userID, amount int)
{ txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutinelD != 1 {
txnComment = "\t" + txnComment

fmt.Printf("\nuser %d try to buy %d books(id: %d)\n", userID, amount, bookID)

runTxn(db, true, retryTimes, func(txn *util.TiDBSqlTx) error
{ time.Sleep(time.Second)

// read the price and stock of book
selectBookForUpdate := "select ‘“price’, “stock’ from books where id = ? for update"
bookRows, err := txn.Query(selectBookForUpdate, bookID)
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if err !=nil
{ return err
}
fmt.Println(txnComment + selectBookForUpdate + " 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")
b

bookRows .Close()
if stock < amount {

return fmt.Errorf("book not enough")

// 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

b
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 (?,
2,7, )"

if _, err := txn.Exec(insertOrder,
orderID, bookID, userID, amount); err != nil

{ return err
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fmt.Println(txnComment + insertOrder + successful")

// update user

updateUser := "update ‘users’ set ‘balance’ = ‘balance’ - ? where id = ?"
if _, err := txn.Exec(updateUser,
price.Mul(decimal.NewFromInt(int64(amount))), userID); err != nil

{ return err

}

fmt.Println(txnComment + updateUser + " successful")

return nil

D)

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 (?,
"~ 2,?,7?,2, )",
id, title, bookType, publishedAt, price, stock)
return err

func createUser(txn *util.TiDBSqlTx, id int, nickname string, balance decimal.Decimal) error {
_, err := txn.ExecContext(context.Background(),
"INSERT INTO ‘users’ (°id’, ‘nickname”, ‘“balance’) VALUES (?, ?, ?2)",
id, nickname, balance)
return err

BRE—1NEE main BEHY txn.go RiEA helper.go, ERF A IBEE NG SITSH:

package main

import (
"database/sql"
"flag"
"fmt"
"sync"

)

func main() {
optimistic, alice, bob := parseParams()

openDB("mysql", "root:@tcp(127.0.0.1:4000)/bookshop?charset=utf8mb4", func(db *sql.DB)
{ prepareData(db, optimistic)
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buy(db, optimistic, alice, bob)
9]

func buy(db *sql.DB, optimistic bool, alice, bob int)
{ buyFunc := buyOptimistic
if loptimistic {
buyFunc = buyPessimistic

wg := sync.WaitGroup{}
wg.Add(1)
go func() {
defer wg.Done()
buyFunc(db, 1, 1000, 1, 1, bob)
PO

wg.Add(1)
go func() {

defer wg.Done()

buyFunc(db, 2, 1001, 1, 2, alice)
O

wg.Wait()

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB))
{ db, err := sql.Open(driverName, dataSourceName)
if err !=nil
{ panic(err)
}
defer db.Close()

runnable(db)

func parseParams() (optimistic bool, alice, bob int)

{ flag.BoolVar(&optimistic, "o", false, "transaction is optimistic")
flag.IntVar(&alice, "a", 4, "Alice bought num")

flag.IntVar(&bob, "b", 6, "Bob bought num")

flag.Parse()

fmt.Println(optimistic, alice, bob)
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return optimistic, alice, bob

Golang Il FH, EZBZRUES.

import time

import MySQLdb

import os

import datetime

from threading import Thread

REPEATABLE_ERROR_CODE_SET = {
9007, # Transactions in TiKV encounter write conflicts.
8028, # table schema changes
8002, # "SELECT FOR UPDATE" commit conflict

8022 # The transaction commit fails and has been rolled back

def create_connection():
return MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=False

def prepare_data() -> None:
connection = create_connection()
with connection:
with connection.cursor() as cursor:
cursor.execute("INSERT INTO "books™ ('id", "title’, “type’, "published_at’, “price’,
‘> “stock') "

"values (%s, %s, %s, %s, %S, %s)",
(1, "Designing Data-Intensive Application", "Science & Technology",
datetime.datetime(2018, 9, 1), 100, 10))

cursor.executemany("INSERT INTO ‘users’ ( id’, "nickname’, “balance’) VALUES (%s, %s,
— %s)",

[(1, "Bob™, 10000), (2, "ALICE"™, 10000)1)
connection.commit()
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def buy_optimistic(thread_id: int, order_id: int, book_id: int, user_id: int, amount: int,

connection =

txn_log_header = f"/* txn {thread_id} */"
if thread_id != 1:
txn_log_

with connection:
with connection.cursor() as cursor:
cursor.execute("BEGIN OPTIMISTIC™)
print(f'{txn_log_header} BEGIN OPTIMISTIC')
time.sleep(1)

try:

P PingCAP

optimistic_retry_times: int = 5) -> None:
create_connection()

header = "\t" + txn_log_header

# read the price of book

select_book_for_update = "SELECT "price’, ‘stock’ FROM books WHERE id = %s FOR
' UPDATE"

cursor.execute(select_book_for_update, (book_id,))

book = cursor.fetchone()

if book is None:
raise Exception("book_id not exist")

price, stock = book

print(f'{txn_log_header} {select_book_for_update} successful')

if stock < amount:
raise Exception("book not enough, rollback™)

# update book

update_stock = "update ‘books® set stock = stock - %s where id = %s and stock - %
- s >= Q"

rows_affected = cursor.execute(update_stock, (amount, book_id, amount))

print(f'{txn_log header} {update_stock} successful')

if rows_affected ==
raise Exception("stock not enough, rollback™)

# insert order

insert_order = "insert into ‘orders’ ('id', ‘“book_id', ‘user_id', ‘quality’)
'— values (%s, %S, %S, %s)"

cursor.execute(insert_order, (order_id, book_id, user_id, amount))

print(f'{txn_log_header} {insert_order} successful')

# update user
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update_user = "update ‘users’ set ‘balance’ = ‘balance’
cursor.execute(update_user, (amount * price, user_id))
print(f'{txn_log_header} {update_user} successful')

- %s where id = %s"

except Exception as err:
connection.rollback()

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

# important here! you need deal the Exception from the TiDB
try:
connection.commit()
except MySQLdb.MySQLError as db_err:
code, desc = db_err.args
if code in REPEATABLE_ERROR_CODE_SET and optimistic_retry_times > 0:
print(f'retry, rest {optimistic_retry_times - 1} times, for {code} {desc}
="
buy_optimistic(thread_id, order_id, book_id, user_id, amount,
"~ optimistic_retry_times - 1)

def buy_pessimistic(thread_id: int, order_id: int, book_id: int, user_id: int, amount: int) ->
"~ None:

connection = create_connection()

txn_log_header = f"/* txn {thread_id} */"
if thread_id != 1:

txn_log_header = "\t" + txn_log_header

with connection:
with connection.cursor() as cursor:
cursor.execute("BEGIN PESSIMISTIC"™)

print(f'{txn_log_header} BEGIN PESSIMISTIC')
time.sleep(1)

try:
# read the price of book
select_book_for_update = "SELECT "price’ FROM books WHERE id = %s FOR UPDATE"
cursor.execute(select_book_for_update, (book_id,))
book = cursor.fetchone()
if book is None:
raise Exception("book_id not exist")
price = book[0]
print(f'{txn_log_header} {select_book_for_update} successful')

273



P PingCAP

# update book

update_stock = "update “books® set stock = stock - %s where id = %s and stock - %
'— s >= Q"

rows_affected = cursor.execute(update_stock, (amount, book_id, amount))

print(f'{txn_log header} {update_stock} successful')

if rows_affected ==
raise Exception("stock not enough, rollback™)

# insert order

insert_order = "insert into “orders’ ('id", “book_id", ‘user_id", “quality’)
'— values (%s, %S, %S, %s)"

cursor.execute(insert_order, (order_id, book_id, user_id, amount))

print(f'{txn_log header} {insert_order} successful')

# update user

update_user = "update ‘users’ set “balance’ = ‘balance’ - %s where id = %s"
cursor.execute(update_user, (amount * price, user_id))
print(f'{txn_log_header} {update_user} successful')

except Exception as err:
connection.rollback()
print(f'something went wrong: {err}"')
else:
connection.commit()

optimistic = os.environ.get('OPTIMISTIC")
alice = os.environ.get('ALICE")
bob = os.environ.get('BOB")

if not (optimistic and alice and bob):
raise Exception("please use \"OPTIMISTIC=<is_optimistic> ALICE=<alice_num> "
"BOB=<bob_num> python3 txn_example.py\" to start this script")

prepare_data()
if bool(optimistic) is True:

buy_func = buy_optimistic
else:

buy_func = buy_pessimistic
bob_thread = Thread(target=buy_func, kwargs={

"thread_id": 1, "order_id": 1000, "book_id": 1, "user_id": 1, "amount": int(bob)})
alice_thread = Thread(target=buy_func, kwargs={
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"thread_id": 2, "order_id": 1001, "book_id": 1, "user_id": 2, "amount": int(alice)})

bob_thread.start()
alice_thread.start()
bob_thread.join(timeout=10)
alice_thread.join(timeout=10)

python KU FH, BEZBEFMES.

8.2.1.2 2. 1B1TAE M B SRAVFIF
BITRGIRER:
7E Java PIB1TROIFERF :

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

= Golang PiE1TREIiIER:

go build -o bin/txn
./bin/txn -a 4 -b 6

7E python FIBTTRBIFER:

OPTIMISTIC=False ALICE=4 BOB=6 python3 txn_example.py

sQL HiE:

/* 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,
I_) 4)

/* txn 2 */ UPDATE ‘users® SET “balance’ “balance” - 400.0 WHERE “id® = 2
/* txn 2 */ COMMIT

/* txn 1 */ SELECT * FROM ‘books® WHERE “id"

1 FOR UPDATE

/* txn 1 */ UPDATE “books™ SET “stock®™ = “stock™ - 6 WHERE “id® = 1 AND ‘stock™ - 6 >= 0

/* txn 1 */ INSERT INTO “orders” (°id", “book_id", ‘user_id", "quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET “balance’® = “balance’™ - 600.0 WHERE “id™ = 1

/* txn 1 */ COMMIT

R, wE—TTREE BFPREIIE. BREFNRER, SBFSTHEh,

mysql> SELECT * FROM ‘books";
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| id | title | type | published_at | stock
‘- | price

o
I o oo N o e mmmmmmmmmmmo PR
N

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
'~ | 100.00 |

o
I o o e oo Ry [ ppp—
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

Fom oo Fom oo Fomm e Fom e + +
| id | book_id | user_id | quality | ordered_at |
[ R [ S o mm oo o m o + +
| 1000 | 1] 1 6 | 2022-04-19 10:58:12 |
| 1001 | 1] 1 4 | 2022-04-19 10:58:11 |
R R Fom - Fom e - + +

2 rows in set (0.01 sec)

mysql> SELECT * FROM users;
R e Eane R o
| id | balance | nickname |
S T ———
| 1 | 9400.00 | Bob [
| 2 | 9600.00 | Alice |
R i it o

2 rows in set (0.00 sec)

8213 3.1B{THILLBS=RIGIF

FILABIEIEEMA, MREBHEFRIR 1078, Bob WL 7R, Aie WK 4R, MAJLFER TR, ERE
BB ? HE8 A LM FERNRERBRINER, RTITIE sob MLINEM 6t 7:

BITRAIFER:
£ Java RBITRAITER

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7

1= Golang i TRz

go build -o bin/txn
./bin/txn -a 4 -b 7
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£ python FIBETTRABIFERF :

OPTIMISTIC=False ALICE=4 BOB=7 python3 txn_example.py

/* txn 1 */ BEGIN PESSIMISTIC
/* txn 2 */ BEGIN PESSIMISTIC
/* txn 2 */ SELECT * FROM “books® WHERE “id" = 1 FOR UPDATE

/* txn 2 */ UPDATE “books™ SET “stock®™ = “stock™ - 4 WHERE “id" = 1 AND ‘stock™ - 4 >= 0

/* txn 2 */ INSERT INTO ‘orders® ('id‘, ‘book_id®, ‘user_id", ‘quality’) values (1001, 1, 1,
4

/* txn 2 */ UPDATE ‘users’ SET ‘“balance® = ‘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

HTF txn 2 IBEIKISHIHRIE, FH T stock, txn 1 BMH affected_rows IREIEA 0, #HAT rollback ;ifL,

BRRE—TITHEIE. AFPREEINR. BBEFHNREL. Aice T8 4ABII, Bob T8 7RRBKK, EF
RIR 6 BTSN,

mysql> SELECT * FROM books;

.
I o o e oo Ry [ ppp—
—

| id | title | type | published_at | stock
‘- | price |

.
I oo o m e oo e mmmmmmmmmmmo - PR
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
'~ | 100.00 |

oo
I o o o e gy o=
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

Fomme - [ S o m oo o m o + +
| id | book_id | user_id | quality | ordered_at |
R R et Fom e - + +
| 1001 | 1 1 4 | 2022-04-19 11:03:03 |
Fomme - [ S o m oo o m o + +

1 row in set (0.00 sec)

mysql> SELECT * FROM users;

-t e
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| id | balance | nickname |
B R
| 1 | 10000.00 | Bob |
| 2| 9600.00 | Alice |
e e e e o

2 rows in set (0.01 sec)

822 FRWMEH

TERBURMESHAN, BRNEEERENTRTAPALIE—RBIEE, MENSESHR—#,
BIERF 104, Bob WET 6 &, Alice LT 4 &, MIAJLFE—BETMITE, RE, ZERBHRRE

8221 1.4mE RWMESRY
{5 FJjava R B R E SR 01
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")) {
bobQuantity = Integer.parselnt(arg.replace("BOB_NUM=", ""));

HikariDataSource ds = new HikariDataSource();
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ds.setJdbcUrl("jdbc:mysql://localhost:4000/bookshop?useServerPrepStmts=true&
' cachePrepStmts=true");

ds.setUsername("root");

ds.setPassword("");

// prepare data
Connection connection = ds.getConnection();
createBook(connection, 1L, "Designing Data-Intensive Application", "Science & Technology"

I
—

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);
countDownlLatch.countDown();
3
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity, 5);
countDownLatch.countDown();

Ik

countDownLatch.await(5, TimeUnit.SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDecimal
' balance) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘users”™ ('id’, “nickname’, “balance’) VALUES (?, ?, ?2)");
insert.setLong(1, id);
insert.setString(2, nickname);
insert.setBigDecimal(3, balance);
insert.executeUpdate();

public static void createBook(Connection connection, Long id, String title, String type,
' Timestamp publishedAt, BigDecimal price, Integer stock) throws SQLException
{ PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘books™ (“id’, "title’, “type’, ‘published_at’, ‘price’, “stock’)

' values (2, ?, 2, 2, 2, 2)");
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insert
insert
insert
insert
insert

insert.

public static void buy (HikariDataSource ds, Integer threadID, Long orderID, Long bookID,

.setlong(1, id);

.setString(2, title);
.setString(3, type);
.setTimestamp(4, publishedAt);
.setBigDecimal(5, price);
.setInt(6, stock);
executeUpdate();

P PingCAP

Long userID, Integer quantity, Integer retryTimes) {

String txnComment

try (Connection connection = ds.getConnection())

{ try {

"/* txn " + threadID +

n ",
*/ :

connection.setAutoCommit(false);
connection.createStatement().executeUpdate(txnComment + "begin optimistic");

// waiting for other thread ran the 'begin optimistic' statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

// read price of book
PreparedStatement selectBook = connection.prepareStatement(txnComment + "SELECT *
'~ FROM books where id = ? for update");
selectBook.setlLong(1, bookID);
ResultSet res = selectBook.executeQuery();
if (!res.next()) {
throw new RuntimeException("book not exist");
} else {
price = res.getBigDecimal("price");
int stock = res.getInt("stock");
if (stock < quantity) {
throw new RuntimeException("book not enough");

// update book

String updateBookSQL = "update "books® set stock = stock - ? where id = ? and
' stock - ? >= 0";

PreparedStatement updateBook = connection.prepareStatement(txnComment +
'~ updateBookSQL);
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} catch (Exception e)
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updateBook.setInt(1, quantity);
updateBook.setlLong(2, bookID);
updateBook.setInt(3, quantity);
updateBook.executeUpdate();

// insert order

String insertOrderSQL = "insert into "orders’ ('id’, "book_id", ‘user_id’,
'— quality") values (?, ?, ?, 2)";

PreparedStatement insertOrder = connection.prepareStatement(txnComment +
'~ insertOrderSQL);

insertOrder.setlLong(1, orderID);

insertOrder.setlLong(2, bookID);

insertOrder.setlong(3, userID);

insertOrder.setInt(4, quantity);

insertOrder.executeUpdate();

// update user
String updateUserSQL = "update ‘users’ set “balance’ = “balance’ - ? where id = ?
! .

—

r

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");

{ connection.createStatement().executeUpdate(txnComment + "rollback");

System.out.println("error occurred: + e.getMessage());
if (e instanceof SQLException sqlException)
{ switch (sqlException.getErrorCode()) {
// You can get all error codes at https://docs.pingcap.com/tidb/stable/
'~ error-codes
case 9007: // Transactions in TiKV encounter write conflicts.
case 8028: // table schema changes
case 8002: // "SELECT FOR UPDATE" commit conflict
case 8022: // The transaction commit fails and has been rolled back
if (retryTimes != 0) {
System.out.println("rest " + retryTimes + " times. retry for " +
'~ e.getMessage());
buy(ds, threadID, orderID, bookID, userID, quantity, retryTimes -

1)
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}
} catch (SQLException e)
{ e.printStackTrace();

REEEN
LEAt, TS pom.xml BTN

<mainClass>com.pingcap.txn.TxnExample</mainClass>

B

<mainClass>com.pingcap.txn.optimistic.TxnExample</mainClass>

KigE RIMESHIOF,
Golang AREENESZRHE
=1

Python FE 4R 5 AT SR 55 7R 151

WP FELZFH T RMES, TFEN, FJEEER.

T
THINGFELSZIFTRMES, TEFN, TEHEER,
8.2.2.2 2.1BITAB M BSRAVEIF

BITRGIRER:

£ Java RBITRAITER

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

£ Golang I T/RGIFER:

go build -o bin/txn
./bin/txn -a 4 -b 6 -0 true

fE python FIBIT/RAIFET

OPTIMISTIC=True ALICE=4 BOB=6 python3 txn_example.py

sQLiBAMITITZRE:

/* 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,
NN

/* txn 2 */ UPDATE ‘users’ SET “balance® = ‘balance® - 400.0 WHERE “id" = 2
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/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM ‘books™ WHERE *id" = 1 for UPDATE

/* txn 1 */ UPDATE ‘books®™ SET “stock™ = “stock™ - 6 WHERE ‘“id® = 1 AND “stock™ - 6 >= 0
/* txn 1 */ INSERT INTO ‘orders’ ('id", ‘book_id®, ‘user_id", ‘quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE “users’ SET ‘balance’™ = “balance’ - 600.0 WHERE “id" =1

retry 1 times for 9007 Write conflict, txnStartTS=432618733006225412, conflictStartTS
— =432618733006225411, conflictCommitTS=432618733006225414, key={tableID=126, handle=1}
— primary={tableID=114, indexID=1, indexValues={1, 1000, }} [try again later]

/* txn 1 */ BEGIN OPTIMISTIC

/* txn 1 */ SELECT * FROM “books™ WHERE “id" = 1 FOR UPDATE

/* txn 1 */ UPDATE “books™ SET ‘stock®™ = “stock™ - 6 WHERE “id" = 1 AND ‘stock™ - 6 >= 0

/* txn 1 */ INSERT INTO ‘orders’ ('id‘, ‘book_id®, ‘user_id", ‘quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET “balance’ = “balance® - 600.0 WHERE “id™ = 1

/* txn 1 */ COMMIT

EFRMESRAT, AFPREPRSS ;EIEE% REEBIEME S BN — 1, BiT affected_rows RFIRFE
BRARENITHY., BEESSEM—NEBK, EdREN covvr 1BAIREIR #ﬁ%#ﬂ%ﬁéﬁu$n%é
REE,)

ME squ BERTMEH, Hﬂﬂ:ﬁAER#EMTT, #Ei‘fﬂ—%iﬂ%ﬁi?ﬂ%&, txn 1 COMMIT Z/EHIH T
9007 Write conflict &, WFRMEZE MR, ENARAIUHTEZLNER, B —RXZERRMIN,
REWMITERTETIER:

mysql> SELECT * FROM books;

.
I o o T o mmmmmmmmmmoo PR b e +
"

| id | title | type | published_at | stock
'— | price |

.
I o o T o mmmmmmmmmmoo PR b e +
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
'~ | 100.00 |

oo
I o oo o m e oo e mmmmmmmmmmmo - PR b e +
—

1 row in set (0.01 sec)

mysql> SELECT * FROM orders;

R e R Fom - - + +
| id | book_id | user_id | quality | ordered_at |
R R et Fom e - + +
| 1000 | 1] 1] 6 | 2022-04-19 03:18:19 |
| 1001 | 1 1 4 | 2022-04-19 03:18:17 |
R R et Fom e - + +
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2 rows in set (0.01 sec)

mysql> SELECT * FROM users;
T T ————
| id | balance | nickname |
e ke e o
| 1 | 9400.00 | Bob [
| 2] 9600.00 | Alice |

A —

2 rows in set (0.00 sec)

8.2.2.3 3.1&{TR5LEBS=RIFIT

BRE-—THRUESHIEEBS=M0F, NREPIEERIR 104, Bob X 7&K, Alice X 4 K, BAJL
FERTE, EREREN ? HEEHATMEZHFENRERBRXINER, IARITIE Bob LHEM 6
oAk 7:

BITREIERF:
1E Java RBITRAIFER :

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7

£ Golang FIB{ TR BIFERF :

go build -o bin/txn
./bin/txn -a 4 -b 7 -0 true

£ python IBETTRABIFERF :

OPTIMISTIC=True ALICE=4 BOB=7 python3 txn_example.py

/* txn 1 */ BEGIN OPTIMISTIC
/* txn 2 */ BEGIN OPTIMISTIC
/* txn 2 */ SELECT * FROM ‘books® WHERE *id® = 1 FOR UPDATE
2

/* txn */ UPDATE ‘books™ SET “stock™ = “stock™ - 4 WHERE ‘id® = 1 AND “stock™ - 4 >=0

/* txn 2 */ INSERT INTO “orders” (°id", “book_id", ‘user_id", ‘quality’) VALUES (1001, 1, 1,
4

/* txn 2 */ UPDATE ‘users’ SET ‘balance® = ‘balance® - 400.0 WHERE “id" = 2

/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM “books® WHERE “id" = 1 FOR UPDATE

/* txn 1 */ UPDATE ‘books® SET “stock®™ = “stock™ - 7 WHERE ‘id® = 1 AND “stock™ - 7 >= 0
/* txn 1 */ INSERT INTO ‘orders’ ('id‘, ‘book_id®, ‘user_id", “quality’) VALUES (1000, 1, 1, 7)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘balance® - 700.0 WHERE “id® = 1

retry 1 times for 9007 Write conflict, txnStartTS=432619094333980675, conflictStartTS
' =432619094333980676, conflictCommitTS=432619094333980678, key={tableID=126, handle=1}
— primary={tableID=114, indexID=1, indexValues={1, 1000, }} [try again later]
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/* txn 1 */ BEGIN OPTIMISTIC

/* txn 1 */ SELECT * FROM “books® WHERE “id® = 1 FOR UPDATE
Fail -> out of stock

/* txn 1 */ ROLLBACK

M EER soL BETTUEY, £—XIITHTFENRE, txn 1 EMNARFITTEIR, MNKIEWWRITREN
bR, RREFEAT, NMAmME out of stock RELER,

mysql> SELECT * FROM books;

oo
I o o T o e mmmmmmmmmmo - PR b e +
s

| id | title | type | published_at | stock
'— | price

.
I o o e oo Ry [ ppp— S, +
s

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
'~ | 100.00 |

o
I o o o e e mmmmmmmmmem o L fooood b e +
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

R R et Fom e - + +
| id | book_id | user_id | quality | ordered_at |
Fomme - [ S o m oo o m o + +
| 1001 | 1 1 4 | 2022-04-19 03:41:16 |
[ S [ [ + +

1 row in set (0.00 sec)

mysql> SELECT * FROM users;

B e e
| id | balance | nickname |
S ——
| 1 | 10000.00 | Bob |
| 2| 9600.00 | Alice |

B e e

2 rows in set (0.00 sec)

8.3 EESPRE
AEIZ RN ETiDB PRIEZ RS
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831 FREL&!

TiDB 2 AR B 4 5l 2 RC ( Read Committed ) 5 SI ('SnapshotIsolation ), ELFR 515 RR ( Repeatable Read ) FRER 4K
AEREMN,

ISOLATION LEVEL HIERARCHY

SERIALIZABLE
REPEATABLE READS SNAPSHOT ISOLATION

CURSOR STABILITY 1

READ COMMITTED

READ UNCOMMITTED

15: FREL 5

8.3.2 SIBJLATZARZ]i%

TiDB B4 s1 PR 4 Bl 7] LA SE AR 4] 12 5 & (Phantom Reads), {B ANSI/ISO SQL ¥/ AR BYRR ANBE,

FTiB4)i%R21E: BESABRRERMERFEN FICR, ARFEHNT 70 FIERZIMIm FiCKHE
BRTmEZNEESZAERFMMNCR, SRESZABRREBTRN LM Enm FHESFHICER, MFET
Zji’-io

Pl RAEERA BBIBEETREFENRFNEERS B NAsE T, BERAREIEG B MEX /Y
RIBAT —FREKSEMICER, SRAEERANERELRMEE —FICRLBEHRIR, MFRRETLR
—, XFAULI%,

833 SIFABERARS R

TiDB BY SI BB R AINEEIRE RFFE (Write Skew ), FTEAER Select for update iBiERERS IR FE.

ER#FEREANMARKNESZN T AEEEXWICEK, BEIRISSEEENTECIRINEE,
RAFRR TES, MRILBRMWICRZEFEENERSIESHRENNIR, BLARLERERE
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REIREY,

BT, RMPEENERS —ITEERNEERRF. EREERRANEX/LAUEERS, EREARED
B—UEEES, EETMBRFMNMIDR (FI5, NRMMNBESERT ), REELE—ITRSEEX—
YIrR4R4E T 1,

AR E—EI, Aice 1 Bob BEFAMENESE. MABBIEIRE, MUBIIBREER. TENE,
ffiMtaFER —ERERE T TEHRAREFREN—TX MR,

Java PR /RBIANR :

package com.pingcap.txn.write.skew;
import com.zaxxer.hikari.HikariDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;

public class EffectWriteSkew {
public static void main(String[] args) throws SQLException, InterruptedException
{ HikariDataSource ds = new HikariDataSource();
ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=
"= true");

ds.setUsername("root");

// prepare data

Connection connection = ds.getConnection();
createDoctorTable(connection);
createDoctor(connection, 1, "Alice", true, 123);
createDoctor(connection, 2, "Bob", true, 123);
createDoctor(connection, 3, "Carol", false, 123);

Semaphore txn1Pass = new Semaphore(0);
CountDownLatch countDownLatch = new CountDownLatch(2);
ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() ->
{ askForLeave(ds, txni1Pass, 1,
1); countDownLatch.countDown();
1}

threadPool.execute(() -> {
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askForLeave(ds, txn1Pass, 2, 2);
countDownLatch.countDown();
s

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 (?, ?, ?, ?)"
=)
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 ? " oo+ /% txn #{txn_id} */ ";
connection.createStatement().executeUpdate(comment + "BEGIN");

// Txn 1 should be waiting until txn 2 is done.

if (txnID == 1) {
txn1Pass.acquire();

PreparedStatement currentOnCallQuery = connection.prepareStatement(comment +
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"SELECT COUNT(*) AS “count® FROM “doctors’™ WHERE ‘on_call® = ? AND °
"> shift_id® = ?"
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setInt(2, 123);
ResultSet res = currentOnCallQuery.executeQuery();

if (!'res.next()) {
throw new RuntimeException("error query");
} else {
int count = res.getInt("count");
if (count >= 2) {
// If current on-call doctor has 2 or more, this doctor can leave
PreparedStatement insert = connection.prepareStatement( comment +
"UPDATE “doctors™ SET “on_call® = ? WHERE “id" = ? AND ‘shift_id’
=)
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();
}

} catch (SQLException e)

{ e.printStackTrace();

¥
¥
¥
fEcolang R, H%, HER—NTHTERBESHNIEB, MERSUTRB:
Hpackage main
import (

289



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

"database/sql"
n 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)
{ err := prepareData(db)
if err != nil {
panic(err)

waitingChan, waitGroup := make(chan bool), sync.WaitGroup{}

waitGroup.Add(1)
go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 1, 1)
if err != nil {
panic(err)

YO
waitGroup.Add(1)

go func() {
defer waitGroup.Done()
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err = askForLeave(db, waitingChan, 2, 2)
if err != nil {
panic(err)

O

waitGroup.Wait()

func askForLeave(db *sql.DB, waitingChan chan bool, goroutineID, doctorID int) error
{ txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutinelD != 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

}
rows.Close()
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if count < 2 {
return fmt.Errorf("at least one doctor is on call")

¥
shift := "UPDATE ‘doctors® SET ‘on_call® = ? WHERE ‘id" =
_, err = txn.Exec(shift, false, doctorID, 123)
if err == nil {
fmt.Println(txnComment + shift + " successful")
¥
return err

err = txnFunc()
if err == nil {
txn.Commit()
fmt.Println("[runTxn] commit success")
} else {
txn.Rollback()
fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)

// Txn 2 is done. Let txn 1 run again.
if goroutineID == 2 {
waitingChan <- true

return nil

func prepareData(db *sql.DB) error
{ err := createDoctorTable(db)
if err != nil
{ return err

err = createDoctor(db, 1, "Alice", true, 123)

if err != nil {
return err
}
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {
return err
}
err = createDoctor(db, 3, "Carol", false, 123)
if err != nil {
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return err

}

return nil

func createDoctorTable(db *sql.DB) error {
_, err := db.Exec("CREATE TABLE IF NOT EXISTS ‘“doctors™ (" +
" “id® int(11) NOT NULL,"™ +
" ‘name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id™)," +
" KEY “idx_shift_id® ( shift_id )" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")
return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
_, err := db.Exec("INSERT INTO ‘doctors”™ ('id’, ‘name’, ‘on_call’, ‘shift_id") VALUES (?, ?,
=2, )",
id, name, onCall, shiftID)

return err

sQL HiE:

/* 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

ITER:

mysql> SELECT * FROM doctors;
B U | ——
| id | name | on_call | shift_id |
B U | ——
| 1] Alice | 0 | 123 |
| 2 | Bob | 0 | 123 |
| 3 | Carol | 0 | 123 |
B s s R e o

293



P PingCAP

ERANESH, NVAEERERRER NN EMELIEEEY; NREMNE, EMEBRE—RBELIUEZS
AR, HTFEIREFERREBRS, MEEENRE 2, FIUANESEHAT —IMNER, Aice EFECSH
IBRAYET, M Bob il T —HMERE, MANEBSEHMINERT, MESEEELENT, ERTELE—R
ELEEVINER, TE(GIFAB (Designing Data-Intensive Application) ) 5iBH T SEFR & ERYE A

)

}

I begin transaction

currently_on_call = ( Alice  true
select count(*) from doctors Bob true
where on_call = true Carol false

and shift_id = 1234

Y ° .
(5 commit transaction

Alice:

name on_call

Now currently_on_call =2

& if (currently_on_call >=2) {

update doctors .

set on_call =false
where name ="Alice’

and shift_id = 1234

Bob

name on_call

Alice false
Bob false

Carol false

Bob:
i begin transaction

currently_on_call = (
select count(¥) from doctors
where on_call = true
and shift_id = 1234

)

Now currently_on_call =2

& if (currently_on_call >=2) {
update doctors
set on_call =false
where name ='Bob’
and shift_id = 1234
}

4 . .
E) commit transaction

MEERCRBITER, {FF SELECT FOR UPDATE KT RS Rt o)&R

16: Write Skew

Java F{8EF SELECT FOR UPDATE K52 IR S {m#He] AR EIaN T :

package com.pingcap.txn.write.skew;

import com.zaxxer.hikari.HikariDataSource;

import java.sql.Connection;

import java

import java.
import java.

import java
import java
import java

.sql.PreparedStatement;

sql.ResultSet;
sql.SQLException;

.util.concurrent.CountDownlLatch;
.util.concurrent.ExecutorService;
.util.concurrent.Executors;
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import java.util.concurrent.Semaphore;

public class EffectWriteSkew {
public static void main(String[] args) throws SQLException, InterruptedException
{ HikariDataSource ds = new HikariDataSource();
ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=
' true");
ds.setUsername("root");

// prepare data

Connection connection = ds.getConnection();
createDoctorTable(connection);
createDoctor(connection, 1, "Alice", true, 123);
createDoctor(connection, 2, "Bob", true, 123);
createDoctor(connection, 3, "Carol", false, 123);

Semaphore txn1Pass = new Semaphore(0);
CountDownLatch countDownLatch = new CountDownLatch(2);
ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() ->
{ askForlLeave(ds, txn1Pass, 1,
1); countDownLatch.countDown();

2

threadPool.execute(() ->
{ askForlLeave(ds, txn1Pass, 2,
2); countDownlLatch.countDown();
IO K

countDownLatch.await();

public static void createDoctorTable(Connection connection) throws SQLException
{ connection.createStatement().executeUpdate("CREATE TABLE “doctors’™ (" +
" “id® int(11) NOT NULL," +
" ‘name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id*)," +
" KEY “idx_shift_id" (“shift_id")" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin");

public static void createDoctor(Connection connection, Integer id, String name, Boolean
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'~ onCall, Integer shiftID) throws SQLException
{ PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘doctors’ ('id’, ‘name’, ‘on_call’, ‘shift_id') VALUES (?, ?, ?, ?)"
=)
insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);
insert.executeUpdate();

public static void askForlLeave(HikariDataSource ds, Semaphore txn1Pass, Integer txnID,
' Integer doctorID) {
try(Connection connection = ds.getConnection())
{ try {
connection.setAutoCommit(false);

String comment = txnID == 2 ? " "o o /% txn #{txn_id} */ ";

connection.createStatement().executeUpdate(comment + "BEGIN");

// Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {
txn1Pass.acquire();

PreparedStatement currentOnCallQuery = connection.prepareStatement(comment +
"SELECT COUNT(*) AS ‘count® FROM “doctors”® WHERE ‘on_call® = ? AND °
' shift_id® = ? FOR UPDATE");
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setInt(2, 123);
ResultSet res = currentOnCallQuery.executeQuery();

if (!'res.next()) {
throw new RuntimeException("error query");
} else {
int count = res.getInt("count");
if (count >= 2) {
// If current on-call doctor has 2 or more, this doctor can leave
PreparedStatement insert = connection.prepareStatement( comment +
"UPDATE ‘doctors”™ SET ‘on_call® = ? WHERE “id® = ? AND ‘shift_id"
— =),
insert.setBoolean(1, false);
insert.setInt(2, doctorID);
insert.setInt(3, 123);
insert.executeUpdate();
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connection.commit();
} else {
throw new RuntimeException("At least one doctor is on call");

// Txn 2 is done. Let txn 1 run again.
if (txnID == 2) {
txn1Pass.release();

}

} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();

}

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

Golang FR{$EF SELECT FOR UPDATE K52 ARE fmft ol @AY RAIGN T :

package main

import (
"database/sql"
"fmt"
"sync"

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

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

func main() {
openDB("mysql", "root:@tcp(127.0.0.1:4000)/test", func(db *sql.DB)
{ writeSkew(db)

D)

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB))
{ db, err := sql.Open(driverName, dataSourceName)
if err != nil
{ panic(err)
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¥
defer db.Close()

runnable(db)

func writeSkew(db *sql.DB)
{ err := prepareData(db)
if err != nil {
panic(err)

waitingChan, waitGroup := make(chan bool), sync.WaitGroup{}

waitGroup.Add(1)
go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 1, 1)
if err != nil {
panic(err)

O

waitGroup.Add(1)
go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 2, 2)
if err != nil {
panic(err)

O

waitGroup.Wait()

func askForLeave(db *sql.DB, waitingChan chan bool, goroutineID, doctorID int) error
{ txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutinelID != 1 {
txnComment = "\t" + txnComment

txn, err := util.TiDBSqlBegin(db, true)
if err != nil {
return err

298



P PingCAP
fmt.Println(txnComment + "start txn")

// Txn 1 should be waiting until txn 2 is done.
if goroutineID == 1 {
<-waitingChan

txnFunc := func() error {

queryCurrentOnCall := "SELECT COUNT(*) AS “count’ FROM ‘doctors’ WHERE ‘on_call® = ? AND
'— “shift_id' = ?"

rows, err := txn.Query(queryCurrentOnCall, true, 123)

if err != nil {
return err

}

defer rows.Close()

fmt.Println(txnComment + queryCurrentOnCall + " successful")

count := 0
if rows.Next() {
err = rows.Scan(&count)
if err != nil {
return err

}

rows.Close()

if count < 2 {
return fmt.Errorf("at least one doctor is on call")

shift := "UPDATE “doctors”® SET ‘on_call® = ? WHERE ‘id’ = ? AND ‘shift_id" = ?"
_, err = txn.Exec(shift, false, doctorID, 123)
if err == nil {
fmt.Println(txnComment + shift + " successful")
¥

return err

err = txnFunc()
if err == nil {
txn.Commit()
fmt.Println("[runTxn] commit success")
} else {
txn.Rollback()
fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)
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// Txn 2 is done. Let txn 1 run again.
if goroutineID == 2 {
waitingChan <- true

return nil

func prepareData(db *sql.DB) error
{ err := createDoctorTable(db)
if err !=nil
{ return err

err = createDoctor(db, 1, "Alice", true, 123)
if err != nil {
return err

¥
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {
return err
¥
err = createDoctor(db, 3, "Carol", false, 123)
if err != nil {
return err
}

return nil

func createDoctorTable(db *sql.DB) error {
_, err := db.Exec("CREATE TABLE IF NOT EXISTS ‘“doctors’ (" +
" “id® int(11) NOT NULL," +
" “name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY ("id")," +
" KEY “idx_shift_id® ('shift_id )" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")
return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
_, err := db.Exec("INSERT INTO ‘doctors” ('id’, ‘name’, ‘on_call’, ‘shift_id") VALUES (?, ?,
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id, name, onCall, shiftID)
return err

P PingCAP

sQLBE:

/* txn 1 */ BEGIN
/* txn 2 */ BEGIN

/* txn 2 */ SELECT COUNT(*) AS ‘count’® FROM “doctors’ WHERE on_call = 1 AND ‘shift_id® = 123

'~ FOR UPDATE

/* txn 2 */ UPDATE ‘doctors® SET on_call = 0 WHERE 'i

/* 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

=2 AND “shift_id®

123

RITER

mysql> SELECT * FROM doctors;

B g S —
| id | name | on_call | shift_id |
B g S —
| 1] Alice | 1] 123 |
| 2 ] Bob | 0 | 123 |
| 3| Carol | 0 | 123 |
L

8.3.4 ¥ savepoint FIFRES S5

Spring S2$5HY PROPAGATION_NESTED fRIBI1TARBI— MREMES, ERENSEZZ MBI —1NFE

%, RESBSHBRSIER— savepoint, MRBEFSHITEAM, BESZES

ESRINEFSH—E, ENSEIIETSRRIMN—ERER, TEROIBRTT savepoint Hlil:

RE| savepoint FIRZS, HRE

mysql>
mysql>
mysql>
mysql>
mysql>
mysql>
mysql>
mysql>

BEGIN;

INSERT INTO T2 VALUES(100);
SAVEPOINT svp1;

INSERT INTO T2 VALUES(200);
ROLLBACK TO SAVEPOINT svp1;
RELEASE SAVEPOINT svp1;
COMMIT;

SELECT * FROM T2;
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+ e + ‘

EE:
TiDB M v6.2.0 ht & FF 98 32 #F savepoint §F M, It 1€ F v6.2.0 hk & Y TiDB | XX 33

PROPAGATION_NESTED fE1&1T, ET Java Spring MEZSRIN FAANER{E T PROPAGATION_NESTED &
B1Th, EZENAREHIAE, BHRESSHIZERIR,

835 KESZPRH

EAXFENREMRFISESHIK/N, ToBWENESZHAKNERE, XEMREIZRE v /EH, RRE QL EZEIE,
EERRIE—ITEIREEMEE A— kventry, B2 —NR5|, HEIM— kentry, FTLUXANBRHIRRTE sqL &
HZ:

- RABITIEREB = 120MB (TiDB v5.0 KB SBIIRAE] 1@ 1T tidb-server EEE N performance. txn-entry-
'~ size-limit 1A%, {EFTiDBv5.0 FIARAZIFIRITHE R 6MB)

- IENRXBENEZEBER 1068 (TiDBv4.0 KB ShRAF] @ 1T tidb-server EEIN per formance. txn-total
" -size-limit iH%&, {KTFTiDB v4.0 MR ASZIZHNERENESZEE ) 100MB) ,

RHINEE, RRERXNREEZITHORS, TEBERBSHMITEIER, Tis MLRIGURISENIM key HIFFH,
TEERMER, JTEMERIAZIRM, BINE 100 ~ 500 1 TEA—TES,

8.3.6 EENIEIIAY SELECT FOR UPDATE iBA) NA S

B &332 T HY SELECT FOR UPDATE HRIAS NG, MR TEAR:
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17: TiDB RAYIE A

XEEHME mysqL RFESHIH T,
B LA A 2 208 BEGIN; commIT; fER1Z(0)H,

8.4 ESHIRAIE
RENFFERAES I EERIBRIRE IR IEDE,

8.4.1 %

MRNAREFER TEHRE, 7RISR T JEwin):

ERROR 1213: Deadlock found when trying to get lock; try restarting transaction

HEANRUENES, WABEEHENARRELEBNBIEE AINBIEA—2, EREFEFEFEIE,
eI “TEHI” . X E BAbookshop ELHEEE AT books TR AR GIERIEH!:

5548 books TRHAG A 2 REUE:

INSERT INTO books (id, title, stock, published_at) VALUES (1, 'book-1', 10, now()), (2, 'book-2'

!

l

— 10, now());

fEmioB EWMESRANT, B2 MNEFRDBAITUTERD, MBRTEH:
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UPDATE books SET stock=stock-1 WHERE id=1;
UPDATE books SET stock=stock-1 WHERE id=2;
UPDATE books SET stock=stock-1 WHERE id=2; - 1T #PEZEE
UPDATE books SET stock=stock-1 WHERE id=1; - i8%l] Deadlock £& 1%

&P in-8 B2ISE ARG, TioB RED) ROLLBACK F P im-8 HEVESS, AREFIE-APWE id=2 BRIFHM
SWITRIN, BT countt BIRI TR RIS SiRTE,

8.4.1.1 FMRRFR1: WRIEH

ATHRREFERIFIMEE, PIIBT AR ZBENE schema 11T, RENNEAE@ERIES, FI90_ L@
~IF, MREFiE-8 hIIEFin-A ARENWENE, ENERLE id=1 B, BX id=2 BB, #MeJAER
TEBIT

E Pl -A EF i -B

BEGIN;
BEGIN;
UPDATE books SET stock=stock-1 WHERE id=1;
UPDATE books SET stock=stock-1 WHERE id=1; - FIITRHFAE, HEZATMEBEHENIT
UPDATE books SET stock=stock-1 WHERE id=2;
UPDATE books SET stock=stock-1 WHERE id=2;
COMMLIT;
COMMLIT;

HEEEMA 1 FsLBX 2 AR, thEEBRIED, MARITHNEES:

UPDATE books SET stock=stock-1 WHERE id IN (1, 2);

8412 BRIRAZR2: H/INEZKE

MRFBRGPER—TRMNES, theERRED,. EFENEGNE, FSHNERXNNTEMEE LIRESE
E%O

84.13 RRRAR3: FHFRMES
RMESEAT, HASBEHI0ME, ENBREEN ERAMESELRENEIRZLE, BEAREIRBEIN
AimEIRFIE IR IE,

8414 FRRAR4: ER
FUNEREEPIRRIAE, ERRARBPINAEIREEN], BEAEIRZENNARERFERGE,
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8.42 NAREIRNFHIRAIE

RErTios RAJEEHS mysqL RE, BESHARAENIMRSER TRELEER, HRZ—MEFSIREL

FF & & RS SIEE RS Adapter F1 orm &2 A MysqQL F oracle EEGREIREEFEFIN, EXLHBIERE
B, BRBOEIARBRANKY, BUEAFREING, WFXEE R, SRZEBE, EMNSEHER
e, EAXEXERREEFREWAFENNRE,

5 wysqu FERBIREREIRZ, EriosF, MRRAFMESER, BEHRRREREN, FEEECHN
R ZZERRIMNYLGIRGIEEXNRE,

FEHEIZEM python BIHRIBRR TUASIINAEFRNER, EREREINNIZFEL orv REIMSKE
HAIEZE, RALRTUAEFRIZESSIMNERER,

a2, BMEIRZEYIN:

- WNREMEBILAFIRELCAR max_retries PRI, MHHEIR
- ERA try ... catch ... IBAIFIR SQLAITRE, HBF TEHXLEHRMATEARER, BFHEHER
MHEITER, FRERESE: HIRWDSHEIZHL
- Error 8002: can not retry select for update statement: SELECT FOR UPDATE 5 N\ PSR 4,

- Error 8022: Error: KV error safe to retry: BB IERZEMIREE.

- Error 8028: Information schema is changed during the execution of the statement: 3% HY
Schema ZEMIEIIFERL T DL BE, SREFRRWNMRE.

- Error 9007: Write conflict: E5MEIRE, —MEXRATMNESZENN, SAESHNE—1TH
BHITIENAB RIS R,

o« T try BREETRAERE commIT IR3RE S5 :

while True:
n++
if n == max_retries:
raise("did not succeed within #{n} retries")
try:
connection.execute("your sql statement here")
connection.exec('COMMIT")
break
catch error:
if (error.code != "9007" &% error.code != "8028" && error.code != "8002" && error.code !=
‘— "8022"):
raise error
else:
connection.exec('ROLLBACK")

# Capture the error types that require application-side retry,

# wait for a short period of time,

# and exponentially increase the wait time for each transaction failure
sleep_ms = int(((1.5 ** n) + rand) * 100)

sleep(sleep_ms) # make sure your sleep() takes milliseconds
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xR

WMNRIFEEBR Error 9007: Write conflict FHiR, REJREEE M — TG IRAY Schema 1&1T
FMEPUBEFEURE, HEPROBREFM T BB R SR, XTI EMFBRES MR, &
£ETiDB BP0 BRLIE,

843 IFEFIFIZ
+ TiDB ;A5 o] FALIE

- FMESRETEERXREIEHE

9 i1t sqL thEE

I

9.1 g,
AREABTHEIR T UMAIETOB LMK soL EBRAVEEE, R TIRSEFAIMERE, ReTUUMAUATAEAF:

- sQLMEREIRL,

+ Schema igit: RIBIRAIMS LR, ATEHREZPRJERMRR, (RAIEFERE Schema i
—LEEE,

9.1.1 sqQLtEEEIRR
A TAL squiEAMIMEEEELF, PJRAETERATRM:

- PENBIERL BT, RFERPBFEENRE, BREES RIKIE.

- EFASEMZRS|, WF sqL A wHERE FRIFHY coumn, BERIEBMENZRS|, BUXERE—INLRA
miER), MEERRE,

- ERAEERoin KB, RIBFEWPZIROKNNORERN, ERETEN N REBRERERE, —RIF
ST, TiDB Y cost-based L33 = HANE R R METjoin KB, BELVHIERAT, B FINIEEoin £EA]
BERET,

- ERSENTFESIZE, XWToue Mowr BEXREBMTE, HEEEMTAsh E105|Z, BERMUSEHAP

&if,

9.1.2 Schema iﬁi‘l‘

NRBHEsoL M EE LIRS EATZRFRIFAIMERE, (RAJEER B ERRY Schema IR THAI IR IZEREY,
SRARIRE T LA T (B :

- BENR, XRTWNAEMFMBRES AR, HSET08 HH5 0] E,
- R, RTUPTEMMBERRS, FSB 08 (o fALiE,
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913 MHEEFHIE
« SQLIEREIRAL,
9.2 SqQLMEREIAML
KENBENR sQL IR, RIEE TS sQL ITIENE IWAERE,

921 EETIF
EHEZAL, RETLAELT tiup demo A3 S ARBIZIE:

tiup demo bookshop prepare --books 1000000 --host 127.0.0.1 --port 4000

8§f A TIDB Cloud B9 import TNEES A TRFS/ES IFHIRPILIE,

922 [O)fR: R

BERRENNREMZ sSELECT IBRRITRERAME, NEBERA TAEENRSI
HETAMEERHEFA LR IFHIIMNKRRPERLVETH, BERRSRENIEEE

SELECT * FROM books WHERE title = 'Marian Yost';

R R R R R i e —— +
| id | title | type | published_at | stock | price |
R R B R B B R +
| 65670536 | Marian Yost | Arts | 1950-04-09 06:28:58 | 542 | 435 o1 |
| 1164070689 | Marian Yost | Education & Reference | 1916-05-27 12:15:35 | 216 | 328.18 |
| 1414277591 | Marian Yost | Arts | 1932-06-15 09:18:14 | 303 | 496.52 |
| 2305318593 | Marian Yost | Arts | 2000-08-15 19:40:58 | 398 | 402.90 |
| 2638226326 | Marian Yost | Sports | 1952-04-02 12:40:37 | 191 | 174.64 |
R R B R B B R +

5 rows in set
Time: 0.582s

B UAfEF EXPLAIN REBFXNEEIIRHITITR, BEATLBBXARE:

EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';

+ -
L o ____ SR Fom e Sy +
I
N
id estRows task access object operator info
] p
14) |
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.
e eeeeaoo-- ommmmmmmmmo Fommmmmmmmo Fommmmmmmmmmmm o +
"
| TableReader_7 | 1.27 | root | | data:Selection_6
— |
| L—selection_6 | 1.27 | cop[tikv] | | eq(bookshop.books.title, "
' Marian Yost")
| L—TableFullScan_5 | 1000000.00 | cop[tikv] | table:books | keep order:false
— |
.
L o ____ SR SR Sy +
N

MIITIFXIA A TableFullscan_5 FJLAB 1, TiDBIFAITER books TR RN, AENWE—1TEFIET title B
BFREBSAM, TableFullscan_5 B estRows {BF7 1000000.00, BB EIHIXMNLRAMEAIIH 1000000.00 1T
R,

FZ KT expLAIN BUERNEA, BILAFEE Hexpian BEEHITITHE,

9221 BRRAE: ERARSITIREIE
ATINE EERIEE, BTBATE books. title FIBIE—NEE]:

CREATE INDEX title_idx ON books (title);
MEBRITENEBRERES:
SELECT * FROM books WHERE title = 'Marian Yost';
o - R et F e e - R i R F o +
| id | title | type | published_at | stock | price |
o - R et F e e - R i R F o +
| 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 |
o Fomm e o R R Fomm oo [ — +
5 rows in set
Time: 0.007s
BICAER EXPLAIN REBRXANEWHIAITIT, BEAHTLABRERT :
EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';
S R
s + + + +
N
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| id | estRows | task access object |

'~ operator info |

— + + + +
N
| IndexLookUp_10 | 1.27 | root | |
- |
F—1IndexRangeScan_8(Build) | 1.27 | cop[tikv] | table:books, index:title_idx(title) | range
' :["Marian Yost","Marian Yost"], keep order:false |
| L—TableRowIDScan_9(Probe) | 1.27 | cop[tikv] | table:books | keep

'~ order:false |

M7 XA A IndexLookUp_10 | —IL‘)\’EH:I' TiDB BB RG] title_idx REBEIE, H estRows B9 1.27,
BB ATt R 13 1. 27 1T8UE, mim/NFZE1£ 7RI/ 1000000.00 1TEIE,

IndexLookUp_10 FITIT XIBYITIRIZR o FindexRangeScan_8 EF1BIT title_idx ZSIIRENFFERMHFHIZESIE
&, PAJS TableRowIDScan 9 FE B HE 22 5| £3E BB E AYRow ID B RE AN A1 TEUIE.

BZXxTFTioB FUTITRIBIAZR, vILBAIEDB M TiHRIEE N,

9222 MRERFAIR: ERARSIERBIE

ERRAETR, FEXIZNRIER, BEOREEWNAITHRIE, BNRRSIBIEFEST sLEBRE
MFBER, MrAINEZOREBDINMTR,

PIINTEERF, (RFEZRE title EIBFTNRY price:

SELECT title, price FROM books WHERE title = 'Marian Yost';

B e

+

| title | price |
e e
| Marian Yost | 435.01 |
| Marian Yost | 328.18 |
| Marian Yost | 496.52 |
| | 402.90 |
| | 174.64 |

e S o

Marian Yost
Marian Yost

5 rows in set
Time: 0.007s

MTFERS| title_idx (NEBE title FIKMER, FTATOB ERFEZLRMWRSIKIE, ABEREN price HiE:

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';
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+- -
- + + + +
N

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

+- -
[N + + + +
N

| IndexLookUp_10 | 1.27 | root | |
l_) |

| F-IndexRangeScan_S(Build) | 1.27 | cop[tikv] | table:books, index:title_idx(title) | range
' :["Marian Yost","Marian Yost"], keep order:false |

| L—TableRowIDScan_9(Probe) | 1.27 | cop[tikv] | table:books | keep
‘- order:false |

+o
[N + + + +
N

PR title_idx 25|, FHTE—1 title_price_idx Z5]:

ALTER TABLE books DROP INDEX title_idx;

CREATE INDEX title_price_idx ON books (title, price);

WTE, price BURBCARFMEEZRS| title_price_idx AT, FIATFTEEEXERRZRESIKIE, TELOREE
T, MRS BEHUMBSRESI:

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';

| id | estRows | task | access object

'~ operator info

.
Ty oo [ S R g g g
s

| IndexReader_6 | 1.27 | root | |
'~ index:IndexRangeScan_5 |

| L—1IndexRangeScan_5 | 1.27 | cop[tikv] | table:books, index:title_price_idx(title, price)
'~ range:["Marian Yost","Marian Yost"], keep order:false

oo
. I e e o o oo o
—

e XSRS TINEEIE SRR
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SELECT title, price FROM books WHERE title = 'Marian Yost';

B e

+

| title | price |
T T —
174.64 |

328.18 |

Marian Yost | 402.90 |

I

I

Marian Yost |
|
I
Marian Yost | 435.01
I
+

I
| Marian Yost
I
I

| Marian Yost | 496.52

5 rows in set
Time: 0.004s

HFEEMRATESAELXANE, MR title_price_idx ZE5l,

ALTER TABLE books DROP INDEX title_price_idx;

9223 RRRAR: FHIFEEBRIUE

MRE P EATRTIRBUE, IREMWRITREZRIEER, IR books ERRESG id, (£MAF] id R
EnEE:

SELECT * FROM books WHERE id = 896;

Foeeaa R i Fo e e - - Fo e e - e R e +
| id | title | type | published_at | stock | price |
[ S e i Fomm oo [ S — +
| 896 | Kathryne Doyle | Science & Technology | 1969-03-18 01:34:15 | 468 | 281.32 |
Foeeaa R i Fo e e - - Fo e e - e R e +

1 row in set
Time: 0.004s

{EF9 EXPLAIN BZERITIHXI:

EXPLAIN SELECT * FROM books WHERE id = 896;

S [ [ i + +
| id | estRows | task | access object | operator info |
Fom e - - et Feomm - R ettt + +
| Point_Get_1 | 1.00 | root | table:books | handle:896 |
S [ [ i + +

Point Get, X#B “RE" , ERNMITEREHIEER,
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923 EEFEMoin ITITXI

M join ERRIRITIHX,

924 IEFFIE

« {E A EXPLAIN RIS ITIT R,
- FHexplaN BEZE S| BRI ITITX,

93 MEERMRIELE
RER/NBEEAToB BEEN— LRESK,

9.3.1 DMLER{ESCHE;

A TGN 4B TiDB BY DML B BT R B A R A SK %

9311 (ERARMERSITRURERE
HEZENSITRURN, HEFEERED soL Z1TRIEIES:

INSERT INTO t VALUES (1, 'a'), (2, 'b"), (3, 'c');

DELETE FROM t WHERE id IN (1, 2, 3);

NMEFERZ A sqL BITRURRIIER:

INSERT INTO t VALUES (1, 'a
INSERT INTO t VALUES (2, 'b'
INSERT INTO t VALUES (3, 'c

BN
)i
)i
DELETE FROM t WHERE id

DELETE FROM t WHERE id
DELETE FROM t WHERE id

[T
W oo =

9.3.1.2 {55 PREPARE
WHEEZ RMITE/ sqLiEAIAT, HEFF{EA PREPARE 1E6]), AJLAEREES BT sqL B XM,
7E Golang I {# F PREPARE 1BH]:

func BatchInsert(db *sql.DB) error {
stmt, err := db.Prepare("INSERT INTO t (id) VALUES (?), (?), (2), (?), (")
if err !=nil
{ return err
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for i := 0; 1 <1000; i +=5 {
values := [Jinterface{}{i, 1 + 1, i + 2, i + 3, i + 4}
_, err = stmt.Exec(values...)
if err != nil {
return err

)
return nil

1E Java F{&EFH PREPARE 1E6]:

public void batchInsert(Connection connection) throws SQLException
{ PreparedStatement statement = connection.prepareStatement(
"INSERT INTO "t (°id’) VALUES (?), (?), (?), (?), (M)");
for (int i = 0; i < 1000; i ++)
{ statement.setInt(i % 5 + 1, 1i);

if (1 %5 ==4) {
statement.executeUpdate();

= + Python FR{E A PREPARE IBAIAY, HAEEZEENIEE, EMRERASHILERRN, mysqlclient %5 priver ¥ Boh%%
RAITITR,

EEANEEENIT PrePARE 1BR], BUHNERSHITHER,

93.1.3 WRENAVENEE
MIEME, AELRZH seLecT ~ROFTLATIAIEIE, TEERZEXAY:

SELECT * FROM books WHERE title = 'Marian Yost';

MiZXNERFENIER, FIU0:

SELECT title, price FROM books WHERE title = 'Marian Yost';

9314 (ERMENR
UBEMRABIOMIE, EEERMENE, NG

93.1.5 {ERMEEH
HEZFMASMEIEN, HEERIEFEH, WEFH
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9.3.1.6 {EF TRUNCATE iBA)IXES DELETE 2FREUE
HEEMR— N REIBFTEEIER, H#EFF(ER TRUNCATE 1BA):

TRUNCATE TABLE t;

R DELETE 2RI

DELETE FROM t;

9.3.2 DDLER{ESCE:

BATFIZ A B {E A Tios B poL B TS R B SR {E SR,
9321 FROEFMREESEK

DI IR R OB TR,

933 ZRIIMRESK

MZES|RERK,

9331 RIIRSIMEEERIES

TiDB ZIFTEL R INZRS [#RE, PIiBIE ADD INDEX BY, CREATE INDEX SERYERS|IRINIRIE, RINZES|IAEEERT
HEERIEE, PILUBTIEN TEMNARAATERIEE poL IR1F re-organize MERHFHITE SEIEZES|FV ML
2R/

* tidb_ddl_reorg_worker_cnt
* tidb_ddl_reorg_batch_size

AT RO SHIRM, HRNRSIWEINERRLEBIRT, SRMNRSIVBERINERERGEH, =E
5% EOHAERBXEN, ATNESIER DREERIMERINERS]:

SET @@global.tidb_ddl_reorg_worker_cnt = 16;
SET @@global.tidb_ddl_reorg_batch_size = 4096;

LRINZESIRERN B RFIMESAEE T ( 1S UPDATE, INSERT F DELETE ) B, AR LIAEE ISR FINE
B WK, FEEELHNEHRK; RRNEZSIEFHTERTANMEIR, ESZ2ERKMETEAEETMN, Lt
BIE/) BAEE & SRk e FNTE LR SRS s :

SET @@global.tidb_ddl_reorg_worker_cnt = 4;
SET @@global.tidb_ddl_reorg_batch_size = 128;

93.4 EHE Mz

RTFUMEEMIMBRESZ PR, EFESEi0s M50 FAE,
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93,5 Java BUBRENAFAREFREK
TiDB BRIESEEK R Y () Java BUIREN AT &IERE,

9351 IHEFHIE

9.4 ZES|FRIESEHK

RESNAET0B PEARSIN—ERERK,

941 ERTF
ARERNBEEHbookshop BIEEEFRY books FRAE JR1l,

CREATE TABLE “books™ (
*id® bigint(20) AUTO_RANDOM NOT NULL,
“title® varchar(100) NOT NULL,
“type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
' & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at® datetime NOT NULL,
“stock® int(11) DEFAULT '0',
‘price’ decimal(15,2) DEFAULT '0.0°',
PRIMARY KEY (°id*) CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

942 BIERSIMRES K

- BUMEEEANBENABEIINEASRS, XMMAMKRITEMAESZSIMIL (covering index
optimization), TEE=ZR5IALIHES TiDB BJMERERS| LBRZEWMENMBERIE, SJUKEREHA
MEBE.

- BREBMEAFTEN LR, BRN_RR3|EMNRER, EREIEME—1R5IZHEIFRL,
BIBN—ARE|, EEA—FREBNEER, MEEIMIE— Keyvalue, FIBARSIHZ, BAME, #8
FEEABK, BILSHRSIBIEMALERETIE, FEFSENRIIZREMLEE. ARSI
ARSI,

- RIBEANUSHESEIZSENRS, RV ELFENERTFZAIINIILIRERS], BNRRSMEE
THER/IMERLESEIEZRS]:

- XTELERKRHT, @ER5IERERLVLIRENITHR, AINEFEANSHIESEX—5 L
BIZRS|, ENEFEANMERIX—7 EIZRS],
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- BENEWEGN, TTERAS RS, TESEEIESERGMNIINEHESESIMAIE, XBEZ
— N7, BRISEAESIERSE SELECT * FROM t where c1 = 10 and c2 = 100 and c3 > 10, BB4A
BILABEEIIHEES| Index cidx (c1, c2, c3), EHFFUAERZEHMEH —NRES|IFISHIT
Scan,

- BERBEXN_RFRS|R, HEFREELBSNALRNRGEBIE, MRMHASHALGEHEMNY
wmRIE, AIBBRIIGREIE,

943 {ERARSIMRESK
- BYRSINENR AN TINRER, AUBHERRSIEE—LERPHRA L, MR—ARFITIWEM
EREAAT, BPEIRSIZREEXY, BHERXSERS
- EREERSIN, FEREREZANREN,
FIUNEZTEDY title, published_at EHTE—NMATZESIZRS]:

CREATE INDEX title_published_at_idx ON books (title, published_at);

TEXNEBKRAGER LXMESRS:

SELECT * FROM books WHERE title = 'database';

ETEXNERBRTRIBEHESRSIPREAEIINFEGS, FULEERAESRS:

SELECT * FROM books WHERE published_at = '2018-08-18 21:42:08";

- EEMFRGPERRSIIWERFRMGE, REERSIPILMIHE, R, SELBERNEE, 28X
MBI AERIZRS],

PIgNMRRIRFERY (B) 2L BLAYF published_at EHTE—ES]:

CREATE INDEX published_at_idx ON books (published_at);

(BN EEIRRILIEMER published_at FHIZS|RY:

SELECT * FROM books WHERE YEAR(published_at)=2022;

AR FTEER, BRAERSIF LIMERKITEE, BRI published_at LHYZRSI:

SELECT * FROM books WHERE published_at >= '2022-01-01" AND published_at < '2023-01-01";

R AMERRANERS|, FIENTERFMAHEY YEAR(published_at) BIE—MNRIATNES]:

CREATE INDEX published_year_idx ON books ((YEAR(published_at)));

sz,

SR JGiBIL SELECT * FROM books WHERE YEAR(published_at)=2022; ZiBFiAE(E FApublished_year_idx &
SIRIMEERT,

A
RAX RS Bai2Tios ML FH, EEETBEENETHBRARNES M, #15
LA ERIAN RS,
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- REFERBESRS, NR5IIEZEWI, BRER sttt » ERMAIINIER.
BINTEERNRFRAEZERS| title_published_at_idx BB IRENE 1BFRIEIHE :

SELECT title, published_at FROM books WHERE title = 'database';

ETEEREARAREALHESERS| (title, published_at), {BRZB—MEIREBIFRS|TIIEIE
SN, OREBIERBERSIBIERFENSIR (—MEERER), BIRPERBNITHIRIE.

SELECT * FROM books WHERE title = 'database';

- BRFMER 1=, NoT INBY, TEFERARS. fINTEERLEEREMFZS]:
SELECT * FROM books WHERE title != 'database';

- {ER LIKE RINRFMAR B 5k, WAAERRS. Al TEERLEERTMARS:

SELECT * FROM books WHERE title LIKE '%database’;

- HERFHBESANRSIFMEFER, BMRERAM—NES|I BRI, EEBBILES Hind SRIEFIEA
HERERXANES|, XU ERAAEBE IR IHER N ESE M 0B, EBES,
FIAITEEIRF, RIZES id 17 title LEBZBERS| id_idx Fl title_idx, {RENE id_idx FYITIE
MY, FAPTLATE sQL FR{ER USE INDEX Hint SRIEFIALILER(ER id_idx &5l

SELECT * FROM t USE INDEX(id_idx) WHERE id = 1 and title = ‘'database’;

- ERFRMAER N KA, RELENFREZINAEEBT 300 1, SURITRRIRE,

9.5 Hith{i{t
9.5.1 EGFRI{ERIIEIR
AEARABTENArios HAIFATVERIGEIRIN, RJeemRIER MRS %,

9.5.1.1 FEIGRENM

sl B 1A MIAYEIB L BN —BeaY, TiDB Y4F2THIG —MIsk AMIAVEUIE L BL 31 T5E R, BEHTHREN
BIEER, DOHITIBIAEE,

TiDB AR TSR BYEE RN M0 «

« MNR—NENFNSEERE NULL, EERBIERE NULL ( NULL T2 <= BELERIEERFRIM, 3F NuLL
<=> NULL, £E8RJ7 true, NEELER),

- MRLEFIEEPHIANSHBEFHE, WEBEIWERFABRHITEIR,

- MRBENSHE 2B, WEEIWERBERHEITIEER.

» MRASHFHITLEER, MWESEGEN D ZHFIF TR,

- NRER—PSHIE+THENE, NIRRT IS8, NRZ—INSHETHEIEBRE, WE
SHETHEMEHITLER, MRB—NESHEEZRE, WESHREZSEHITHHR.

- NRER—PSERTIMESTAMP B DATETIVE 5ll, H—NESHEREE, NENITIERZFIIGE 2R A
ETESA

- EFFMBEEMBAT, SHERIERNZSE (pousLe KA ) ELEREY,
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9512 FRRAEIIGIRIER
RS AT T AN ENRAE, BENARDS, HRESRBIARERH, KRmTFRmA
HEHAS

S

- BEEX

9.5.1.2.1 Z5|&kW

WNFERMG, accountid WERE, EHEIEEELA varchar, BITHITITRIFIN, Zsqu g4 TraUERIER, L&
ERRSI,

DESC SELECT * FROM “account® WHERE “account_id =6010000000009801;

— + + + +
—
| id | estRows | task | access object | operator info
— |
oo
’—) ________________________ t t t +
—
| TableReader_7 | 8000628000.00 | root | | data:Selection_6
- I
| 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
— |
*o- r
— + + + +
"

3 rows in set (0.00 sec)

BITERER : WA ERITIHHRIF, AIR cast BF-

95.1.22 FEEZEK

TR, FERa BFIBUREELA decimal(32,0), MIITIHRIRIAGAN, HILTRRTUSEAUEEIR, decimal FER
MF TR E EERIER Jadouble 2£8Y, T double KEVHIIEEIRE decimal &, HMTHEZERK, EX M case
B, ERL T TRt TEE 2 SMIERER IR,

DESC SELECT * FROM “t1° WHERE “a® BETWEEN '12123123' AND '1111222211111111200000";

D o e e e e e e e e e e e e e + . e o e e F o o o e e e e e e o e o o e e e e e e o2
I
—
| id | estRows | task access object | operator info
14) |
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— + + + +
N

| TableReader_7 | 0.80 | root | | data:Selection_6
I_) I

| L—selection_6 | 0.80 | cop[tikv] | | ge(cast(findpt.tl1.a),
' 1.2123123e+07), le(cast(findpt.t1.a), 1.1112222111111112e+21) |

| L—TableFullScan_5 | 1.00 | cop[tikv] | table:t1 | keep order:false, stats:pseudo
I_) |

+ -
N + + + +
’—>

3 rows in set (0.00 sec)

ETERER: MU ERITIHRIR, B0 cast EF.

SELECT * FROM “t1° WHERE ‘a’® BETWEEN '12123123" AND '1111222211111111200000";

1 row in set (0.01 sec)

BITHERER: U ERITHIL THIRER,

952 M—FIISEMAR
KEBNAE—FINSEMPAR, HEITEMME—D MFLEREEEEN,

9.5.2.1 BHiEgl

EIZ (auto_increment ) BAZHFRE MysqL tHiXAIroBMS BRI —FHEM, BT E ZEMHRERIERE R1Z
SIREBMRE, APAFERZIIME, ZINERERNICRIBNSEMER, FAMREE—1TE XS
Lpsth, BRIHRABULSEN, NARTEX—ITHIE, DRFEILTISSIHONEERER, B1E
HIMBEMRMEAET: BIBIIRERARAETFE, MBMNEHLRENBE, RRISABFENFIISHFE. B
FREMFAFHETMA, BPREENETBHETIRREFSISHRAENERFREE,

9.52.2 PRI ( Sequence)

FIR—MBIBENSR, NAEFRBTIERENFIRILAFERIBIFYE, MAERRAREHERXAN
FIMER— KR SIKRME, He]AMERARIEHITESZMMNT, REUXAMBFIES, KBFR
IBRLA—TFERERIERFIDEIE N, MTiDB v4.0 IRAFIAIR I FFITHEE, 1FBESE CREATE SEQUENCE,

319



B’ PingCAP

9.52.3 Z snowflake HZ

Snowflake & Twitter 2 HAV D AR ID £ R, HeiBSMSLM, BRITHREEER uid-generator F1ZE H]fY leaf,
N @ LA uid-generator {5l FFiiBA,

uid-generator A=Y AY 64 i 1D £5MY0TF :

| sign | delta seconds | worker node id | sequencs |

| 1bit | 28bits | 22bits | 13bits |

- sign: KEBER 14, BERo0, RAREMIVD AL IIEL,

+ deltaseconds: BRI\ 28 fil, ZHRFIAT[E], RRAENFENMZATEIER BRI “2016-05-20" ) FIBE(E, B
fiiFy, 28 iImB eIz 87 &,

- worker nodeid: BAIA 22{iZ, FTRNES id, BEENAREFEEZEBNNN—NEPNIID £/EEE. B
MEVER NI RN 25 B BB BI8TskE Zookeeper, IANICRIE NGNS, HEERNSEHRK
EX— N $AY worker node id, 22 fiiEx S R] 2 $549 420 3R IBE,

- sequence: EAIA 13 i, RARBWHHELFY, 13 Ir]ZIEFHEF 8192 M HE,

9524 SERNEAE

SO RAI RN BIREMERENBED, AARFEKFINSENR, BITIERRT—1NFI
TR, REXRHFIAT:

FERB FERRA  FERNAA
SEQ_.NAME varchar(128) IR, BARXDAEM S

MAX_ID bigint(20) YRy ERNEHENRAE
STEP int(11) TR, KRRBRAHNENSEKE

MAEFSRREEFNS KRN —EBFIS, ARNERZEEUABACREFIRIFIIERSELEZNE
KiE, ARENAREFATFREAEMFISIIRSENF. F—RSEERZE, NAREFTREIRE
WHSER, IHEMRBRFRTRIEESAE]. KIMERIREF, Er]AERERT PR AEGIHIEFICRN
EHIE.

Rla, FEIENR, LIAFMMAREMID &BABHEN, NESEZFHTB REVER, KIMERTREH
B CAXY 4 RY AYID $HTHIR ¥ ( bit-reverse ) RS EI— MR ABENRIFTID,

10 HIPEIZHA

10.1 SQL 3B (o)H

FENREF R NATER ]GSR E W B2 RS %,
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10.1.1  SQLIR{EE Dlio)3a
WRIRIEIRS sqL BItERE, BILABTIEsQL MEREML (L RE o —LE B AR [0, ABUNRIKATZEMRERIRE,
W IRNE:

- STIEER

- {EMTopSQLEM R A FREFET S HER

NRIRIBEN T —LEX T squ IRFRIEIRR, RIPABIE sou i1FE Dlja)E,

1012 BIERHIRLE

NESHRGE,

10.1.3 HEFHIE

« RZHEEITHEEY S
- EBFEIErAQ
+ TiDB J* GA FAQ

102 SERERIETE

FEFMRERETRERRNIIEDE,

10.2.1 group by

HFEENEE, mysqL “HR” T group by iBi%, {F select FEITILASIFIRTE group by FARIPEANIERETF
E&, tFLRnon-full group by 1&i%, EEMBUBEED, XWAAR—MEEER, BAXSERERERRTE,

ETHIR 355 sQLIBRIF, 55—25% sQL{ERT full group by 18i%, FABTE select FAIFNS|ARYFER, #BTE group
by FRIFFEFTEER, FTNERNERERIZEN, IERdass 5 stuname WL EHEERBE=M; F_FK5%
=F2E—1 sqL, BEEEMAXPITEREE T AEMER, X5 sqL Y group by FRIFXEBET —{Ndlass F
ER, AEERERSH Wdass HITRE, dass HE—EBEH), R HEREPRSBESTWITHIE, M
class 5 stuname FILEFASHB=F, I 2018.cs 03 BRAIEF, BRMITHIREIMAEFZZEEIEX LM
PREIEY, BEBRFAEIBXMILE

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;

R e + +
| class | stuname | max(b.courscore) |
B o + +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
| 2018_CS_03 | SpongeBob | 95.0 |
R et e + +
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3 rows in set (0.00 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.

' stuno group by a.class order by a.class, a.stuname;

R e + +

| class | stuname | max(b.courscore)

oo o mmm oo + +

| 2018_CS_01 | MonkeyDLuffy |

95.5 |
| 2018_CS_03 | SpongeBob | 99.0 |

Fomm - 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 R + +
| class | stuname | max(b.courscore)
SR R + +
| 2018_CS_01 | MonkeyDLuffy | 95.5
| 2018_CS_03 | PatrickStar | 99.0 |
R R + +

2 rows in set (0.01 sec)

Eltk, AE{RFE group by IBTILEREMIRE, BEEH full group by 18/%,

MySQL 32 T — sQL_MODE FFk ONLY_FULL_GROUP_BY SR¥Z=HIZ & 1T full group by 1B/ ARG E, TDB HIRE T
XN sQL_MODE FF%& :

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.
'~ stuno group by a.class order by a.class, a.stuname;

R S S + +
| class | stuname | max(b.courscore)

R g + +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
R S S + +

2 rows in set (0.01 sec)

mysql> set @@sql_mode='STRICT_TRANS_TABLES,NO_ENGINE_SUBSTITUTION,ONLY_FULL_GROUP_BY";
Query OK, 0 rows affected (0.01 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.
' stuno group by a.class order by a.class, a.stuname;

ERROR 1055 (42000): Expression #2 of ORDER BY is not in GROUP BY clause and contains
'~ nonaggregated column '' which is not functionally dependent on columns in GROUP BY clause

!

— ; this is incompatible with sql_mode=only_full_group_by
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BITHRERR: EFI7 sql_mode IR E T ONLY_FULL_GROUP_BY HIRY SR,

10.2.2 order by

£ sQUIYIEXH, RBEMEMAT order by IBEZFT RIRFEERENINF L, MBNBURESR TRUIREFHEE—S
EER%EJ: ERNHEITHRIREAER, ZRAITHIL *%E{IE%EE’J BLRIEEJER MysqL InnoDB 17f#5]

SREBFRNESINIAFHITERENG L, o8 EHHANMIEE, WERFHEESEARSHEL, 5
9I~ TiDB FZUET_;&}EJ\. EUEARE order by B9 sqL IBAINERERIINFBESWRAMBIAIZE, BERIAF
MHERE, FRMHIEERFNFERINE order by FAH, XFE SQLE’hEX

A TEMNERGIF, HFPRTE order by FAIFRIM T —ANFER, TiDB ARFRIBIX—NFERFHITHEF.

mysql> select a.class, a.stuname, b.course, b.courscore from stu_info a join stu_score b on a.
' stuno=b.stuno order by a.class;
S
| class | stuname | course | courscore |
e e e e o
| 2018_CS_01 | MonkeyDLuffy | PrinciplesofDatabase | 60.5 |
| 2018_CS_01 | MonkeyDLuffy | English | 43.0 |
| 2018_CS_01 | MonkeyDLuffy | OpSwimming | 67.0 |
| 2018_CS_01 | MonkeyDLuffy | OpFencing | 76.0 |
| 2018_CS_01 | MonkeyDLuffy | FundamentalsofCompiling | 88.0 |
| 2018_CS_01 | MonkeyDLuffy | OperatingSystem | 90.5 |
| 2018_CS_01 | MonkeyDLuffy | PrincipleofStatistics | 69.0 |
| 2018_CS_01 | MonkeyDLuffy | ProbabilityTheory | 76.0 |
| 2018_CS_01 | MonkeyDLuffy | Physics | 63.5 |
| 2018_CS_01 | MonkeyDLuffy | AdvancedMathematics | 95.5 |
| 2018_CS_01 | MonkeyDLuffy | LinearAlgebra | 92.5 |
| 2018_CS_01 | MonkeyDLuffy | DiscreteMathematics | 89.0 |
| 2018_CS_03 | SpongeBob | PrinciplesofDatabase | 88.0 |
| 2018_CS_03 | SpongeBob | English | 79.0 |
| 2018_CS_03 | SpongeBob | OpBasketball | 92.0 |
| 2018_CS_03 | SpongeBob | OpTennis | 94.0 |
| 2018_CS_03 | PatrickStar | LinearAlgebra | 6.5 |
| 2018_CS_03 | PatrickStar | AdvancedMathematics | 5.0 |
| 2018_CS_03 | SpongeBob | DiscreteMathematics | 72.0 |
| 2018_CS_03 | PatrickStar | ProbabilityTheory | 12.0 |
| 2018_CS_03 | PatrickStar | PrincipleofStatistics | 20.0 |
| 2018_CS_03 | PatrickStar | OperatingSystem | 36.0 |
| 2018_CS_03 | PatrickStar | FundamentalsofCompiling | 2.0 |
| 2018_CS_03 | PatrickStar | DiscreteMathematics | 14.0 |
| 2018_CS_03 | PatrickStar | PrinciplesofDatabase | 9.0 |
| 2018_CS_03 | PatrickStar | English | 60.0 |
| 2018_CS_03 | PatrickStar | OpTableTennis | 12.0 |
| 2018_CS_03 | PatrickStar | OpPiano | 99.0 |
| 2018_CS_03 | SpongeBob | FundamentalsofCompiling | 43.0 |
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| 2018_CS_03 | SpongeBob | OperatingSystem | 95.0 |
| 2018_CS_03 | SpongeBob | PrincipleofStatistics | 90.0 |
| 2018_CS_03 | SpongeBob | ProbabilityTheory | 87.0 |
| 2018_CS_03 | SpongeBob | Physics | 65.0 |
| 2018_CS_03 | SpongeBob | AdvancedMathematics | 55.0 |
| 2018_CS_03 | SpongeBob | LinearAlgebra | 60.5 |
| 2018_CS_03 | PatrickStar | Physics | 6.0 |
R R el F o +
36 rows in set (0.01 sec)

HIBEIMEREHY order by [ERY, HEFERAIRE. RELVBEVIME, NZRETEELRTF order by (ERIME—1E, NEEIR
UEME—BIREENN, RIE order by I FERASRME—RT, FERAREME—,

10.2.3 H3TF group_concat() FZ B {#E A order by SEEERERIATE

HEREFRERRE M08 BAHITHIMNFAERIZEEBUE, FTEA group_concat() AN order by BRI F1EIAY
HERERNINTE 2R BRI RRTE,

group_concat() EFRNERZRINFHRLNERSE, EZIERATHIFMFEGRIE order by FRIF, XHEAKFE
SQLEVIBENX, ETFmEBVEREIA, {EH group_concat() A0 order by BIIE ML T HffEcustomer id, EMERERTR
E:

1. A0 order by

F—REW:

sql mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' )FROM customer where customer_id like

"> 1200002%" ; HFommmmmmmm e mmmn . +

"> GROUP_CONCAT(customer_id SEPARATOR ', ' )| === oo oo oo oo
'~ | 20000200992,20000200993,20000200994,20000200995,20000200996,20000200. .. | +-------mmmmmmmmmmmmoooo o
"

EREW:

sql mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' )FROM customer where customer_id like

> 1200002%"; H==mem e eeeeeeeeeeeeeeeeeeeaas +

" GROUP_CONCAT(customer_id SEPARATOR ', " )| === oo oo oo o oo o oo oo
— | 20000203040,20000203041,20000203042,20000203043,20000203044,20000203... | +------mmmmmmmmmmmmm oo
—

2. N0 order by

E—REW:

sql mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' )FROM customer
' where customer_id like '200002%'; +
— | GROUP_CONCAT (customer_id SEPARATOR ', " )| H=--m o oo oo o oo oo o o e e oo
'~ | 20000200000,20000200001,20000200002,20000200003,20000200004,20000200... | +---m-mmmmmmmmcmmmmccocemmo e

I
—
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FREW:

sql mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' )FROM customer

' where customer_id like '200002%'; +

"> | GROUP_CONCAT(customer_id SEPARATOR ', ' )| #= === oo oo o o oo
"~ | 20000200000,20000200001,20000200002,20000200003,20000200004,20000200. .. | *+========m=mmmmmmmmmamama -

I
—

10.2.4 select * from t limit n F45RAF2TE

REEREBI/REFMET RTKY) ERISHEXR, MRHATTZXEW, FETRTKY) RETFE R TT(Region)
ROERIERANE, REMERTIZE,

10.3  TiDB AR FhiBAY
AEENATDB FRIEMER, MHAIEHEIRIEMIKIE,

10.3.1 GC #8A

TiDB ESHISKIRA T mvce ( BIRAFHEIEE ) HlEl, SHEANBIBESIBRNBIEER, IBRNBBASE
Birig, MESHEANBIERMNRE, FHUAREIEREXSHRA, TiDB @it EHicc MVEIRBIENEETEM
|BEE,

EABCE F1iDB AIAMRFEE A MvcC A (—EMRER ) RTF 10 0%, ZENEEEE 10 nHIES, |IRE
?ﬁ%ﬁ GC life time is shorter than transaction duration,

HEAFREECEEEKIZEETER, LEANEFERT Mydumper I E&ZMAYHSRT ( Mydumper B EIR
—EUEAYIRER ), BTLAET UHEE TiDB FAmysql. tidb FRAEY tikv_gc_life_time BYERIAK Mvcc R AR EBRtiE],
S EFEBIRtikv_gc life_time WIEER I ZFEM2FH, AXES LI EFEMNREEINE RN, B/
ERIUNFERMBREMNEGRK, &3/ mvcc IRASHEETiK FIIENE, EERH Mydumper T2 EH
IR EE & AFBtikv_gc_life_time IAEE[E Z BIANIRE,

EZXTFecHER, BEEccHHIE N,

103.2 EEiBAY

B3R EI (GO AR MR EEMITHES, BEMESMNIETNE LR, §ETESENIIRE (TiosEBE
X A4 [performance] 25 TR max-txn-ttl 1€, BKIAH 60 2 ) MEFEZFERAFTHIBRE,

AZ40 INSERT INTO t10 SELECT * FROM t1BYSQLIBR], AEFEcc BN, BT T max-txn-ttl BIBT[E)fG,
SHTFENMmELR,

10.3.3  SQL T E)#BAY

TiDB IR T —NAR AT EREHIESE sQL iIBAIAVMITATE) : max_execution_time, BEEIEKIAMER 0, RRTIR

#ll, max_execution_time BRINFABEZERNY statement £, FIERIT SELecT IBAEN, HEBEAIAms, {BLFR
FERETE 100ms 51, MAEEEMIIZER L5,
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10.3.4 JDBC BEiHABHT

MySQL jdbc BIEIABETIRE setQueryTimeout() WTiDB RNEEMEH, X BE AMILE FinREIEBIEY, [BUEE
&IE—ANKILL E‘E%\o {B 2 H Ftidb-server Eﬁf‘zi’]ﬁﬁ’] JBA LETE EB iR B tidb-server J:Z&IJ:E%, tidb-server A~
SHITIXANKILL, XATFEEFH MAX_EXECUTION_TIME SLIRZE{R)#EBATHIER.

TiDB BT =15 MmysqL FEBHBRHZHIS

+ wait_timeout, ¥EHI5 Java N AERRVIER G NS (FIEBRTRT(E], 7E TiDB vs.4 RRUA ERRAH, ERIA{EJ 28800
), BNIREBEY 0 8 /B, TE vs.4 ZB1, EKIMER 0, BIEBATIEPRH,

+ interactive_timeout, =l 5)ava N ERINRE N T AEBITET(E], EKIAES 8 /AT,

+ max_execution_time, I=HIEREH sqL HITHVEBRIAYIE], EKIAMER 0, ENARIFEELRITER (—1NsqLiBa)
MATTPRAYK AYRT (] ),

BEXMGEFHIRER, SREZRM—BELRRNITH squ WEIBEMNBEEARTFNEm, (Ra] BT E
NAMEEFAEPRE XA session IV T 2K E = AEZAMNITH ELTKE squidq, Fln, 1%
E sessionVariables =wait_timeout=3600 ( 1 /J\E'J') *l] sessionVariables=max_execution_time=300000 ( 5 "—

7).

11 5N

11.1  Bookshop N FH

Bookshop B— N EINMITEL PSR, {REJUATE Bookshop X FR{EHEMIMSERI S FEFIAYH, tHETUNRET
BB HITRIE,

AT HEFRAENBFLIEETHAST, FAMELA Bookshop N AR EIER EMFNEIE L EMKES R sqL,
KETERENBANFI BN ZNBREMINEIE, UREIIBREMIIE N,

1111 BARGHFNLBUE

{RB] A8 1T TiuP 318 31 TiDB Cloud Import FIFR S TS A Bookshop 7 FABIREEHFNEIE,

AN

11111 FiE—: BT tiup demo ARS 1T

WNRREATIVP ZPETIDB EEBE T E (R 0] AR I EIER(RAYTiDB fRSSEE, ReJLABE TN NS HIEERMFASZA
Bookshop [ PR R G HE :

tiup demo bookshop prepare

IS EIARERER 127.0.0.1 o4k ERY 4000 ¥mO, A root AR BHITLEEBE R, EAIATERH bookshop
BB EE PRI B IREEM,

111111 BEEEER
{RE] L@ IN F SEUE N EARDERZER
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S8 HE BIAME R

--host -H 127.0.0.1 EAiEEEHLE
--port -P 4000 HEERO
--user -U root BIRERF
--password  -p . B 2558
--db -D bookshop BIREELZ

fan, (RIBEEREEITOB Cloud ERVERIERE, (RRICAM R A< EERERHITIER:

tiup demo bookshop prepare -U <username> -H <endpoint> -P 4000 -p <password>

11.1.1.12 IRBERIEE
B4, REr]AEIT I TS BUIEE S MNURERERMIIES :

28 RiNME @R

--users 10000 IBTETE users REMBIBURITE
--authors 20000 FEETE authors REMRIEIEITEL
--books 20000 FETETE books TRAERLBIEUIEITEL
--orders 300000 FERETE orders TRAERMBIEIEITEL
--ratings 300000 }BXETE ratings RAERAVEIEITEN

f51g0, A RERSIBE --users SEIEELER 20 HITRHFER, 81T --books SEIETELER 50 A1THENEX
52, @I1T --authors SHUIETER 10 ARMEBEE, B --ratings SEIEE LR 100 FREDIER, @
T --orders SEIEEER 100 FRIITHRIER,

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
' orders=1000000 --drop-tables

BT --drop-tables SRR ARIRIRBIREN, ESHSERBRRILEE &% tiup demo bookshop --
" help #{T T #%,

11.1.1.2 A& : @I TiDB Cloud Import I HE
7E TiDB Cloud FVERBHIF B TIME, Re] LLEIT tT#R B import #R &5 D1, sR dImport Data &3 A2 Data Import T1[H,
HEZIIESHF, ZRIBUTLEIE Bookshop 7~ 7 £13E M Aws s3 R S A BIYRAYTIDB Cloud EE8%:

Ji?% Data Format JJ SQL File,

2. #FLAF Bucket URTF{] Role ARN & Il B DT _E 3T N AVAIANE S A :

Bucket URL:

s3://developer.pingcap.com/bookshop/

Role ARN:
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arn:aws:iam::494090988690:role/s3-tidb-cloud-developer-access

3. mih Next FREALTIHRE] Choose the tables to be imported 3 BRIHIAGES A HFIES.
4. A Next FZHHLNIRE] preview ZERIBINFGES ARRGIBIER S IER,

EXNRBIEIES T, MEEMT 20 FRAFER. 50 AFRFEER. 10 ARMEEREE. 100 5FIF

MERUK 100 AEITRER,

5. M StartImport IR H AR S A LR, FFHTiDB Cloud TERLBUES A,

{Re] LAIE 1 TiDB Cloud Migration Overview A X BX 58 £ B < TiDB Cloud RS ATIIBIIEE,

11.1.13 BEHIBRSANEL

SAFME, RRIGEE TE sQL iBREEE M RIWKIEEER:

SELECT

CONCAT(table_schema,'.',table_name) AS 'Table Name',
table_rows AS 'Number of Rows',
CONCAT(ROUND(data_length/(1024*1024%1024),4),'G') AS 'Data Size',
CONCAT(ROUND(index_length/(1024*%1024%1024),4),'G') AS 'Index Size',

CONCAT(ROUND( (data_length+index_length)/(1024*1024*1024),4),'G") AS 'Total'
FROM

information_schema.TABLES
WHERE table_schema LIKE 'bookshop';
BITER A
R et R e Fommm - = R il e S L +
| Table Name | Number of Rows | Data Size | Index Size | Total |
R et R e Fommm - = R il e S L +
| 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 et R e Fommm - = R il e S L +

6 rows in set (0.03 sec)

11.1.2 BURRIER

BATHRFEL TR Bookshop N FAFZ FRVERIE R R EEHT :

11.1.2.1 books &
ZRATEMREBENEREE,
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FERR S B
id bigint(20) PEERIE—IRIR
title varchar(100) PEEBM
type enum PEER (W: HE B BUHF)
stock bigint(20) EF
price decimal(152) 1§
published_at  datetime H FRB 8]
11.1.2.2 authors 3%
ZRATHFEEENERER.
FERA HKEY =4
id bigint(20) EERIME—FRIR
name varchar(100) 48
gender tinyint(1) EIEMERN0: X, 1: 5B, NuLL: RED)
birth_year smallint(6) E=3
death_year  smallint(6) 2R
11.1.2.3 users I&
ZZRA T 77 E{E R Bookshop RIFAFEFHIAF,
FERE KA aX
id bigint(20) FFPRIME—HRIR
balance decimal(15,2)  SREN
nickname  varchar(100) HEFn
11.1.2.4 ratings 3%
ZRATFERPWBENITD IR,
FHRE XH Ay
book_id  bigint PEMME—IRIR ( KEXEbooks )
user_id bigint FFRIME—HRIR ( KBk ZEusers )
score tinyint BFP#5R0-5
rated_at  datetime  {F4}Av|g]

11.1.2.5 book_authors T&
—MEERRIREE ST, —AHAIRFE

ZMPERRERS, ZRATEHEPESEEZEITNXR,
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FER®  RE aX
book_id bigint(20) PEFME—IRR ( KEXZEbooks )
author_id  bigint(20)  {EFAVME—FRIR ( KEEZFauthors )

11.1.2.6 orders &
ZRATEFERAFPBXBENITREESE,

FERR HE ax

id bigint20)  1JERHVME—HRIR

book_id bigint20) ~ PEERVME—HRIR ( KEXZEbooks )
user_id bigint20) FAFPME—HRIR ( KEXZEusers )
quantity tinyint(4) MLEE

ordered_at  datetime 5 LA 8]

11.1.3 BUREVIIRIL dbinit.sql BIA
WRIRFEEFNEIE Bookshop N ARVEIBEERLEN, (RPTLABITUATF sqLiEH:

CREATE DATABASE IF NOT EXISTS “bookshop®;

DROP TABLE IF EXISTS “bookshop™. books";
CREATE TABLE “bookshop'. books™ (
"id” bigint(20) AUTO_RANDOM NOT NULL,
“title’ varchar(100) NOT NULL,
“type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
' & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at’ datetime NOT NULL,
“stock® int(11) DEFAULT '0',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (“id") CLUSTERED

) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop' . authors";
CREATE TABLE “bookshop'. “authors™ (
*id® bigint(20) AUTO_RANDOM NOT NULL,
“name” varchar(100) NOT NULL,
‘gender” tinyint(1) DEFAULT NULL,
‘birth_year® smallint(6) DEFAULT NULL,
‘death_year” smallint(6) DEFAULT NULL,
PRIMARY KEY ("id’) CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop™. book_authors";
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CREATE TABLE “bookshop ™. book_authors™ (
“book_id" bigint(20) NOT NULL,
“author_id® bigint(20) NOT NULL,
PRIMARY KEY ( book_id", “author_id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop'. ratings";
CREATE TABLE “bookshop'. ratings™ (
“book_id® bigint NOT NULL,
‘user_id" bigint NOT NULL,
‘score’ tinyint NOT NULL,
‘rated_at’ datetime NOT NULL DEFAULT NOW() ON UPDATE NOW(),
PRIMARY KEY ('book_id", ‘user_id') CLUSTERED,
UNIQUE KEY ‘uniq_book_user_idx" ( book_id", ‘user_id")
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;
ALTER TABLE ‘bookshop™. ratings® SET TIFLASH REPLICA 1;

DROP TABLE IF EXISTS “bookshop'. ‘users’;
CREATE TABLE “bookshop'. ‘users’ (
"id”® bigint AUTO_RANDOM NOT NULL,
‘balance’ decimal(15,2) DEFAULT '0.0"',
‘nickname” varchar(100) UNIQUE NOT NULL,
PRIMARY KEY ("id")
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop'. ‘orders”;
CREATE TABLE “bookshop™. orders” (
*id® bigint(20) AUTO_RANDOM NOT NULL,
“book_id" bigint(20) NOT NULL,
‘user_id’® bigint(20) NOT NULL,
‘quality’ tinyint(4) NOT NULL,

‘ordered_at’ datetime NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,

PRIMARY KEY (°id*) CLUSTERED,
KEY “orders_book_id_idx™ ( book_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin

P PingCAP

112 58

1121 WRGBRNTE

BTFHSEEIREN RIGR, WEWERE (DATABASE ) . R (TABLE) . ZR5| (INDEX) . FAF (UsErR) EMHRALY

o

11.2.1.1 RN
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- MRBIWEREBEXHIZEIGEC, 1&CAEI RIS R,
- MBAREFERARNFE. #F. TR

- WEATDBIMREFU: group, order FEABENFERR,

- BiFTBIEENRERNEFE,

11.2.1.2 BUBEGBNE

BIRRW S, FREEHEEINATXS, —MAZEE 20 N FF, W GEE mp_erm), MR E
(test_crm),

11213 RpBIE

- EA— I BHERRPRRICTEEEAERNFIL, REBMRETERAZ N,
« SNREUTRISES R, MMEFET 32 NFA.
- BIOTRIEEHITERER, MEFH—IAE, W0:
- IEAYER (tmp_t_crm_relation_0425 )
- 817 (bak_t_crm_relation_20170425 )
- Jk%:é%“llﬁﬁﬁ%vl‘%é (tmp_st_{business code}_{creator abbreviation}_{date} )
- MKHAYIRYTR (t_crm_ec_record YYYY{MM}{dd} )
« NEML S IRIRAVREBIRERIT DATABASE, FHIENIFEN,ERE,

11.2.1.4 FERGRIE

- FHHRRERAEIIRE MR BFARES,

- BiNERZEIMHEERXHFERNER,

- FERURERINERE, MBEERBETEENEX, " 0-BL, 1-F4",

- F/R1EYIERR A is_{description}, Ul member T _EZRRA enabled B FIHY5 &5 Juis_enabled,
- FERBABIEIT 30 MNFERF, FERMIAREINKT 60,

- REBRFERREE, Worder, from, desc &, BSEMRRILNIEHREF.

SlER BT

%

11.2.1.5

- FRRS|: pk {RBEMEB (FERRAHE)

- E—RS|: k {RBEMEE) (FEREEE)

- TERS|: i (RBMES ) (FERBES)

- ZEFAHEM M column_name, BIRFIRERRENNES,
11.2.2 SQLAEINE

KERNEB—LEERA soL F— AL A R HE,
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11221 ERHBIRAE

- BEARREN: ROBITEBERGBATEART, BilSHARNIBRERMRIEIGMEIETEE, B
LRV 3R F2 R 5 AR,

. iiéﬁiﬁﬁﬁ: create table if not exists table_name Ezﬁg'drop table if exists table_name'ﬁ%fﬂﬁﬁi&
YEA0if FIRE, ERNAMBAT sqL fi I TR BIEMMFRE F,

11.2.2.2 SELECT * {FISE

« EARREN: BREA sELecT + #H1TEIR,
- EIHER: FRERERSENFERY, BHRE R seLecT * iZEN2 M FER, ERNESHEMEKHE, £
ERHERNFERBIAZIRSIP, NERFAEERSITHEE,

11.2.23 FER H{EAREFE

- BRREN: EEHFER ERTCAERHERXE LY, B 2 £ Where R PRNTIRF A FER LB R EREFIERE,
BUERIRE AL IEIRRL, DABRRSIAN, HNETUERERARANESIINEE,

- TFLBIER:

NMEFREA:

SELECT gmt_create

FROM ...
WHERE DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s') = '20090101 00:00:00"

HENSA:

SELECT DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s")
FROM ...
WHERE gmt_create = str_to_date('20090101 00:00:00", "%Y%m%d %H:%1i:%s")

11.2.24 H#se

« WHERE ZFHPAREERS |7 L#H I THFEEE R BT HE,

« A inunion Bk or, FEE in FINEUNTF 300,

- BRER FISH I TIERMBIRE .,

- YNRIFAfERA Multi Statements #1T sqL, BIES 4 sQLERRNSERE, — XM ERLEEFimIT, ToB Ra
REFE—1 sqL IHITER,

- SERARANN, REHEASIFTE TERIFMEERNINGETKY, TiFash), BN BT ZEE
HEEZAE. BEE oov, 1HETHIIFMEEMNINEESIRIT :

- TiFlash ST E T HEBE,
- FTH#ERITIKV BIRIAR TR,
- AT,
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12 TEREEAFLRINE

12.1 Gitpod

{E£RGitpod, RFRTH—MRIATHEEN IR R B FIRGSTBIWARIMNE, FHERTUIZERS KL,

Gitpod =— PR Kubernetes M FITERF ( GitHub & J&E 1 31k https://github.com/gitpod-io/gitpod), J_FH:_F_IEE%
REBHUALIME, FJTAFPNEMESRESAINENCALRIFE, EBRE, LEIM, citpod BEBIGIREVFF
RIMBERARNIE, HEEBRMARINEEENEEDE BohEIR, EENETFHALIME,

1211 HRIEFA

1. Fork t TiDB RZ A FF & IR BIKRE B B pingcap-inc/tidb-example-java,
2. ETNBT ERA0th A=, TERBIKIEEEERY URL BIADE https://gitpod. io/# RIBENIRAgitpod TIEX,

- {54, https://gitpod.io/#https://github.com/pingcap-inc/tidb-example-java,

- TETERL AREEMIETE, 15[&|],https://gitpod.io/#targetFile=spring—jpa-hibernate_Makefile
' ,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java,

3. (ERYIEMREBZ —ERFBMIFRX, I, cithub,

1212 {EAR AR Gitpod EEEFNIAE
FTEMRPREF ISR ZE, Gitpod REZ—ERIERIREMRITIEX,

LASprlng Boot Web N FRFEF Jffl, BT URL https://gitpod.io/#targetFile=spring-jpa-hibernate_| Makeflle
'~ ,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java B AT CABIEE—

WIEX,
FERLjE, fRFERIAN T ATRAYTTHEL,
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https://www.gitpod.io/
https://github.com/gitpod-io/gitpod
https://github.com/pingcap-inc/tidb-example-java

EXPLORER

V TIDB-EXAMPLE-JAVA DERELA
(© [ peimjove-hoemats
> plain-java-jdbc
> spring-jpa-hibernate
@ _gitignore
@ gitpod.Dockerfile
! gitpod.yml
¥ Expected-Output.md
LICENSE
[0 | M Makefile
@ README.md

> OUTLINE
> TIMELINE
Pmain O ®O0AO 4 Share

TUE A AXMARER T Tiup SRIEEE— DB Playground, fREJAELIRMEZMEETHE,

Get Started X

Start

Recent
/workspace
[workspace
fworkspace

PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL

download
down load
down load
download
.tar.gz

https://tiup-mirrors.pingcap.com/tikv-v6.0.0-1inux-amd64
https://tiup-mirrors.pingcap. com/tikv-v6. 0. 8-1linux-and64
https://tiup-mirrors.pingcap. con/tikv-v6.0.0-1linux-and64
https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-amd64
185.41 MiB / 185.41 MiB 100.00% 88.24 MiB/s

Start tidb instance:v6.0.0

The comp
from re
down load
down load
download
download
download
download
download
download
download
download
.tar.gz
Waiting
127.0.0.

onent “tidb’ version v6.0.8 is not installed; downloading
pository.

https://tiup-mirrors.pingcap. com/tidb-v6.0.8-1inux-and64
https://tiup-mirrors.pingcap. com/tidb-v6.0.0-1inux-and64
https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-amd64
https://tiup-mirrors.pingcap.com/tidb-v6.0.0~-1inux-amd64
https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-amd64
https://tiup-mirrors.pingcap.com/tidb-v6. 0.0~ linux-amd64
https://tiup-mirrors.pingcap.com/tidb-v6..0-linux-amd64
https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-amd64
https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-amd64
https://tiup-mirrors.pingcap.com/tidb-v6.0.0-linux-amd64
47.86 MiB / 47.86 MiB 100.00% 27.76 MiB/s

for tidb instances ready

1:4000 ... ¢

Walkthroughs

P PingCAP

m

Vce( Started with VS Code in the Web
Discover the best customizations to make VS Code in the

Web yours.

VLeam the Fundamentals

Jump right into VS Code and get an overview of the must-

have features.

Boost your Productivity

(5 Get Started with Gitpod

HISTFILE=/workspace/.gitpod/cmd-1 history -r; {
930

gp await-port 3

cd spring-jpa-hibernate

make

}
gitpod /workspace/tidb-example-java (main) $ HISTFILE=/workspace

/.gitpod/cmd-1 history -r; {

> gp await-port 3930

cd spring-jpa-hibernate

>
> make
>
>

}
Awaiting port 393@...

18: playground gitpod workspace init

0

Ports: 2379, 2380, 39739, 42917, 20180, 20160 (0

— B TiDB Playground HEEIRE, 53— Spring JPA Hibernate 2451317, ReIUELKIENENEEHE,

SRFTEESE, FeIUBRWTRRITIE, FELMSAZR REMOTE EXPLORER FRFXZIFRAVIR O 8080
URL ( Gitpod SZHFEF UrRL BUIR 3% ).
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P PingCAP

REMOTE EXPLORER Get Started X @ s
v GITPOD WORKSPACE S
S poits Start Walkthroughs
. i 2 8
L 4D00zopan m“m_c' VGet Started with VS Code in the Web
@EE080oben (public) Discover the best customizations to make VS Code in the
® 2379 open (private) Web yours.
® 2380 open (private)
® 39739 open (private)
VLeam the Fundamentals
® 42917 open (private) 5
Jump right into VS Code and get an overview of the must-
® 20180 open (private) Recent have features.
) | ® 20160 open (private) &
® 10080 open (private) fwericepace A
r Pr ivi
o ® 9090 open (private) Iworkspace BOsstyou Erocuctvity
=© | @ 12020 open (private) Iworkspace
® 3000 open (private) (5 Get Started with Gitpod ()
&) | e 8123 open (private)
® 9527 open (private)
® 3930 open (private) PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL +v A X
® 20170 open (private)
® 8234 open (private) download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-1inux-am Jslence lock timeout] instead
® 9000 open (private) download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am 1 WARN 1586 g org.hibe
® 20292 open (private) download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-1inux-am rate.oms, deprc(atmn HHHO@000021: Encountered depre
7 download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-1linux-am cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap. con/tiflash-v6.0.0-linux-an  istence. lock. .timeout] instead
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-1inux-am 4 1 WARN 1586 org.hibe
download https: //tiup-mirrors.pingcap.con/tiflash-v6.0.0-linux-an rnate.orm.deprecation HHHO0000821: Encountered depre
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.@8-linux-am istence. lock. tmeou(] instead
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.8-1inux-am )1 WARN 1586 in] JpaBaseC
d64. tar.gz 182.96 MiB / 182.96 MiB 100.00% 11.66 MiB/s onfxguratmnSJpawebConflguratlon 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 ~-* tD d)sable thxs warnlng
To connect TiDB: mysql —comments —host 127.0.0.1 —port 4000 -u 4 INFO 1586 ) 0.5.b.w.
) root -p (no password) emnedded tomcat Tw:atwebserver Tomcat started on port(s): 808
= To view the dashboard: http://127.0.0.1:2379/dashboard @ (ht(p) wlth contexl path '*
PD client endpoints: [127.0.0.1:2379) INFO 1586 . com.ping
To view the Prometheus: http://127.0.8.1:9890 :aa A pp Started App in 4.768 seconds (
To view the Grafana: http://127.0.0.1:3000 JWM running for 5.253)
0
Il P main & ®O0AO 4 Share Layout: U.S. Ports: 4000, 8080, 2379, 2380, 39739, 42917, 20180, 20160, 10080, 9090, 12020, 3000, 8123,952 Q1 |

[E] 19: playground gitpod workspace ready

{RET LAIREB 1Z 35 iR AP, ;EEIBUE URL http://localhost:8080 Bk J{RTE REMOTE EXPLORER F#RZIRIFR
PAS
|

o

12.1.3 {ERABE XBGitpod BELEF Docker %

12.1.3.1 B XGitpod BB &
EDEMIEE RSP, &R gitpodyml, BIE—/ .gitpod.yml XEHFEEGitpod TIEZIE],

## 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" 1; 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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B’ PingCAP

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

12132 BENX Gitpod Docker "R

ZXINE AT, Gitpod {8 FH & JgWorkspace-Full FINKAE Docker HRARVE N TIEZ (B)A0EM, BETFHENARRBHN
TYEXFNZE T Docker, Go, Java, Nodejs, C/C++, Python, Ruby. Rust, PHP DAJZ Homebrew, Tailscale, Nginx & L&,

RA] BAR £ 22 3£ Docker S35 BY Dockerfile, FA{RAVIN B 2% PR BRI RAIN,

IXZ— Dockerfile 7Rffll : 7RGl 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

RIEEEFH.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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# TEX B 5 \{RAY Dockerfile
file: .gitpod.Dockerfile

tasks:
- name: Open Target File
command: |

if [ -n "$targetFile" 1; 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

P PingCAP

12133 NAENX

SERNT .gitpod.yml XEHEER, BFRIEERFIVRBEEGRNMAGtHu KIBEERTH,

V58] https://gitpod.io/#<YOUR_REPO_URL> LAEE ST #ifYGitpod TIEX, FiTIEFX SR ARIHAINE,

1408) https://gitpod.io/workspaces LAFKENFR B EIIAI T FX,
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1214 BEE

Gitpod {2 fft TEEEY, BLH. MEENTREFRINME, £FH

17, MR,

EXPLORER

V TIDB-EXAMPLE-JAVA
@ > plain-java-hibernate
> plain-java-jdbc
 spring-jpa-hibernate
> .mvn
v src
v main
v java/com/pingcap
> controller
> dao
> service
© App.java
> resources

> test

> target
© _gitignore
M Makefile
¢ mvnw
&= mvnw.cmd
Player.postman_collection.json
S pom.xml
S request.sh

te.pid

spring-jpa-hi
© _gitignore
@ gitpod.Dockerfile

! gitpod.yml
¥ Expected-Output.md
LICENSE
M Makefile
D README.md
> OUTLINE
> TIMELINE

PEFET pman © ®0A0 @ share

M Makefile © Appjava X
spring-jpa-hibernate > src > main > java > com > pingcap > @ App.java
1 // Copyright 2022 PingCAP, Inc.

2
3 // Licensed under the Apache License, Version 2.8 (the “License");
4 // you may not use this file except in compliance with the License.

5 // You may obtain a copy of the License at
6 1/
7 1 http://www.apache.org/licenses/LICENSE-2.8
8 1/

9 // Unless required by applicable law or agreed to in writing, software
10 // distributed under the License is distributed on an "AS IS" BASIS,

11 // WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
12 // See the License for the specific language governing permissions and

13 // limitations under the License.

15 package com.pingcap;
17 import org.springframework.boot.SpringApplication;
18 import org.springframework.boot.autoconfigure.SpringBootApplication;

19 import org.springframework.boot.context.ApplicationPidFileWriter;

21  @SpringBootApplication
22 public class App {

FECE, (FRIMEREXNNRPHE. B

P PingCAP

~—

+ A X

23
PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-1inux-am () D9 05: 4¢ 6
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-1inux-am rnate.orm.deprecation
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-1inux-am
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.8-1inux-am

-Linux-am

download https://tiup-mirrors.pingcap.com/tiflash-v6.0.
ar.gz 182.96 MiB / 182.96 MiB 100.00% 62.27 MiB/s
for tiflash instances ready

+0.0.1:3930 ... Done

CLUSTER START SUCCESSFULLY, Enjoy it A=~

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]

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

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

Ln31,Col1 Tab Size: 4

13 B=HTAEX

13.1

=z,
EE

I .

TiDB Z¥HHIE =T H

) open Targ
r B2 TiuP init

WARN 1551 [ org.hibe
HHHO0000021: Encountered depre
cated setting [javax.persistence.lock.timeout], use [jakarta.pers
istence. lock. timeout] instead
022-¢ ) 05:46 WARN 1551 inl JpaBaseC
onfigurationsJpaWebConfiguration : spring.jpa.open-in-view is ena
bled by default. Therefore, database queries may be performed dur
ing view rendering. Explicitly configure spring.jpa.open-in-view
to disable this warning
922-85-09 05: 4¢ .584 INFO 1551
embedded. tomcat. TomcatWebServer
@ (http) with context path *'*
02, 89 05:4¢ 13 INFO 1551 [ com. ping
cap.App Started App in 9.115 seconds (
f]vn running for 9.769)

0.5.b.w.
Tomcat started on port(s): 808

UTF-8 LF Java Layout:US. Ports: 20180, 20292, 39363, 9090, 9527, 10080, 4000, 20170, 40639, 9000, 3930, 8080, 8123, 82: 0 pl

20: playground gitpod summary

AIHENGIE T E WMo ZIFHE=/TH, RKIIAEFNE=/TEHIFEARAIZ
F5, 1B pingcAP TTiE T MEE R S EARITiDB RZFHFFE, MMEFRIEREME,

TiDB S [E 3R A MysQL i, {BEKREB/IEES MysqQL BY Driver, ORM REM T B 5TiDB A,
TEMENNZFER,

13.1.1 2SR

PingcAP SR X E1F, @I =HTRRMHLATZH:
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. Full: FRBA PingcAP EXTIFZT ANMRSHINEERD M, FEEMBRAPNERSRS, 1§ THiHN
TRAIERIFFRAFHITRE ML,

+ Compatible: FTEFHFZTEEER mysqL, T TiDB EEFRE MysqL MY, ELLFILAERALL T BIKERS
INgEE. 1B PingcAP HFARWMZT EEHZEBIFRAMIIE, BolgetIl— L2917,

==,
PE =W

PRIEBARAEIRER, AN F AT Driver & orRM EZRFABIEN AlRE S E XA RLIE,

MRAEAAXGIHA T BE#rios B HILEE, EEcitHub FIRRZBEFME R Missue, UFBIELTR
B37H5 LSRR,

13.1.2 Driver

<tr>
<th>#RFZIBS</th>
<th>JR¥zfl</th>
<th>ERFTE MR AS </ th>
<th>Z3FER </ th>
<th>TiDB &2 83 </ th>

<th>##2</th>
</tr>

<tr>
<td>C</td>
<td><a href="https://dev.mysql.com/doc/c-api/8.0/en/c-api-introduction.html" target="_blank"
'— referrerpolicy="no-referrer-when-downgrade">libmysqlclient</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>C#(.Net)</td>
<td><a href="https://downloads.mysql.com/archives/c-net/" target="_blank" referrerpolicy="no
' -referrer-when-downgrade">MySQL Connector/NET</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>0DBC</td>
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<td><a href="https://downloads.mysql.com/archives/c-odbc/" target="_blank" referrerpolicy="
"~ no-referrer-when-downgrade">MySQL Connector/0DBC</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>Go</td>
<td><a href="https://github.com/go-sql-driver/mysql" target="_blank" referrerpolicy="no-
' referrer-when-downgrade">go-sql-driver/mysql</a></td>
<td>v1.6.0</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-golang">TiDB Fl Golang HJfEIEE CRUD
'~ NFATERF</a></td>
</tr>
<tr>
<td>Java</td>
<td><a href="https://dev.mysql.com/downloads/connector/j/" target="_blank" referrerpolicy="
'~ no-referrer-when-downgrade">JDBC</a></td>
<td>8.0</td>
<td>Full</td>
<td>
<ul>
<li><a href="/zh/tidb/dev/dev-guide-choose-driver-or-orm#java-drivers" data-href="/zh/
'~ tidb/dev/dev-guide-choose-driver-or-orm#java-drivers">pingcap/mysql-connector-
= j</a></1i>
<li><a href="/zh/tidb/dev/dev-guide-choose-driver-or-orm#tidb-loadbalance" data-href
' ="/zh/tidb/dev/dev-guide-choose-driver-or-orm#tidb-loadbalance">pingcap/tidb-
' loadbalance</a></1i>
</ul>
</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-java">TiDB ¥l Java AUTEI & CrRUD
"~ NIFATERR</a></td>
</tr>
<tr>
<td>JavaScript</td>
<td><a href="https://github.com/mysqljs/mysql" target="_blank" referrerpolicy="no-referrer-
'~ when-downgrade">mysql</a></td>
<td>v2.18.1</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
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<tr>
<td>PHP</td>
<td><a href="https://dev.mysql.com/downloads/connector/php-mysqlnd/" target="_blank"
'~ referrerpolicy="no-referrer-when-downgrade">mysqlnd</a></td>
<td>PHP 5.4+</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td rowspan="3">Python</td>
<td><a href="https://dev.mysql.com/doc/connector-python/en/" target="_blank" referrerpolicy
'~ ="no-referrer-when-downgrade">mysql-connector-python</a></td>
<td>8.0</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB # Python HUTEIE CRUD
'— NAEF</a></td>
</tr>
<tr>
<td><a href="https://mysqlclient.readthedocs.io/" target="_blank" referrerpolicy="no-
'~ referrer-when-downgrade">mysqlclient</a></td>
<td>2.1.1</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB I Python AYfEIE CRUD
" NAEF</a></td>
</tr>
<tr>
<td><a href="https://pypi.org/project/PyMySQL/" target="_blank" referrerpolicy="no-referrer-
'— when-downgrade">PyMySQL</a></td>
<td>1.0.2</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB I Python AYfEIE CRUD

' N FATEF</a></td>
</tr>

13.1.3 ORM

<tr>
<th>4RIZIBES</th>
<th>ORM HEZE</th>
<th>ERFTE MR ARAS </ th>
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<th>3235E L </th>
<th>TiDB 1&EfCE8</th>

<th>ZFE</th>
</tr>

<tr>
<td rowspan="5">Go</td>
<td><a href="https://github.com/go-gorm/gorm" target="_blank" referrerpolicy="no-referrer-
'— when-downgrade">gorm</a></td>
<td>v1.23.5</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-golang">TiDB F Golang HYTEI B8 CRUD
" NAEF</a></td>
</tr>
<tr>
<td><a href="https://github.com/beego/beego" target="_blank" referrerpolicy="no-referrer-
'~ when-downgrade">beego</a></td>
<td>v2.0.3</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://github.com/upper/db" target="_blank" referrerpolicy="no-referrer-when-
'~ downgrade">upper/db</a></td>
<td>v4.5.2</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://gitea.com/xorm/xorm" target="_blank" referrerpolicy="no-referrer-when-
'~ downgrade">xorm</a></td>
<td>v1.3.1</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://github.com/ent/ent" target="_blank" referrerpolicy="no-referrer-when-
'~ downgrade">ent</a></td>
<td>v0.11.0</td>
<td>Compatible</td>
<td>N/A</td>
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<td>N/A</td>
</tr>
<tr>
<td rowspan="4">Java</td>
<td><a href="https://hibernate.org/orm/" target="_blank" referrerpolicy="no-referrer-when-
'~ downgrade">Hibernate</a></td>
<td>6.1.0.Final</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-java">TiDB ¥ Java BY{E B CRUD
— NAERF</a></td>
</tr>
<tr>
<td><a href="https://mybatis.org/mybatis-3/" target="_blank" referrerpolicy="no-referrer-
'— when-downgrade">MyBatis</a></td>
<td>v3.5.10</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-java">TiDB # Java BYTEE CrRUD
— Mg </a></td>
</tr>
<tr>
<td><a href="https://spring.io/projects/spring-data-jpa/" target="_blank" referrerpolicy="no
'~ -referrer-when-downgrade">Spring Data JPA</a></td>
<td>2.7.2</td>
<td>Full</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-spring-boot">{# Spring Boot &
'~ TiDB N AAFERF</a></td>
</tr>
<tr>
<td><a href="https://github.com/j00Q/jOo0Q" target="_blank" referrerpolicy="no-referrer-when-
'~ downgrade">j00Q</a></td>
<td>v3.16.7 (Open Source)</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>Ruby</td>
<td><a href="https://guides.rubyonrails.org/active_record_basics.html" target="_blank"
' referrerpolicy="no-referrer-when-downgrade">Active Record</a></td>
<td>v7.0</td>
<td>Full</td>
<td>N/A</td>
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<td>N/A</td>
</tr>
<tr>
<td rowspan="4">JavaScript / TypeScript</td>
<td><a href="https://www.npmjs.com/package/sequelize" target="_blank" referrerpolicy="no-
'— referrer-when-downgrade">sequelize</a></td>
<td>v6.20.1</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://knexjs.org/" target="_blank" referrerpolicy="no-referrer-when-downgrade
'— ">Knex.js</a></td>
<td>v1.0.7</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://www.prisma.io/" target="_blank" referrerpolicy="no-referrer-when-
'— downgrade">Prisma Client</a></td>
<td>3.15.1</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://www.npmjs.com/package/typeorm" target="_blank" referrerpolicy="no-
'~ referrer-when-downgrade">TypeORM</a></td>
<td>v0.3.6</td>
<td>Compatible</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td>PHP</td>
<td><a href="https://laravel.com/" target="_blank" referrerpolicy="no-referrer-when-
'~ downgrade">laravel</a></td>
<td>v9.1.10</td>
<td>Compatible</td>
<td><a href="https://github.com/colopl/laravel-tidb" target="_blank" referrerpolicy="no-
'~ referrer-when-downgrade">laravel-tidb</a></td>
<td>N/A</td>
</tr>
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<tr>
<td rowspan="4">Python</td>
<td><a href="https://pypi.org/project/Django/" target="_blank" referrerpolicy="no-referrer-
'— when-downgrade">Django</a></td>
<td>v4.0.5</td>
<td>Compatible</td>
<td><a href="https://github.com/pingcap/django-tidb" target="_blank" referrerpolicy="no-
'~ referrer-when-downgrade">django-tidb</a></td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-django">TiDB ¥l Django AUTEIE CRUD
- NAER</a></td>
</tr>
<tr>
<td><a href="https://github.com/coleifer/peewee/" target="_blank" referrerpolicy="no-
' referrer-when-downgrade">peewee</a></td>
<td>v3.14.10</td>
<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB I Python HYfEIE CRUD
— NAfEF</a></td>
</tr>
<tr>
<td><a href="https://www.sqlalchemy.org/" target="_blank" referrerpolicy="no-referrer-when-
'— downgrade">SQLAlchemy</a></td>
<td>v1.4.37</td>

<td>Compatible</td>
<td>N/A</td>
<td><a href="/zh/tidb/dev/dev-guide-sample-application-python">TiDB ¥ Python AUTEIE CRUD
' NAEF</a></td>
</tr>
13.14 GUI
GUI RAMOMRARE XFEFR B2
DBeaver 22.1.0 Compatible  N/A
Navicat for MySQL ~ 16.0.14 Compatible  N/A
MySQL Workbench 8.0 Compatible  N/A
<tr>
<th>IDE</th>
<th>¥&Gf4</th>
<th>32F55FR</th>
<th>BFE</th>
</tr>
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<tr>
<td><a href="https://www.jetbrains.com/datagrip/" target="_blank" referrerpolicy="no-
'— referrer-when-downgrade">DataGrip</a></td>
<td>N/A</td>
<td>Compatible</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://www.jetbrains.com/idea/" target="_blank" referrerpolicy="no-referrer-
' when-downgrade">Intelli) IDEA</a></td>
<td>N/A</td>
<td>Compatible</td>
<td>N/A</td>
</tr>
<tr>
<td rowspan="2"><a href="https://code.visualstudio.com/" target="_blank" referrerpolicy="no-
'— referrer-when-downgrade">Visual Studio Code</a></td>
<td><a href="https://marketplace.visualstudio.com/items?itemName=dragonly.ticode" target="
'~ _blank" referrerpolicy="no-referrer-when-downgrade">TiDE</a></td>
<td>Compatible</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://marketplace.visualstudio.com/items?itemName=formulahendry.vscode-mysql"
'~ target="_blank" referrerpolicy="no-referrer-when-downgrade">MySQL</a></td>
<td>Compatible</td>
<td>N/A</td>
</tr>
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XERTHNINEARBFRAHTEITH, FBEERNR, XTFEST08 5 MysqL FIFHRE
HEXTEE, IRRTLAEES mysoL REMEITLL,

ARG FPIFRB MO R E— Lo ZHIE = TERLIM,

13.2.1 iEF

13.2.1.1 TiDB F? SELECT CONNECTION_ID() iR[EI4EERER fy 64 i[2EHY

R

TiDB A SELECT CONNECTION_ID() B93R[E{E A 64 fiI, 40 2199023260887, [ MysQL R [E{E A 32 i1, %A 391650,
k&

= TioB NAEFP, BIEERAZIESH o4 (UERIER (JFRTHEIE ) 7fi# SELECT CONNECTION_ID() HY
£R, BhlbiEH., )ava R{EHA Long 3% String BE1THEUY, Javascript/TypeScript RIfSEFE string LR ITIEUL,

13.2.1.2 TiDB KiIZE Com_* 1T4ES

iR

MysQL B3P T —Z 51 com FFAHIBRS IHF T ERICRIRIT BUBERIRIE 2L, U0 com_select iBR T MysQL £UiE
ENLERBohFE, RHELH SELECT BRI ( BIEBRIFARMINNIT ). 1M TiDB FRLEIFULTE, (RAJLA

{$FIEA) SHOW GLOBAL STATUS LIKE ‘Com_ %' I ZETiDB 5 MysQL HIZE R,
R 7%

BERZFNTE, 7 MysoL FF com * BILMERZRZ —REE, Tios e MIMMRANTE, TEMR
SiETEHITEW, MFEFEETER, FIEi%ios BEERTARRBESER.

13.2.1.3 TiDB FAIRHEX S TIMESTAMP 5 DATETIME 55U

iR

TiDB IR H X 73 TIMESTAMP 5 DATETINE, MM MysQL ARIX 4y, 2EBIR[E]J DATETIME, Bl MysQL 4§ TIMESTAMP
FERREE SRS Jo DATETIME 8L,

BT iE

BERERASHITFAROLE, EEMAERIEHITIEIZN,

13.2.1.4 TiDB ANSZ$F CHECK TABLE iEf)

R
TiDB N $3 CHECK TABLE iBf],
k%

FETiDB FRfSEFE ADMIN CHECK [TABLE|INDEX] TBRIFHITRAPHBUBFIN N 25|89 — R,
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13.2.2 5 mysqL)pBC FIFEAR M

i ARZS J9 MysQL Connector/) 8.0.29,

13221 ERAHEFAIA—2

iR

MySQL Connector/) FIHEF UM RFEZ FimA, @I RENBIARSS inhR A1 TF51,
TR T EANE iR SRS IRHEF AN A — BB FFE:

FAE  BEPIRIAHFIN RS IRIAHER I

ascii ascii_general_ci ascii_bin
latini latin1_swedish_ci latin1_bin
utf8mb4  utf8mb4_0900_ai_ci utf8mb4_bin

HLBE 7375

£ TioB PFIIREHFAN, FEREHEF ImEOAREFAN, &P im2AHNF A A MysqL Connector/) BEOE
XHRTE

13.2.2.2 S¥Y NO_BACKSLASH_ESCAPES AN4EK

TN
TiDB FJC;%{E FH NO_BACKSLASH_ESCAPES SEM T AFHIT\ ZEFMEN, BiRissue,
e 7%

TETiDB A ARFEFER{E I NO_BACKSLASH_ESCAPES 5\, TI2{ER \\ &5 sqLi54l,

13223 RIBERS|ERBERASH

iR

TiDB FE@ L MY K18 & SERVER_QUERY_NO_GOOD_INDEX_USED 5 SERVER_QUERY_NO_INDEX_USED S, XIS
AR S#0R[E 5SRA— 2

* com.mysqgl.cj.protocol.ServerSession.noIndexUsed()
* com.mysqgl.cj.protocol.ServerSession.noGoodIndexUsed()

e 755
AMEA noIndexUsed() 5 noGoodIndexUsed() BEIEY,

13.2.2.4 NSz#F enablePacketDebug S
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TiDB N2 #% enablePacketDebug 25, X2 — MySQL Connector/] BT IXAISE, HFREBEIRER Buffer, XI5
EREENBINRA, BDITH.

k&
A& E enablePacketDebug S,

13.2.2.5 NZ#F UpdatableResultSet

R

TiDB B ANz #F UpdatableResultSet, BiEZ)$EXE ResultSet.CONCUR_UPDATABLE &%, tHARETE ResultSet A
ERHITEURE R,

k&

{$5F3 UPDATE IEENEITEIRE T, FIERASSRITAIE L.

13.2.3 MySQL JDBC Bug

13.23.1 uselocalTransactionState [ rewriteBatchedStatements [ERIH B SFHESTIERRHER

iR

useLocalTransactionState F rewriteBatchedStatements S EIN B, EEMBEBISLIEIR, ReTU
ERRIEEIH,

BT iE

==,
R

E.[8) MysqQL JDBC IREFILE Bug, BIXjEIL Bug Report B 1TERFT EERIIRER,

B7)FF 2 uselLocalTransactionState, X8 A feSRE ST ARZE[OIE,

13.2.3.2 Connector TLiAFRE 5.7.5 R A LA F VARSI
Pt
MySQL Connector/) 8.0.29 £ 5 5.7.5 IRANLA T8I mysqL BRS3im, TX{EA 5.7.5 lRALAT mysqL BRS3 im BV IR

(g0 TiDB6.3.0 ARALATS ) FIRERR, HARLER T SRBIEEERNEL, XTESHETER, FIER
lin Bug Report,

k%
XE2—NEReE, #ZE 20225 108 12 H, MysqL Connector/) KEFIEE K1,
TiDB WHEBHIT T MEEREES :
- EPFIRAME: pingcap/mysql-connector-j F{EE T1Z Bug, {RAILAE pingcap/mysql-connector-j B 1RE 751

MySQL Connector/J,
- BRSBIRTIME: TiDBv63.0 {EE TULFRE MM, (Re]AAKARSZIHE v6.3.0 LA LARZA,
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13.24 5 sequelize BIFRE

KINTHERIRBHEEEET sequelize v6.21.4 I,
RIEMIXLER, TiDB ZFFEBARERS Sequelize INEE (EFR mysaL fERAT ), A<FHRITHEE

- N3z#% GEOMETRY FEX,

- ARIHERBHER,

. A32#% PROCEDURE 1B,

« N3 #5 READ-UNCOMMITTED F SERIALIZABLE fR= %7,
« BRARRIFIELRFIHY AUTO_INCREMENT ETH,

« ANSZ#% FULLTEXT, HASH #0 SPATIAL Z5],

13241 ANZFHECXBIER
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R
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e 77 7%
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%tidb_skip_isolation_level_check j\J 1, ﬁtEyﬂ%iTj tx_isolation ( transaction_isolation %U-‘Z ) }”iHE
— /NTiDB AZHAIPEE % B! ( READ-UNCOMMITTED #0 SERIALIZABLE ), AR,

13.2.43 BRIARARIFIELLFIHY AUTO_INCREMENT BT

iR

ZRIARNSEIFIEIT ALTER TABLE MODIFY B ALTER TABLE CHANGE SRIZHNSKIZFRE NI AUTO_INCREMENT B4,
75 %

S AUTO_INCREMENT FY{E FEFR I,

1®E eetidb_allow_remove_auto_inc JJ true, BNEJAIFHER AUTO_INCREMENT B,

13.2.4.4 ANSZ¥E FULLTEXT, HASH Fl SPATIAL Z=5|
BTN

TiDB ANSZ#¥ FULLTEXT. HASH Fll SPATIAL &35,
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13.3  TiDB 5 ProxysqQL £ERY,

ARIZLA centos 7 J9ffl, EIERNBTDB 5 ProxysQL B F5iE. MRFBEMAZIEMENR, FISE PR
42 F Docker 5z Docker Compose EREMIXEMIME, RIS ELTHE, UREBESER:

. TiDB X4

« TiDB N FFF &Y

* ProxySQL BANX

- TiDB 5 ProxysqQL HYEERLMIAL

13.3.1 1. B ETiDB

13.3.1.1 IRRIAR

HEE(E FTIDB Cloud (Serverless Tier) 14 E2 TiDB £2 8%,

1. F&iTiDBERY, FHA tido-server BRE, {# go build H1TR1ZE,

git clone git@github.com:pingcap/tidb.git
cd tidb/tidb-server
go build

2. (EABE XY tidb-config. toml FBENTIDB, I TEIR:

${TIDB_SERVER_PATH} -config ./tidb-config.toml -store unistore -path "" -lease 0s > ${
"> LOCAL_TIDB_LOG} 2>&1 &

R

. LEAMEF unistore fERTEAES |12, X 2108 BUMIKTE(ESIZE, BHNEMXRERE,

« TIDB_SERVER_PATH: E—SH{ER go build miFH FHGISXENIE, WRTE /usr/
" local Fi#1T E—S1R1E, AB4ULALAY TIDB_SERVER_PATH [} /usr/local/tidb/
' tidb-server/tidb-server,

- LOCAL_TIDB_LOG: %itH TipB HERYAIE,

TiUP {ETIDB RRIEE O EIREMNAE, BIEETBESTRSHAEM, tnios, P, TikvE,

[l =

1. ZLIRTIUP

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

2. Bt A iETios

tiup playground
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https://github.com/Icemap/tidb-proxysql-integration-test
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13.3.1.2 IERINE

EEEREToB REMEHR T (WMEEB1TEE. TEECFEEIMESE ), BINEREEHR TiDBCoud, fRAIUS
2 TiDB Cloud 4 Create a TiDB Cluster £E TiDB Cloud AP &R & IE T\ 3715 T 89TiDB,

ERXIMEENMIMMEREZTE, BINSE([EHvr BiETi0B S8 HIRIBEMSRUETE,
13.3.2 2. J25]] ProxysqL
13321 yum &3

1. iRNRrRPM BEE:

cat > /etc/yum.repos.d/proxysql.repo << EOF
[proxysql]
name=ProxySQL YUM repository

baseurl=https://repo.proxysql.com/ProxySQL/proxysql-2.4.x/centos/\$releasever
gpgcheck=1
gpgkey=https://repo.proxysql.com/ProxySQL/proxysql-2.4.x/repo_pub_key

EOF

=

2. TR

yum install proxysql

3. B

systemctl start proxysql

13322 HihZEAR
S proxysQL M Github TIEIEY, ProxysQL B 77 XiH# 1 TE .

13.3.3 3. BEE& ProxysqL

T2 rroxysQL WAEC E FE 1A TiDB, CALLYE ProxysqL 4E o Tio FUKIE, TEIIFHWMEMEEN, HREEIN
B] 2% ProxysqQL B - X 14,

133.3.1 ProxySQL BB & &7

ProxySQL A —MNEBEMIIROFHITEEEIE, H—MNaO#HTRIE, HP, EBEEEMADOMA ProxysqL
Admin interface, {CIBAYACFRID ProxySQL MySQL Interface,

+ ProxySQL Admin interface: B]AfEFREH admin PRIV FEZEIZIERE, LNEEFEALEE, HEF
FEEA stats (XEMAF, REZELRITE (RN BEALEE ), FKIAZIER adnin:admin Fl
stats:stats, [BHFEELEE, sJLAERAKINSIEHITAMER, BxifiEE, SERE— 1 HNA
F, BEEWHHGEN radmin,
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https://docs.pingcap.com/tidbcloud/create-tidb-cluster
https://github.com/sysown/proxysql#installation
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https://proxysql.com/documentation/

» ProxysQL MysQL Interface: FRTXIE, 4% sqL 3R EIECERIARS H.

Y

Admin Interface

A

Admin

Write

Runtime Config

Read

Proxy Interface

DE User

P PingCAP

Server

Server

Server

[E] 21: proxysql config flow

ProxySQL B=/ZECE : runtime, memory, disk, TRIXBEEX memory EHECE. EENEER, °IAEH
LOAD xxx TO runtime REXMIXMEEE, tHPJLAEA SAVE xxx T0 DISK EE, BilLEEEELXK,
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runtime

load xxx to runtime

Admin ¢ | memory
Interface /]\

save xxx to disk

disk

22: proxysql config layer

13.3.3.2 EC ETiDB Gk

7:E ProxySQL q:'%\_‘\ﬂﬂTiDB 5% y lﬂ:&ttﬂ]%ﬁ% /NTiDB Eﬁﬁuﬁ. ﬂlf\)\ﬁﬁﬂﬂg%o WET:E ProxySQL Admin interface HITIE
1BIE:

INSERT INTO mysql_servers(hostgroup_id, hostname, port) VALUES (0, '127.0.0.1', 4000);
LOAD mysql servers TO runtime;
SAVE mysql servers TO DISK;

+ hostgroup_id: ProxySQL z& BAhostgroup A BB IRFIRARSZHI, AT EELTHIIENLNRBEER
[E—“hostgroup, 1XH¥ ProxysQLIGISIMISY & sQL EIXLERRSS £, MAESEX N AREEIRARSET (0i%
ENEa=E), "TIEHEHRRE HARA hostgroup, MALLIREAREIICIERE G,

* hostname: [imBRSZEY 1P B IH A,

- port: [EimARSZHYIRO.

13333 BCE Proxy RS

7E ProxysQL AR INTIDB fGImAYE KK S, ProxysQL & AR IFLEMS KRE T ProxySQL MySQL Interface, TM.HE ProxysqQL
Bk eIE STios Z [BIRDERE, AL, BHRLIEKSETioB PIMBMHEMNANPE, E7E ProxySQL Admin interface 3
1TULIRIE:

INSERT INTO mysql_users(username, password, active, default_hostgroup, transaction_persistent)
" VALUES ('root', '', 1, 0, 1);

LOAD mysql users TO runtime;

SAVE mysql users TO DISK;
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+ username: AR,

« password: Z5hL,

- active: BEEM, 1 REN, 0 ARER, Nactive = 1 HIAFFER,

+ default_hostgroup: LEMCSERIAEFEAY hostgroup, SQLIG#HE & I1ZZE tbhostgroup AR, BRIEE NG RE
£ X B R E B hostgroup,

- transaction_persistent: {771 BY, RRFSZHFHAML, B SZAFPEEETFART —1MESE, B
LTEES R EIRZAI, FTBREDEREEBEEZIE—Mhostgroup 1, & 1ER) 5 BIE| R Ehostgroup,

13334 EENXHRRE

BRT {EF3 ProxysQL Admin interface BB E, e AERREXHFHITIEE. ProxysQL XHHH, FENHFNRIIZHN
AR—MIEENIRHI AR, MAEFEREMFER. BEXMHFNTE sqlite BIBERMEIERAIZE, BFEI5
AP ESBREEN Y, Bit, FRREXHRER, RA#HT sqlite BUBERIMER, XIFEKIRTE ProxysqlL
Admin interface P AR EHITRIE N :

rm /var/lib/proxysql/proxysql.db

746, tHETBAGIT LOAD xxx FROM CONFIG, FAREENXMHHAMEEEBEHAIATFPHEE,

BRI E S /etc/proxysql.enf, FAMG EARIMERERZ IR NEEXHH N, XNFER mysql_servers,
mysql_users XENMNEET R, HREEFIBITESE /etc/proxysql.cnf:

mysql_servers =

(
{
address="127.0.0.1"
port=4000
hostgroup=0
max_connections=2000
¥
)

mysql_users:

(
{
username = "root"
password = ""
default_hostgroup = 0
max_connections = 1000
default_schema = "test"
active = 1
transaction_persistent = 1
}
)
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PES{ER systemctl restart proxysql IE{TIRBERBETEN, EELENEIEEMNEIE sqLite BIRE, B
SR BRI E XY,

13335 HARREIN

NALEEREANVERED, HREEMHAIEWNTE, REITE ProxySQL Global Variables A 3% BX £ 2R & INRY & FF 5z
EA.,

13.3.4 4. HRIEMRLE

FENX IR, 14\—ILM§FH Docker 52 Docker Compose IR TEER FRIFERIE, BMIA 4000, 6033 IHAR
WEH, ARRTINTHS:

git clone https://github.com/Icemap/tidb-proxysql-integration-test.git

cd tidb-proxysql-integration-test && docker-compose pull # Get the latest Docker images
sudo setenforce 0 # Only on Linux

docker-compose up -d

ma

BAEEFIMNEERLLRERIE T TV IR EMIME

XM BLETTM T —MNEM TTIDB 5 ProxysQL IMERI S, XIFBHNFNEE. ReIUEABAF&A root,
B ATHKES, ERBAYIAY 6033 i O (ProxysQl), BEEAECE P Il docker-compose.yaml, ProxysQL B
{KEC & =] DL proxysql-docker.cnf,

BT a2

mysql -u root -h 127.0.0.1 -P 6033 -e "SELECT VERSION()"

BITER

B +
| VERSION() |
+ +

1335 5. BEE R
B E R GIRIRIR R4 :

+ Docker
* Docker Compose
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- MySQL Client

FEURAIREFHABR X!

git clone https://github.com/Icemap/tidb-proxysql-integration-test.git
cd tidb-proxysql-integration-test

THEAIRBIIL tido-proxysql-integration-test BHRMAIEE .

13.3.5.1 {8 FH Admin Interface BC & PA E 19 &7
HEAERRHIER:

cd example/proxy-rule-admin-interface

133511 BIAIETT
A ProxysQL Admin Interface AECEAM, EEERHIYEIZR G, °I{ERA U T aRLIiEITHIA:

./test-load-balance.sh

133.5.1.2 BEIEIT
1. 181 Docker Compose JZ & = TiDB 23 3Lf, BEEWERIHOAIH 4000, BREIEENIRO F 4001, 4002,
4003, TiDB BEIXLHIEENGE, BEN— ProxysqL LI, ZEEMIER ProxysQL MySQL Interface Ui 19 6033,
BRET TR MK 6034, AR EE ProxySQL Admin Interface i [, EAEXEJEARM (BIFZER ) ER
ProxySQL Admin Interface, ILiEFE#E S 7E docker-compose.yaml F,

docker-compose up -d

2. 34 TioB LA, BIZMBRIMREN, EEATRRIEE: tidb-0'. 'tidb-1' 'tidb-2', PAES
AN ERI R HERESL

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

mysql -u root -h 127.0.0.1 -P 4003 << EOF
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DROP TABLE IF EXISTS test.test;
CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-2');

EOF

3. fE£M8 docker-compose exec e, & ProxySQL Admin Interface PiITEEESFEE ProxySQL B9 sQL XX

4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-
'— prepare.sql"

Itk sqL 3445

SIBIT:

1. 700 3N TiDB [ UmAYIE AL, ;?Eihostgroup_idigﬁgoo

2. 2T [RIRECEERN, HEERT.

3. WA F root, BHBAZ, default_hostgroup A 0, ¥R _EF5HITIDB i hostgroup_id,
4. EMAFRE, HERRT.

4. {EH root FIFPE 3 ProxySQL MySQL Interface, ELEE 1 5 )REME, TMEALERIEHE 'tidb-0'. 'tidb-1',
'tidb-2' =MARREAVIRE],

mysql -u
SELECT *
SELECT *
SELECT *
SELECT *
SELECT *
EOF

root
FROM
FROM
FROM
FROM
FROM

-h 127.0.0.1 -P 6034 -t << EOF
test.test;
test.test;
test.test;
test.test;
test.test;

5. {S1EFF/ERR Docker Compose BENAIAEE. MLEIRFNFRIE,

docker-compose down

13.3.5.1.3 FHHB%GH

B0 AR, RS tidb-0', 'tidb-1', 'tidb-2' SFUREMRE, EEMKIIFRL,
th— TR

## ./test-load-balance.sh

Creating network "load-balance-admin-interface_default" with the default driver
Creating load-balance-admin-interface_tidb-1_1 ... done

Creating load-balance-admin-interface_tidb-2_1 ... done

Creating load-balance-admin-interface_tidb-0_1 ... done

Creating load-balance-admin-interface_proxysql_1 ... done

B +

| db |

R +
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| tidb-2 |
R +
F R — +
| db |
B +
| tidb-0 |
P +
+ e +
| db |
+ o +

| db |
[ i —— +
| tidb-1 |
B +
B +
| db |
[ i —— +
| tidb-1 |
B +
Stopping load-balance-admin-interface_proxysql_1......... done
Stopping load-balance-admin-interface_tidb-0_1............. done
Stopping load-balance-admin-interface_tidb-2_1............. done
Stopping load-balance-admin-interface_tidb-1_1....c.......... done
Removing load-balance-admin-interface_proxysql_1 ... done
Removing load-balance-admin-interface_tidb-0_1.............. done
Removing load-balance-admin-interface_tidb-2_1......... done
Removing load-balance-admin-interface_tidb-1_1............. done

Removing network load-balance-admin-interface_default

13.3.5.2 {E FHAdminInterface ICERFP S
HEARRHIER:

cd example/proxy-rule-admin-interface

133.52.1 HIAIBIT

BA ProxySQL Admin Interface AEEEA L, EEEMFHIIGEERFNBEHR M, TRAFFERARERTs &
i, BIERATEGRLIEITHIA:

./test-user-split.sh

360



B’ PingCAP

13.3.5.2.2 RFIBIT

. 181 Docker Compose IB&I A/ TiDB BRI LA, BFEEWERIHAY K 4000, BREIFEENIRC J 4001, 4002,
TiDB SEIBENE, BREI— ProxysqQL SEffl, ZF2EMIER ProxySQL MysSQL Interface ¥ [0 6033, BRETTEEMNL
%0 6034, ANFREE ProxySQL Admin Interface i [, FEAEXRITEZRM (BIEFEEA ) E R ProxySQL Admin
Interface, ﬁtﬁﬁﬁ%ﬁﬁing docker-compose.yaml quo

docker-compose up -d

. E2MTioB SEBIA, CIBHERIIVREGM, BEEAARRBIIEIE tidb-0', 'tidb-1', BAMELDMARERIEIE
EESE)

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

. J9 ProxysQL 7E tidb-1 SKEIFRFE— AN,

mysql -u root -h 127.0.0.1 -P 4002 << EOF
CREATE USER 'root1' IDENTIFIED BY '';
GRANT ALL PRIVILEGES ON *.* TO 'root1'@'%"';
FLUSH PRIVILEGES;

EOF

. {8 docker-compose exec AF%, TE ProxySQL Admin Interface FIB{ TR /EZIFMIBCE ProxysqQL B sQL X
4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-
'~ prepare.sql"

It soL XHFFRIEBTT:

1. ¥A0 2 A1ioB fRimAYHtE, EA, tidb-0 B9 hostgroup_id J9 0, tidb-1 f4 hostgroup_id 9 1,
H£XTios FIRECE, FHEERRE.

WD root, ZRYRZ, default_hostgroup J9 0, BNEXIAIGEEHZE tidb-0,

RN root1, ZBRBAZE, default_hostgroup 771, ENERIAIZEEHZE tidb-1,
SRAFRE, HERR7E.

. 55UER root FAFP R root1 AP E & ProxySQL MySQL Interface, FTRHEAZESRIEG S 'tidb-0', 'tidb-1',

ik W
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mysql -u root -h 127.0.0.1 -P 6034 -e "SELECT * FROM test.test;"
mysql -u root1 -h 127.0.0.1 -P 6034 -e "SELECT * FROM test.test;"

6. {S1EFHERR Docker Compose BEIRIEEE. MLEIRINEFZIR,

docker-compose down

13.3.5.2.3 FHHB%EH

## ./test-user-split.sh

Creating network "user-split-admin-interface_default" with the default driver
Creating user-split-admin-interface_tidb-1_1 ... done
Creating user-split-admin-interface_tidb-0_1 ... done
Creating user-split-admin-interface_proxysql_1 ... done
[ —— +

| db |

B +

| tidb-0 |

e +

[ —— +

| db |

B +

| tidb-1

[ —— +

Stopping user-split-admin-interface_proxysql_1 ... done
Stopping user-split-admin-interface_tidb-0_1............. done
Stopping user-split-admin-interface_tidb-1_1.......... done
Removing user-split-admin-interface_proxysql_1 ... done
Removing user-split-admin-interface_tidb-0_1.....c........ done
Removing user-split-admin-interface_tidb-1_1........... done
Removing network user-split-admin-interface_default

13.3.5.3 {& FJ Admin Interface fic & {CIE 01 M
HEARRHIER:

cd example/proxy-rule-admin-interface

13.3.53.1 HIARE(T

BA ProxysQL Admin Interface AEEEA O, RIBHNIZSH, BRMNEESSEENG, HBERMUTEEEE
1789 sqL, MNMHFiE. B sqLiER ZEARRMITOB Fik ( HIKRILE, MERAFH default_hostgroup ) » B
ERAU TGRS THIA:

./proxy-rule-split.sh
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13.3.53.2 RFIBIT

1. 181 Docker Compose BEIF N TiDB B 28 3Lfll, B2EAERIR MDA 4000, BREIEENIRO F 4001, 4002,
TiDB SKBIEENfE, BEaN—1 ProxysqL 3K, ZFEEMAIEB ProxySQL MysSQL Interface Ui [ /9 6033, BREYEEAN
%59 6034, ANFREE ProxySQL Admin Interface [, EFENFITERM (ENEF2EA ) B R ProxySQL Admin
Interface, JJZ[’,,;.L*E%E‘——T,?_ + docker-compose.yaml l:F'o

docker-compose up -d

2. fE2 A TiB KA, BIEEMERIFREN, EEARNERIEBUE tidb-0' 'tido-1', MEDYERERIEIE
Feskfl, tEAtRREER— 1o EABABIENG S, H—LFIEE:

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

3. {€F docker-compose exec &%, TE ProxySQL Admin Interface FIE{TERIC/EZIFHIECE ProxysqQL AY sQL XX
5

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-
'~ prepare.sql"

Itk sQL XIHIE IB1T

1. 70 2 4NTipB [RimAYiebE, EH, tidb-0 B4 hostgroup_id J9 0, tidb-1 B4 hostgroup_id J3 1,

Hios FIRECE, FERRE.

WD root, ZRYRZ, default_hostgroup J9 0, BNEXIAIGEEHZE tidb-0,

SMAFEE, FEERE

SBDOARIN] ASELECT.*FOR UPDATE$, rule_id JJ 1, destination_hostgroup 70, BNILECLEAMEY sqL

BA)IGHEEE A FE hostgroup J7 0 BYTIDB B (IXFHMMZ F 745 SELECT ... FOR UPDATE iEAJELAE

SHEUEER ),

6. ANOERM ASELECT, rule_id J9 2, destination_hostgroup 791, ENICECLEFMEY squ iBRIG#EE R
% hostgroup /7 1 Y TiDB HH,

7. ERANEE, FEERTT.

SJ"PS“.N

EE:
X FICESERM) :
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« ProxySQLIFFEER rule_id M/NEIRRIIRERZE —Z 1A ILECAR M,
« AILEE sQLiBRIRYFSL, ¢ ULES sQLiBRIRILEE
- IR fEEFAY match_digest IH{TILED, Fﬁﬂ:@m"‘jﬂm}:ﬂ’] sqLiBR), EEN
gUery_processor_regex,
ESR:
- digest: FATFILEESHILER Hash B,
- match_pattern: FAFILECERYS sQL iEA],
- negate_match_pattern: 1REJ3 1 Bf, ¥ match_digest 3K match_pattern ILAZEX
.
- log: WicRBIWA.
- replace_pattern: 4%@@32“5"3?\]@. g?ﬁ&ﬁlﬂ:?ﬁﬁﬂl‘”ﬁ, tl[l?a’:E, )"'JJT\M*%‘?%O

[—1

- TS, 15 Wmysql_query_rules,

4, {#F root AFPEF ProxySQL MySQL Interface:

mysql -u root -h 127.0.0.1 -P 6034

BERETETUTES:

. SELECT i&A):

SELECT * FROM test.test;

FTHICES rule_id Jg 2 BOERM), MMEEL ZE hostgroup J9 1 BYTIDB R tidb-1 HA,
o SELECT ... FOR UPDATElEfﬂ:

SELECT * FROM test.test for UPDATE;

FNTICHES rule_id Jo 1 B9, MIMEEE ZE hostgroup JI 0 BYTIDB JG U tidb-0 HA,
- BHiE9):

BEGIN;

INSERT INTO test.test (db) VALUES ('insert this and rollback later');
SELECT * FROM test.test;

ROLLBACK;

BEGIN BRI AL ILEABEMN, FEULEERBEFR default_hostgroup (9 0), MMELEZE
hostgroup JJ 0 B TiDB [Rif tidb-0 A, TMEJ ProxysQL EKIAF R transaction_persistent
-, XFER—NMESAMABIERNGITER —1 hostgroup 7, ElE, XEHY INSERT {BERIFN
SELECT * FROM test.test; H14§%%& Z hostgroup J9 0 B9 TiDB [FifH tidb-0 A7,

5. {21EFHIERR Docker Compose BTNBIEES. MLERINERIE,

docker-compose down
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13.3.5.3.3 FiHAMEH
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## ./proxy-rule-split.sh

Creating network "proxy-rule-admin-interface_default" with the default driver
Creating proxy-rule-admin-interface_tidb-1_1
Creating proxy-rule-admin-interface_tidb-0_1
Creating proxy-rule-admin-interface_proxysql_1

Fom e +

| db |

[ T +

| tidb-1

[ T +

Fom e +

| db |

[ T +

| tidb-0 |

Fom e +

+ +
[_db o _. |
+ +
| tidb-0 |

| insert this and rollback later |

+ +

Stopping proxy-rule-admin-interface_proxysql_1.........

Stopping proxy-rule-admin-interface_tidb-0_1
Stopping proxy-rule-admin-interface_tidb-1_1

Removing proxy-rule-admin-interface_proxysql_1........

Removing proxy-rule-admin-interface_tidb-0_1
Removing proxy-rule-admin-interface_tidb-1_1

Removing network proxy-rule-admin-interface_default

. done

. done

. done

13354 {EAEREXAEEENHIYE

MEEXHAEEAD, EERFIIEZRAM, BTN e

oy
<

cd example/load-balance-config-file
./test-load-balance.sh

LEECESIIMANR 5% A Admin Interface IEE 1 I ERE—, NCXHEREEXHETT Proxysql #1Ia1LEC

%O

+ ProxysQL FYECEfRTFIE sqlite 1, ECESIHXTE sQLite NFERTIRER,

365



P PingCAP

« ProxySQL NEIERRE X HITEEEE N, XIEAVIRLEERER, BT EARH
BEE N, XZEHTHEA ProxysQL Admin Interface EEER, SBLA TS

- WA,

- A[{ERAEE MysQL Client FH1TEEEF X,

- BRI (AAXEER ).

- TEf$EF ProxysqL Cluster B4 BEf[E1 2 Efth ProxysqQL T &,

©2023 PingCAP N EREBFIBENF, FRIERDERIF, BUWERBEIRLBEESLELNBEIFAIMELT, ™
BEH. RIENFEL,
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